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SUMMARY

DEFINING THE BLUE ECONOMY

Historically, businesses met their needs for growth at the expense of the environment. The maritime transportation 
industry has nearly doubled since 2000 and is expected to triple by 2050 (United). Ports are a crucial piece of that growth 
but also contribute to environmental problems like concentrated greenhouse gasses (GHG), toxic emissions, invasive 
species, and ecosystem degradation. The Blue Economy concept refers to protecting environmental resources while 
growing a sustainable business.

As industries continue to expand, those that rely on marine resources, like the Port of Stockton, have a responsibility to 
the Blue Economy. Ports can incorporate the Blue Economy concept into everyday operations through modernization 
and business partnerships. Whether projects focus on aquaculture or incorporate new technology like blockchain in 
daily operations, they all allow for economic growth, partnership and relationship development, and environmental 
conservation.

The Blue Economy is the composition of multiple economic activities that are reliant on the natural resources of oceans 
and simultaneously develop sustainable wealth. Some economic activities include renewable marine energy (see 
Appendix I), fisheries, and marine transportation. Not all activities take place in the ocean, others like tourism, recreation, 
waste management, and even climate mitigation play a role in the Blue Economy. Sustainability is the most crucial piece 
of these sectors; if any of them deplete or pollute the aquatic resources the industry could collapse. The World Bank goes 
a step further to promote “...social inclusion, and the preservation or improvement of livelihoods...” on top of ensuring 
economic and environmental sustainability (World Bank, vi). 

All of these aspects also tie into the UN Sustainable Development Goals. While the Blue Economy scope and boundaries 
are still undefined, there are connections to goals 3, 8, 14, 15, 16, and 17 (Ki-Hoon et al.). Sustainable economic growth 
is no longer possible without holistic business models that incorporate people, planet, and partnerships; the Blue 
Economy is just one concept to do just that on behalf of Earth’s oceans.

THE BLUE ECONOMY 
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The maritime shipping industry, including ports, is 
a major sector of the Blue Economy. The World Bank 
estimates 80 percent of the world trade volume was 
carried by sea in 2015 and will nearly triple by 2050, 
maintaining its hold on two-thirds of the global freight 
transport (ITF 2019). Inland waterways also play a critical 
role; transport via road, rail, and inland waterways is 
projected to grow by 182 percent by 2050 (ITF 2019). 

The expected growth in trade and exploitation of 
oceanic resources also comes with threats to the 
ocean, and by association, threats to the economy. 
Emissions from inland freight (rail, road, waterway) will 
account for 15 percent and international sea freight 
will account for 29 percent of global carbon emissions 
in 2050 (ITF 2019). “Carrying more than 90% of the 
world’s trade, ocean-going vessels produce just 3% of 
its greenhouse-gas emissions. By burning heavy fuel oil, 
just 15 of the biggest ships emit more of the noxious 
oxides of nitrogen and sulfur than all the world’s cars 
put together.” (Green Finance for Dirty Ships).

The International Maritime Organization implemented 
one of the most significant mandates for the shipping 
industry; as of January 2020, ships may only use fuel 
with less than 0.5 percent sulfur versus a maximum 
of the current 3.5 percent. This should have beneficial 
implications for the shipping industry’s emissions on 
the high seas; however, ships idling at berth in port are 
still emitting these toxins and gasses into neighboring 
communities. 

Ports are not just significant sources of air pollution, 
there are also runoff pollutants in the water from diesel 
machinery like freight trucks and forklifts, chippings 
from toxic antifouling paints that concentrate in the 
sand and soil, and invasive species in nearly every port 
around the world.

