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Concept
Using the Schwartz method of exercising two drivers to produce four alternative futures, the Evergreen Team briefly examined scenarios shaped by Maritime Access and Maritime Industrialization. They can be used to bound planning and consider future challenges and opportunities in the undersea domain. 
Drivers
Maritime Access: The extent to which state and nonstate actors can reach, operate in, and derive economic and military benefit from the undersea domain. 

· High Access: Many actors can operate effectively in the underwater domain. They carry out resource extraction and security and research activities. Various actors occasionally come into conflict as resource or territorial claims overlap. 

· Low Access: Only major powers or very powerful commercial entities can operate in the underwater domain. Activity is restricted to those operations that provide maximum economic or security benefit. There is little competition among entities, as interests rarely collide. 

Maritime Industrialization: The extent to which infrastructure and logistics supporting economic and military objectives are developed in the undersea domain. 

· High Industrialization: Operations in the underwater domain are supported by extensive and technologically advanced infrastructure. Facilities are purpose built for economic or military activity. They are valuable national and corporate capital. 

· Low Industrialization: Development is sparse and limited to generalized, multi-purpose structures. Undersea facilities are fringe projects limited to the portfolios of large and very wealthy entities. 
Executive Summary: Alternative Future Scenarios


World A: Visit Your National Ark 

· High Access, Low Industrialization

State and nonstate actors enjoy extensive access to the undersea domain. They conduct primarily living resource harvesting, research, and recreational activities. These are usually supported from the surface. Some seabed mining and security activity occurs. While there are limited undersea facilities, these are in an incipient development stage. Their cost generally requires that they serve multiple purposes, such as supporting research and military basing. Conflict usually centers on living resource and sovereignty claims. 
World B: Bathymetric Boom Town

· High Access, High Industrialization

States and major commercial entities approach undersea basing as the new manifest destiny. Effective national security presence extends to the continental slope, and seabed mining is nearly as extensive as dry land extraction. Maritime domain awareness is almost ubiquitous. Smoldering territorial sea disputes ignite into dangerous conflict as coastal nations can bring firepower to bear from the surface to the seabed. Satellite communications now play second fiddle to a top notch and ever improving deep sea high speed cable network and trans-hydro relay constellation.
World C: Maritorium

· Low Access, Low Industrialization

Eyes once again look to the land, surface, and air as the cost and challenge of operating in the undersea domain become prohibitive. Most remaining activity is recreational and research-based. A few, isolated multipurpose facilities operate. Some serve international interests, akin to the International Space Station (ISS). Major powers maintain sparse surveillance and detection networks. Seabed resource extraction efforts withered in favor of cheaper, terrestrial operations. Deep sea recreation is a curiosity limited to corporate interests and the very wealthy. 
World D: Splash of the Titans

· Low Access, High Industrialization

While undersea operations and basing are limited to wealthy states and corporations, those that can afford the initial investment realize significant economic and military benefits. The seabed is now their de facto territory. Highly-developed, long range sensor networks push national boundaries well beyond the continental shelf and render surprise undersea attack obsolete. Maritime commerce is closely monitored from the deep for the duration of territorial sea transits. Aid for distressed mariners is as likely to come from below as above. Large energy and mineral corporations have sold off most of their terrestrial interests in favor of seabed extraction operations. 
Visit Your National Ark
High Access, Low Industrialization

Overview: State and nonstate actors enjoy extensive access to the undersea domain. They conduct primarily living resource harvesting, research, and recreational activities. These are usually supported from the surface. Some seabed mining and security activity occurs. While there are limited undersea facilities, these are in an incipient development stage. Their cost generally requires that they serve multiple purposes, such as supporting research and military basing. Conflict usually centers on living resource and sovereignty claims. 
Diplomatic: Increased submersible traffic has prompted the International Maritime Organization to start developing deep sea lanes to prevent collision. The international courts are busy with territorial sea sovereignty and resources claims as nearly all coastal states and scores of commercial enterprises operate on and beneath the surface, taking advantage of nearly all resources and knowledge the sea has to offer. The Arctic’s and Antarctic’s futures as international territory are in question. More state and nonstate actors research and expand fisheries and trial extraction operations into the Pole Regions’ internal and surrounding waters. 
Information: While knowledge of the undersea domain lagged for decades, it is now expanding at a rapid rate. Governments and commercial enterprise place a premium on closing knowledge gaps and finding new ways to capitalize on the ocean’s resources and potential as economic and military asset. As a communications medium, undersea domain remains stodgy. New transoceanic cables demonstrate little improvement over their legacy counterparts. Reliable signals transmission through the water is a legitimate line of research, but has yet to yield any breakthroughs. 
Military: Deep sea naval bases are still on the drawing board. Most world militaries have liaisons assigned to seabed mining firms and research agencies as they work to expand their knowledge of operating long term in the undersea domain. Maritime Domain Awareness is a top concern with increasing subsurface activity, and much research effort focuses on developing remote sensing networks. In some territorial seas, this places the navy in conflict with companies and citizens concerned about freedom of movement and privacy. 
Economic: Seabed mining makes modest contributions to many developed economies and the global energy and mineral portfolios. Research and development to reduce costs are ongoing, but economic viability is estimated to be decades away. Deep sea fisheries are expanding, but supported by high endurance surface assets such as factory trawlers and sea bases. A burgeoning undersea tourism industry is growing more accessible to the middle class, and is becoming a notable employer of skilled personnel. Orders for research, commercial recreation, and private submersibles form an expanding portion of shipyards’ business. A growing portion of the mega-rich cruise the oceans well below the surface. 
Bathymetric Boom Town

