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Executive Summary 
 
It is an adage often repeated but frequently underappreciated: the ocean is intrinsically connected to sustaining 
life on Earth, from regulating the planet’s temperature to generating half of the oxygen that humans breathe. 
For several decades, the human footprint on the ocean has been expanding due to overfishing, coastal 
development and associated habitat loss and pollution, and the combined activities of marine industries—
particularly shipping and oil and gas but also emerging industries such as deep-sea mining. The combined 
threats to the ocean are cumulative, are sometimes difficult to document (e.g., scale of pollutants), and can 
interact with each other in unpredictable ways.   
 
One of the most profound changes in recent years as it relates to the ocean is that the scientific evidence base 
for observed and projected impacts of climate change has increased rapidly.1,2,3,4 The impacts of climate change 
on the ocean are manifesting in ways that are both subtle (e.g., ocean acidification, marine heat waves, shifting 
fish stocks, rising sea levels) and starkly perceptible—from extreme weather events such as super typhoons to 
accelerated melting of ice in the polar regions to more frequent and extensive coral reef bleaching. The effects 
of climate change on the marine environment indisputably are here, and they are following an increasing 
trendline.  
 
Key Findings  
 

The following high-level trends point to recent and ongoing changes in the ocean. Readers are invited to 
explore additional statistics and analysis by topic area, shared in greater depth in the respective chapters on the 
site.   
 

• Climate Change: The ocean has played a crucial role as a climate regulator, having absorbed 
93 percent of excess heat energy since the 1970s, buffering the planet from soaring 
temperatures.5 The year 2018 was the warmest year on record for ocean heat content, while 2014-
2018 were the five warmest years in the ocean since 1958.6 New research indicates that the ocean is 
absorbing excess heat 40 percent faster than previously predicted, suggesting that global warming 
may be more advanced than previously thought.7 The global surface temperature has warmed 1 
degree Celsius (1.8 degrees Fahrenheit) since the late 1880s. The current emissions path is projected 
to lead to 1.5 degrees Celsius of warming by 2040, and 4 degrees Celsius by 2100 under a 
business-as-usual scenario.8 While scientific evidence around indicators of climate change has 
become increasingly robust and unequivocal, there is a current lack of scientific understanding as to 
self-reinforcing feedback loops and the “known unknown” of tipping points, which represent critical 
thresholds beyond which the impacts of rapid climate change become difficult to reverse. A recent 
study suggests that Greenland’s massive ice sheet is melting four times faster than previously 
thought, potentially approaching a dangerous tipping point.9 Ice melt from Greenland could raise 
global sea levels by 23 feet.10 Although this change would occur on the order of centuries, scientists 
warn that the meltdown of Greenland could be irreversible within the span of a few decades if a critical 
warming threshold is crossed.  
 

• Marine Fisheries: Global trends in wild capture fisheries are well documented. Since the mid-
1990s, wild capture landings have been stable or slightly declining at around 90 million tons.11 
Catch reconstruction methodologies suggest this number is roughly 20-35 percent higher than 
officially reported figures.12,13 This general decline has occurred in spite of significant increases in 
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overall fishing effort over the same period.14 Approximately 80 percent of fisheries are considered fully 
fished or overfished, though the proportion of stocks undergoing rebuilding has increased slightly in 
recent years.15 Illegal, unreported, and unregulated (IUU) fishing remains a “dark side” of global 
fisheries, potentially accounting for 25 percent of global landings.16 Recent research suggests the 
level of IUU fishing has stabilized in recent years, though it should be noted that there is considerable 
uncertainty around global estimates of IUU. The practice of distant-water fishing—defined as 
fishing in areas far removed from a country’s domestic waters—has been dominated by a small 
number of countries in recent years, particularly Taiwan, South Korea, Spain, and China.17 These 
countries continuously expanded the mean distance to fishing grounds by more than 2,000 km (1,240 
miles) from 1950 to 2014.18 Patterns of overfishing remain tightly associated with insufficient 
fisheries management capacity.19 The 2016 and 2018 Fisheries Management Index (FMI) suggests 
that three factors are the strongest predictors of a country’s stock health: effectiveness of stock 
assessments, strength of fishing pressure limits, and comprehensiveness of enforcement programs.20,21  
 