THE ROLE OF PORTS IN THE BLUE ECONOMY
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CHALLENGES AND THREATS TO THE BLUE ECONOMY

PRIORITIZING CONTRIBUTIONS TO THE BLUE ECONOMY

Many invasive species are transported and introduced in new locations via ballast water. Despite progressive ballast 
water management requirements in California, it remains difficult to monitor and enforce. As it stands in California, 
any vessel capable of carrying ballast water must disclose information about their voyage and pay a fee. Few best 
management practices are passive, yet effective enough to make them good business decisions. Antifouling paint is 
one of those examples, but it is meant for ship hulls, not ballast tanks. Reporting standards and regulations like in 
California, are enough to help mitigate but not prevent invasive species. Unfortunately, global ports and environmental 
groups are still struggling with this issue.

Ports are recognizing the importance of the Blue Economy as it relates to their countries, people, and economies. 
Pakistan announced 2020 as the ‘Year of the Blue Economy’ (Hayder). Baltic Sea states met in April 2020 to discuss 
partnerships as a strategy for sustainable blue growth (Port Strategy). 

The Port of Seattle and the Port of San Diego developed incubator programs to accelerate blue partnership and 
economic development (Partnership). Ports around the world are recognizing that their operations depend on a finite 
resource. Protecting the ocean is a top priority but growing the economy goes hand-in-hand. For the latter, ports are 
leaning on partnerships, modernization, and innovation.
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GLOBAL TRADE

THE PORT OF STOCKTON’S ROLE IN THE BLUE ECONOMY

The Port’s connection to the Blue Economy is prevalent. 
Global trade, marine transportation, and recreation are 
major aspects of the Port’s reliance on and contribution 
to the Blue Economy. The Port of Stockton is about 85 
miles inland from the Pacific Ocean and is not ranked in 
the top 50 of the biggest United States water ports by 
tonnage (Tonnage of Top 50). However, it maintains a 
significant footprint in the Stockton community and as 
California’s fourth largest port by tonnage. The Port does 
business with 29 countries which not only strengthen 
California’s economy but international relations as well. 
In 2019, the Port employed more than 10,000 people 
including more than 300 additions within the year 
alone. 

The Port is one of the country’s largest importers/
exporters of bulk dry goods like fertilizer, cement, 
cottonseed and sulfur in addition to liquid bulk products 
such as molasses, food-grade oils, and fertilizers. The 
inbound fertilizers are imperative to California but also 
the country as more than 95 percent of the fertilizer used 
in the central valley comes through the port (Port facts). 
It is also possible to predict that as other California cities 
implement heavier regulations or bans on coal like the 
Port of Richmond did earlier this year, Stockton will be a 
vital supplier for Asia (Wade).

MARINE TRANSPORTATION (M-580) PROJECT

The M-580 project began in 2013 as a pilot project to transport shipping containers by ship instead of by truck between 
the San Francisco Bay and the Central Valley. The project would help decongest one of the busiest stretches of highway 
in the nation. As it stands now, freight trucks not only have to take the containers from the Bay inland, but they also 
have to bring the empty ones back for reuse. Opening the marine highway would reduce the number of trucks for traffic 
control but also the associated GHGs. The Port was the only underwriter, so it was tough to keep in constant operation. 
However, stakeholders are trying to revive the project once again.

Ships and barges are championed as a safer and more environmentally friendly form of transportation of bulk goods than 
rail or truck. The port imported 644,609 metric tons of bulk cement/slag in 2019. According to the National Waterways 
Foundation, it would require about 28,422 semi-tractor/trailers but only about 406 barges to transport the imported 
cement. Similarly, it would require about 9,310 semi-tractor/trailers but only 133 barges to import the amount of food-
grade oil the port received in 2019. 
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RECREATION & TOURISM

In 2009, statistics from the U.S. Army Corps of Engineers 
concluded that had the activity of inland waterway 
transportation taken place via rail, “an additional 1.159 
million metric tons of GHG would have been produced; 
on the highways, an additional 38.078 million tons would 
have been emitted” (Kruse et al.). The M580 project is 
an important contribution to the Port’s Blue Economy 
because it will create local jobs and strengthen the 
local Stockton economy, all with a smaller effect on the 
environment and the delta than increased truck traffic.