High Access, High Industrialization

Overview: States and major commercial entities approach undersea basing as the new manifest destiny. Effective national security presence extends to the continental slope, and seabed mining is nearly as extensive as dry land extraction. Maritime domain awareness is almost ubiquitous. Smoldering territorial sea disputes ignite into dangerous conflict as coastal nations can bring firepower to bear from the surface to the seabed. Satellite communications now play second fiddle to a top notch and ever improving deep sea high speed cable network and trans-hydro relay constellation. 
Diplomatic: Significant international law and diplomacy efforts focus on the undersea domain, particularly resource rights and continental shelf sovereignty. Some disputed maritime border zones see low intensity wars as adversaries battle for the seabed, out of the world’s sight. Major nations and commercial interests understand the strategic and economic importance of the Polar seabeds, and rapidly expand their infrastructure into those regions. The United Nations and International Maritime Organization rush to establish conventions on management of these areas. Inconsistent continental shelf sizes leave some nations at a disadvantage. Several have pressured the International Trade Organization for special benefits to “level the playing field.” Others are pushing to expand their territorial seas as an economic and national security compensatory measure. 
Information: The Information Age has caught its second wind. Deep sea cable networks provide incredible bandwidth and reliability beyond that of the satellite constellation. Trans-hydro signals are relayed among an extensive array of stations, providing zero-delay transoceanic communications. This mode of transmission is becoming more cost effective by the year. Communications portals are considered strategic assets and guarded accordingly. Reams of new information gathered from extensive research and consistent presence are expanding human understanding of the previously opaque deep ocean. Few regions remain uncharted. 
Military: Seabed bases are the primary operating hubs for undersea fleets, with assets returning shoreside only for the most extensive maintenance. Even terrestrial materiel is now staged in undersea warehouses and transported by deep sea routes, confounding adversary strength and preparedness assessments. World powers are engaged in a full on Domain Awareness War, striving for granular information on allies’ and adversaries’ infrastructure while attempting to conceal their own. Unmanned vehicles, outposts, and sensor arrays provide extensive surveillance coverage of developed nations’ continental shelves and the entire water column. 
Economic: While terrestrial resource extraction still outperforms seabed mining, nations and commerce rush to expand deep sea operations. A developed economy is no longer complete without “Land/Sea Diversification.” Economies worldwide expand with the growing sector and multiple-tier job creation. International energy trade slows as more nations discover domestic seabed energy sources. Undersea tourism is common and accessible to most. However, Deep Cruise routes are restricted due to the proliferation of military and industrial facilities and their liberal security zones. 
Maritorium
Low Access, Low Industrialization