• Aquaculture: Aquaculture will make up an increasing portion of seafood for human consumption 
in years to come. As capture fisheries production has plateaued, aquaculture production has driven 
continued growth in global seafood production, accounting for 47 percent of combined production in 
2016.22 The aquaculture sector reached a major milestone in 2014 when it provided more fish for 
human consumption than did capture fisheries. By 2030, aquaculture is projected to provide 60 
percent of fish for human consumption.23 Most aquaculture production (i.e., algae, molluscs, 
herbivorous freshwater fish) is considered environmentally benign, apart from local carrying 
capacity constraints. More acute environmental concerns with aquaculture are concentrated around a 
handful of issues. The conversion of mangrove habitat to fish or shrimp ponds remains a concern 
particularly in Southeast Asia, but the global and regional conversion rate of mangroves has been 
declining since the 1990s.24 In terms of aquaculture’s dependence on wild fisheries for feed, the use of 
fishmeal and fish oil in aquaculture has declined steadily in recent decades.25 There is limited evidence 
to clearly indicate whether aquaculture is driving pressure on wild fisheries.  
 

• Pollution and Development: Currently, about 40 percent of the global population lives within 100 
km of the coast; this percentage is expected to increase to half of the population by 2030, placing 
increasing pressure on coastlines.26 Beyond climate change and fishing, the greatest threats to the 
marine environment are coastal habitat destruction and pollution.27 What we do not know about the 
extent of these pressures—and the way in which they interact synergistically—is striking. Loss of coastal 
habitat to development has accelerated in recent decades, exacerbated by shoreline hardening, coastal 
reclamation, and sea-level rise.28 Indicators suggest that the aggregate effect of all pollution on the 
marine environment is probably worsening. An estimated 4.8 to 12.7 million metric tons of plastic 
waste enter the marine environment annually from land-based sources. Based on current trends, 
the volume of plastic in the ocean in 2025 could be double that of 2015.29 While plastic pollution 
has garnered widespread attention in recent years, the more insidious pollution concerns of 
eutrophication, synthetic microfibers, and contaminants of emerging concern are also growing, with 
unknown impacts for marine ecosystems and human health. The footprint of industrial activity on the 
ocean is also expanding. According to the OECD, ocean industries generated USD 1.5 trillion in 
economic activity in 2010; this amount is expected to double to USD 3 trillion in 2030.30 Seaborne 
trade increased by 4 percent to 10.7 billion tons in 2017, the fastest growth in five years.31 Against a 
steady backdrop of ship engines, oil and gas exploration, and seafloor mining, the ocean is becoming 
notably noisier, presenting challenges to the communications systems and health of marine life. 
According to one study, shipping noise in the ocean could double by 2030.32  
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• Marine Protected Areas: About 4.8 percent of the world’s ocean has been protected in 

implemented Marine Protected Areas (MPAs).33 The MPA designation rate has risen rapidly in 
recent years, but coverage levels remain less than halfway toward Aichi Target 11 to conserve 10 
percent of the global ocean by 2020. Simply implementing proposed or officially announced MPAs 
would increase the overall level of protection to 7.4 percent of the ocean. The global community is 
currently discussing possible post-2020 targets for MPA protection; several organizations have called 
for the protection of 30 percent of the ocean by 2030. Even as MPAs have proliferated in number 
and coverage in recent years, recent research indicates that many existing MPAs lack sufficient 
budget and staff capacity.34 Financial and staff capacity are directly tied to the health of fish 
populations: MPAs with adequate staff and budget enjoyed fish recoveries that were nearly three times 
as large as recoveries in MPAs without adequate capacity.35  
 

• Funding: Approximately USD 1.3 billion in grant funding was directed to marine conservation in 
2016.36 Half of these funds originated from foundations and half of the funds came in the form of 
official development assistance from bilateral and multilateral aid agencies. Following a trend similar to 
that of previous years, these two sectors have provided a comparable amount of funding to marine 
conservation, but they have targeted different geographic and issue areas. Philanthropy still invests 
heavily in North America and cross-cutting science and global initiatives; these priorities made up 
80 percent of ocean-related foundation grantmaking in 2015 and 2016.37 Given its focus on poverty 
alleviation and economic development, the development aid sector contributed 40 percent of its 
marine conservation grantmaking to Africa in 2015 and 2016.38 Asia, Oceania, and the Middle East 
accounted for a combined 45 percent of development aid grantmaking during the same period. Other 
funding streams to NGOs (including government grants, donations from major donors or individuals, 
membership dues, bequests, and contracts) represent an additional source of funding for ocean 
conservation. Based on a coarse sampling of leading NGOs, initial analysis suggests that non-
foundation funding sources for NGOs may be roughly equivalent to annual foundation 
contributions for marine conservation, adding another USD 600 million in funding for the ocean 
per year, bringing the annual funding total closer to USD 2 billion.39  
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