The Port is reliant on the delta for the most basic 
operations, but nearby residents also use it for 
recreation. During the warmer months, jet skis, boats, 
swimmers, tubers, and water skiers can all be seen 
zipping up and down the river. The delta is not the only 
thing bringing people to the port though, a local golf 
course, the Lindley House event space, historical boat 
tours, and history museum projects in the pipeline are 
great reasons for people to continue enjoying the area.

While the Port may not directly benefit from jet skiers 
or wedding guests, the local economy and residents do. 
When people spend money on gas, lunch, boat tickets, 
water toys, and large events, there is an injection of 
cash flow into the economy which has rippling effects 
like job growth. The Port’s good stewardship and 
environmental mission play a role here; this is the Blue 
Economy. The Port’ contributions to the community also 
includes educational programs at elementary schools, 
internship opportunities for five nearby colleges and 
universities, and an annual food drive for the Boggs 
Tract community.
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ENVIRONMENTAL EFFORTS

Like almost all ports, GHG emissions and air quality impacts are a concern. As an inland port, emissions come from 
ships, rail, trucks, buildings, and heavy machinery. In early 2020, the Port kicked off a new project to conduct an annual 
GHG emission and air pollutant inventory and comprehensive report. Characterizing the amounts and distribution of 
emissions is the first step to defining a targeted GHG reduction and air quality improvement plan. 

The Port of Stockton is already committed to environmental conservation and is already on a path towards Blue 
Economy projects. The Port currently aims to reduce emissions wherever possible; that is why the Port will be one of the 
first in California and the United States to deploy a fleet of electric forklifts to reduce diesel usage and carbon emissions. 
Reducing GHG emissions will result in cleaner air for communities as well as healthier oceans and waterways.

Invasive species can enter ports any number of ways; most commonly they are introduced from ballast water and hull 
fouling. While that is not the only origin of aquatic invasive species in the Delta impacting Stockton, invasive species like 
Hyacinth and Arundo are long-standing problems. These plants, left untamed, will deplete the water, starve the delta 
of sunlight and oxygen, and overtake endemic species’ habitats. The Port’s efforts to mitigate and remove the invasive 
species have rippling effects for the delta’s natural wildlife and also prevent wildfire hazards. Removing the hyacinth 
from the delta, not just the port, helps slow growth but also has aesthetic benefits for the river in downtown Stockton 
where the community recreates.

Annual dredging takes place to remove excess sands and silt from the bottom of the river ensure that the deep-water 
channel remains a safe depth for vessels to call the Port. The Antioch dune project uses the dredged sand from the delta 
to replenish the Antioch dunes. That sand adds nutrient-rich habitat for endangered native plant species. Relocating the 
dredged delta sand to the waning dunes has allowed plants like the Evening Primrose to bounce back to populations 
unseen since the 1970s.



THE BLUE ECONOMY & THE PORT OF STOCKTON  | 8

All of these projects contribute to a healthier ecosystem and healthier delta. When the delta flows clean, native species 
occur abundantly, and people have access to recreation. When the air is clearer, the community also sees health benefits. 
The ongoing environmental efforts of the Port are a step towards the Blue Economy.

BLUE ECONOMY PORT PROJECTS AROUND THE WORLD

There is no one-size-fits-all solution for ports to incorporate the Blue Economy concept and course-correct on historical 
environmental damages. The goal is to evaluate the strengths of ports and identify intervention points for improvement. 
Most environmental challenges today seem insurmountable when trying to face them alone; partnerships, however, 
provide business opportunities for symbiotic relationships that grow the economy and preserve our resources. 

The below initiatives are examples of pilot projects that enhance the Blue Economy from around the world.
The Port of Stockton can look to these examples as inspiration and could consider how each of these projects plays a 
role in the strengths of the ports and the resulting strategic partnership decisions.

