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Tec/inical Lands
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A Critical Primzer




Technical lands are spaces united by their “exceptional”
status — their remote location, delimited boundary, secured
accessibility, and vigilant management. Designating land
as “technical”’ is thus a political act. Doing so entails
dividing, marginalizing, and rendering portions of the Earth
inaccessible and invisible. An anti-visuality of technical
lands enables forms of hypervisibility and surveillance
through the rhetorical veil of technology. Including the
political and physical boundaries, technical lands are
used in highly aestheticized geographies to resist debate
surrounding production and governance. These critical
sites and spaces range from disaster exclusion and
demilitarized zones to prison yards, industrial extraction
sites, airports, and spaceports. The identification and
instrumentalization of technical lands have increased in
scale and complexity since the rise of neoliberalization.
Yet, the precise theoretical contours that define these
geographies remain unclear. Technical Lands: A Critical
Primer brings together authors from a diverse array of
disciplines, geographies, and epistemologies to interrogate
and theorize the meaning and increasing significance of
technical lands.
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Patents and physical geography have paralleled each other for more than
six centuries. The systems, modules, instruments, strategies, material
processes, and devices disclosed in patents transform landscapes, construct
sites, and are integrated into the everyday environment. Patent law, and the
bureaucratic infrastructure that supports the global patent system, also
have geographical dimensions through the management of sequential
innovation, transfer of technology, and strategic initiatives at the intersec-
tion of innovation and environment. The agency of patent law and patented
technology is particularly relevant today, as environmental systems and the
infrastructure of urban landscapes become more technologically advanced,
networked, logistical, and integrated, simultaneously expanding the disci-
plinary scope of environmental design and planning disciplines while chal-
lenging conventions of representation and praxis. This chapter explores
the geographical dimension of patents, representations of technology and
environment in patent documents, and the patent system’s role in creating
knowledge infrastructure and anticipatory governance for future planetary
management. Together these interconnected themes and histories offer a
critical reflection on the history of environmental innovation and a frame-
work for designing technical lands.

Geographical Dimensions

In 2018 the European Patent Office launched the YO2A patent classifi-
cation scheme to facilitate the diffusion, transfer, and implementation of
“Technologies for Adaptation to Climate Change,” covering the cross-sec-
toral innovations in coastal and riverine technology, flood control, mapping,
sensing, human health, infrastructure, etc.! The 457,748 patents currently
tagged in the YO2A classification suggest the emergence of a new stratum
of environmental technology for adaptation to climate change—describ-
ing technical lands and their geographies ranging from sediment bypass
systems and artificial reef datacenters to automated systems to map glacial
retreat and farm arid regions.

fig1

The special “YO02” designation was developed by the European Patent
Office following the 2015 Paris Agreement to tag climate change mitigation
technologies and develop a clearer picture of the capacities of existing and
future technologies.2 A subsequent report, “Invention and Global Diffu-
sion of Technologies for Climate Change Adaptation: A Patent Analysis,”
published by the World Bank in 2020 notes that among the sectors experi-
encing rapid growth in the YO2A scheme, flood protection is experiencing
the most growth “by far.”® The notable uptick in patenting flood-mitigation
technologies is not surprising as “natural” disasters often catalyze innova-
tion. This trend will likely continue as climate change scenarios are further
impacted by social-ecological-technical systems.*

The establishment of the YO2A classification scheme is not the first time
the patent system was operationalized to help develop technologies with
geographic, urban, and environmental dimensions. However, it may be the
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first with a planetary scope. In 1421 the Florentine government issued the
first actual patent to the eminent architect Filippo Brunelleschi for a ship
designed to move heavy materials on the River Arno to construct the Duomo
of Florence, helping to solve one of three engineering challenges associated
with the building project and establishing a legal precedent for the “patent
bargain” between inventors and the state.® Fifty-three years later, the Vene-
tian State formalized patent law with the Venetian Patent Statute of 1474,
codifying the patent bargain to incentivize the sharing of new inventions in
exchange for protection of intellectual property within Venetian territories.