Overview: Eyes once again look to the land, surface, and air as the cost and challenge of operating in the undersea domain become prohibitive. Most remaining activity is recreational and research-based. A few, isolated multipurpose facilities operate. Some serve international interests, akin to the International Space Station (ISS). Major powers maintain sparse surveillance and detection networks. Seabed resource extraction efforts withered in favor of cheaper, terrestrial operations. Deep sea recreation is a curiosity limited to corporate interests and the very wealthy. 
Diplomatic: Any deep sea development is cost prohibitive without the resources of several nations or major corporations. Seabed research bases are seen as international collaboration opportunities, and their locations are carefully (read: politically) selected. Early millennium concerns about resource conflict in the Arctic are passé, as interest in Polar seabed exploration and extraction has withered. International law making bodies focus on the more pressing concerns of territorial sea boundaries and pelagic resources. Matters pertaining to the undersea domain only rarely emerge in diplomatic discussions. 
Information: Remote sensing has improved developed nations’ undersea domain awareness, providing basic information on movements of military and research vessels. Large gaps remain in the continental shelf-based sensor arrays. Improved coverage and granularity will not be possible without a technological leap. Research projects are making new and compelling discoveries in the undersea domain, but enormous tracts remain out of reach for the foreseeable future. Legacy transoceanic cables connect nations, but satellites are preferred. Due to cost, some cables have been decommissioned instead of repaired or replaced when damaged or obsolescent. 
Military: Only developed nations maintain an undersea military presence. Sea basing is being explored, but remains strictly at the surface. The deep ocean is a tertiary operating domain and route for surreptitious power projection, but the capability to construct long term installations is still out of reach. Moreover, they no longer fit into nations’ maritime security strategies or budget calculations. Most domain awareness derives from sensors or unmanned vehicles. Those nations participating in seabed-based research projects maintain military liaisons (overt or covert) on the research teams. Increasing costs of operating in the deep sea are making the domain a lonelier place. 
Economic: High cost of deep sea resource extraction and continued discovery of new terrestrial mines and wells keeps the business-minded firmly on dry land. Most nations manage their fisheries responsibly and continue to enjoy reasonable yields. Coastal aquaculture is ascendant as a lower risk, lower cost adjunct or alternative. Public appetite for knowledge of the deep is satisfied by the findings of a handful of research projects. Unless one secures a coveted spot at a seabed research base, a personal visit to the deep is restricted to the military and the ultra wealthy. 
Splash of the Titans

Low Access, High Industrialization
Overview: While undersea operations and basing are limited to wealthy states and corporations, those that can afford the initial investment realize significant economic and military benefits. The seabed is now their de facto territory. Highly-developed, long range sensor networks push national boundaries well beyond the continental shelf and render surprise undersea attack obsolete. Maritime commerce is closely monitored from the deep for the duration of territorial sea transits. Aid for distressed mariners is as likely to come from below as above. Large energy and mineral corporations have sold off most of their terrestrial interests in favor of seabed extraction operations. 
Diplomatic: Nearly omniscient maritime domain awareness lends a decisive edge at the negotiating table. Wealthy nations enforce their sovereignty and protect living and mineral resources with extreme prejudice, and no infraction goes unmentioned or unprosecuted in international forums. The maritime flow of illegal migrants and contraband to developed nations has been cut off, dealing a crippling blow to narco-economies and criminal enterprises. Illegal activity has shifted to poorer nations that cannot afford domain awareness infrastructure, and they frequently appeal to international bodies for assistance. Powerful nations are disinterested in any laws intended to provide aid at their expense. 
Information: Large telecommunications firms are building deep sea cable nodes, dramatically increasing the reach, coverage, and adaptability of transoceanic communications. These nodes also serve as basing and test platforms for low frequency transmissions, currently in early deployment and showing great promise. Researchers and academic institutions are partnering with resource and communications firms to conduct research from the businesses’ seabed bases. With this increased access, interest in and knowledge of the undersea domain is dramatically accelerating. 
Military: For military purposes, Territorial Sea now includes the entire water column above a nation’s continental shelf. Strong nations’ navies enforce sovereignty throughout the same and are supported by extensive deep sea basing. Power projection ends at the continental shelves of other developed nations, but advanced navies can operate invisibly and with impunity in the waters of poorer countries. Search and rescue and law enforcement services are also based well out on the shelf, extending their reach to the high seas. Supported by superb domain awareness capabilities, they track every surface and subsurface vessel and can deliver boarding and rescue teams to both anywhere in the Enhanced Territorial Sea. 
Economic: For those corporations able to make the leap into seabed mining, the return on investment has been a game-changer. Transitioning from the crowded, land-based extraction economy to the wide open and resource rich seabed has made the largest energy firms, maritime firms. Terrestrial operations are now almost exclusively the domain of small and startup companies. Seabed-sourced petroleum and minerals are mostly exported, while land-sourced products are sold on domestic markets. A couple of the largest cruise lines have added deep sea cruises to their offerings, and these are very popular. 






�


Evergreen Exploration:


Undersea Futures

















�


Disruptive Cat Lab


2 Futurists Running Amok





CDR E. Popiel, LCDR M. Waters


The following is a set of four alternative future scenarios, focused on the undersea domain. They are intended to  bound planning efforts and to support consideration of possible threats and opportunities. They do not represent the United States Coast Guard’s assessment of the future, nor are they intended to be predictive or prescriptive. 
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