SAN DIEGO – FLUPSY

The Floating Upweller System (FLUPSY) is a controlled aquaculture system designed for growing both shellfish and 
plants. The San Diego team debated between seaweed and shellfish but decided on shellfish due to the water’s chemistry 
and nutrient make-up. The upweller feeds the shellfish by continuously circulating nutrient-rich water allowing them to 
grow up to three times as fast. FLUPSY has been popular for aqua-culturists for a while; however, the Port of San Diego 
incorporated it into their public-private partnership projects in 2017. This project is a product of the port’s incubator. 

The port was able to donate the space and a large investment into the project’s startup costs. In return, the port will 
receive a return on their investment. The shellfish produced will be sold for consumption and restoration projects to 
help rebuild the coasts (Blue Economy).
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SAN DIEGO – ZEPHYR

SWEDEN – RENTUNDER

Zephyr Debris Removal is a pilot project under the Port of 
San Diego’s incubator. The port invested $100,000 for Zephyr 
to remove debris in and around the port while using the 
port services for free (Blue Economy). The project is simple; 
one small vessel scours the bay to capture the floating trash 
in a small net. 

The port will see a monetary return on that investment in 
the future, but it is already seeing immediate improvements 
in terms of the water quality. A cleaner San Diego Bay has 
trickle-down benefits for tourism, sportfishing, recreation, 
and the environment (Reporter).

Antifouling is the paint used on ship hulls to prevent 
organisms from growing or attaching themselves. Not 
only does it reduce drag, saving millions in fuel costs, 
but it also helps prevent the spread of invasive species. 
The problem, however, is the concentration of heavy 
metals like copper and zinc which, when removed by 
water blasting or scraping, accumulates in the water 
and soil. Rentunder is a company redefining antifouling. 
It eliminates the need for chemical- laden paints by 
implementing a drive-in boat wash. 

The concept is simple. The boat drives into a slip and 
large brushes automatically run under the hull of the 
boat removing any marine fouling in a matter of minutes. 
This boat wash provides the same economic benefits of 
the antifouling paints, the same environmental benefits 
of limiting chemical leachate, and the opportunity for 
public-private partnerships in port (Alvén).
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ANTWERP, ROTTERDAM, SINGAPORE – BLOCKCHAIN / AI

The Port of Rotterdam is a large container port where each year, millions of containers are offloaded, unpacked, 
then the goods are transported on land to their final destinations. The process requires meticulous coordination and 
communication between multiple teams. Previously, PIN codes were used to secure this process. Unfortunately, codes 
come with multiple problems like human error, technical lapses, and especially fraud. 

Three ports are now using T- mining’s blockchain software to streamline logistics, improve security, and instill trust in the 
governance operations. In Antwerp, blockchain clarifies the value chain from container unloading through document 
processing, and finally, to product transition to land transportation. Blockchain can also be used for faster berthing and 
consolidating transactions, effectively saving time and money for each party (Mining – Blockchain Logistics).

The Port of Rotterdam is also implementing blockchain to act as the world’s first high-frequency decentralized energy 
market. The port recently announced a new microgrid electricity trading platform powered by AI and blockchain. In 
the ongoing trial, commercial electricity consumers can actively trade renewable energy. The pilot project is proving 
economically beneficial to users and producers.

There is also a 92 percent consumption of power produced, a 20 percent increase in return on batter investments, and 
is projected to save up to 30 million tons of carbon once fully executed (World’s First High-Frequency Decentralized 
Energy Market).



THE BLUE ECONOMY & THE PORT OF STOCKTON  | 11

TACOMA – RESTORATION

The Port of Tacoma is partnering with the Puyallup Tribe of Indians to restore stream and wetland habitat for 
approximately 20 acres of tidally influenced estuary and fish-bearing stream. The project will prioritize the restoration 
of an endangered habitat while augmenting the tribe’s access to fish. 

The objectives are two-fold: replace two fish-barrier culverts leaving a single, fish-passable bottomless culvert or bridge 
and relocate Wapato Creek from a ditched system to a longer, meandering channel which will increase the quantity of 
fish, wetlands, and flood capacity (Port of Tacoma’s Restoration Project). 

The port has owned the land since the 1950s and used it as a dredge material dumpsite. The project will ultimately 
improve land quality, decrease flood- risk, increase the fish habitat and spawn sites, improve food security for the 
Puyallup Tribe, and strengthen the partnerships between the port and the community. The rewilding of the land will 
also require planting of about 130,000 native species which adds an aspect of carbon restoration (Lower Wapato Creek 
Habitat Project).
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POTENTIAL SOLUTIONS FOR STOCKTON

STRATEGIC USES FOR WATER HYACINTH

Much of the delta is overrun with the invasive water hyacinth. It was likely brought to California by water gardeners 
in the early 1900s because of its showy purple blossoms and rapid growth characteristics. Today, it’s recognized as 
one of the most destructive plants in the Sacramento- San Joaquin Bay Delta. Invasive species like this one inhibit the 
livelihoods of local species, the safety of boats and ships during the day and halts all night activity on the delta. It can 
be difficult to manage invasive aquatic species without harming the local wildlife as herbicides can be toxic. The Port of 
Stockton has worked with a local aquatic plant harvester since 2016 to help clear the hyacinth as well as manual removal 
to keep the delta clear and safe.

Another attempted solution to control the hyacinth was harvesting it for a biomass pilot project with the Delta 
Conservancy that could generate electricity for the Port. Projects like this help reframe the problem so that it becomes 
a solution. The hyacinth could be harvested and then burned to create a biogas similar to natural gas used for heating 
and electricity. The Port could reduce emissions by burning biogas instead of petrochemicals for some of the basic 
operations like lighting and even vehicle charging.

Water hyacinth has many uses and partnerships similar to the Port’s relationship with the Delta Conservancy, could pave 
a way forward for clearer, safer waters while growing the economy. Around the world, hyacinth is used for cow feed, 
paper production, compost, basket making, floating vegetable gardens, and biomass for fuel (International, Farm Radio). 
The Blue Economy concept could come into play here by rethinking the hyacinth problem, developing partnerships, 
and preserving the environment to grow sustainable and successful businesses.
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CONCLUSION

The Port of Stockton is a key player in the global trade system, the US’ foreign ties, and California’s economy. Investing in 
smart growth technologies and modernization will help keep the Port on the map in terms of key imports and exports 
that supply so much of the US food sector and industry needs. Specifically, aligning the Port’s operations and long-
term goals with the Blue Economy will likely help stimulate job growth, grow the local and state economy, build lasting 
relationships with the community, and reduce the Port’s environmental impacts. 

Perhaps most importantly, a Blue Economy is achievable only by working together. Engaging with the community to 
identify the low-hanging fruit as well as necessary systemic changes will allow the Port to effectively strategize exactly 
what its role or contributions to the growth of the Blue Economy will be. 

Choosing partners for Blue Economy pilot projects should help address Port- specific problems as well as aid in 
relationship-building with the community. Strong relationships are built out of trust and are a cornerstone of a 
sustainable business. Incorporating the community’s needs into the port business model will help design a successful 
implementation of the Blue Economy concept.
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APPENDIX

REFERENCES

EXAMPLES OF RENEWABLE MARINE POWER

ROR Hydropower Generator is an underwater turbine generator that can be submerged in any river moving at least four 
and half miles per hour. The electricity generated from five turbines can create a kilowatt of energy that can be used to 
power equipment or charge electric vehicles.
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grids. It was previously tested in remote Alaskan villages to provide power and offset a historical reliance on diesel fuel.
Verdant Power’s Free Flow Turbines are submersible turnkey water-to-wire system. They are deployed in a small group, 
in fast-flowing water. The scalability and easy installation make these strong candidates for advancing technology and 
manufacturing low-cost energy.

ADDITIONAL PILOT PROJECTS
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from the water. The project is estimated to collect nearly 28 tons of microplastics, marine litter, and plastic fibers in just 
one year.
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