Venetian patent rights were highly sought after, catalyzing innovation
among Venetian citizens and the transfer of foreign technological know-
how to the lagoon city. The effects of the patent statute were widely realized,
leading to innovations in the broader economy, territorial development,
and advances in urban and environmental infrastructure. This included
“mud” technologies used for ground stabilization, reclamation, drainage,
and dredging.® Perhaps the grandest and most conspicuous features of the
urban landscape resulting from this process are the canals of Venice, built-
in part with innovative technology developed in partnership with private
inventors through the granting of patent rights.” The operationalization of
the patent system in public works meant that innovative technologies could
be tried and tested as Venice urbanized the lagoon, revealing the distinct
agency of the patent system in the production of technical lands, and situat-
ing environmental innovations in a specific location with a “distinctly local
and immediate notion of utility”®

As a political act, the Venetian patent statute decoupled invention from
privilege, class, and guilds, liberating inventor and democratized ingenu-
ity to allow broad constituencies to engage the processes of innovation as
anyone could be granted a patent for their invention. According to Mario
Biagioli, a leading scholar of law, science, and technology, this paralleled
“the demise of political absolutism, the development of liberal economies,
and the emergence of the modern political subject.”® These ideas spread
through Europe and the Americas were later constitutionalized. Some legal
scholars even argue that all patent law is only an amendment to the original
Venetian patent statute.’ The conflation of invention and democratic prin-
ciples gives modern patent rights hybrid vigor—leading to their universal
adoption in early Western legal traditions. As Buckminster Fuller states of
this historical development, “The necessity of invention and growth were
highly apparent to the budding democracies, for had not invention itself
forwarded [huJman to the possibility of emergent DEMOCRACY?"" This
political sentiment echoed in his Guinea Pig B design experiments and
twenty-eight patented inventions.'

Inthe United States, patents and the patent system were again intertwined
with nation-building, statecraft, territorialization, and physical geography.
Prior to the American Revolution, patents and monopolies for manufac-
turing issued in the American colonies mirrored pieces of European, and
more commonly English, patent law. They were, therefore, dependent on
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European institutions for enforcement.” American independence necessi-
tated the creation of a new patent system, helping to chart an independent
technological trajectory in the United States premised on political sover-
eignty. Article 1, Section 8, Clause 8 of the US Constitution gives Congress
the power “to promote the progress of science and useful arts by securing
for limited times to authors and inventors the exclusive right to their respec-
tive writings and discoveries.” The establishment of patent rights was
codified within the newly formed government, charting a liberal, egalitarian
approach to invention."* Arguably, the new patent system was so integral to
the American domestic agenda that it served as the foundation for technol-
ogies that would define the colonies and western territories as infrastruc-
tural space. Pieces of this early history can be found throughout the patent
archive and across the American landscape, from boundary fences demar-
cating homesteads to Gallatin’s infrastructure plan (1807) that envisioned
interstate transit and trade using canals and newly invented steamships.™®

The interconnection between patent innovation and nation-building is
also evident in the organizational structure of the Patent Office itself. From
1790 to 1849, the Patent Office was operated by the Department of State. At
the time, the Department of State was primarily concerned with domestic
affairs and development, including managing innovation. The increasing
rate of patent submissions and an explosion of domestic concerns over-
whelmed the State Department and led to the creation of the Department of
Interior in 1849. Congress first considered creating a “Home Department” in
the early decades of the nineteenth century to alleviate Patent Office case-
loads from the Department of State’s ever-expanding portfolio.' Arguments
supporting the restructuring were elaborate, but in essence, reflected the
sentiment that innovation was integral to nation-building. A congressional
report supporting the Patent Office’s relocation states, “Progress of the
arts of civilization keep pace with each other; the arts are favorable to civil
liberty; they alone give rise to internal improvements; and that nation is of
all others the most certain of prosperity by which these principles are well
understood and put into practice.”™ The Department of Interior was even-
tually formed through a strategic reorganization of the USPTO, General
Land Office, Census Bureau, and Bureau of Indian Affairs and charged
with managing domestic affairs, including wilderness areas and new US
territories. The combined interests of the Department of Interior made it the
de facto department of the West, playing a vital role in the expansion and
development of western states. Richard Andrews, an environmental policy
scholar, has argued that in an ideal world, the integration of interior, patent,
land, and census departments might have provided the “foundation for inte-
grated planning and management of the nation’s environment.”®

Inclusion of the Patent Office within the Department of Interior was stra-
tegic, following a track record of progress in infrastructure and innovation
internal improvements. The Patent Office’s early role in managing sequen-
tial innovation in these sectors is documented in Class 9 of the patent classi-
fication scheme (1790-1847) related to inventions of “Civil engineering and



architecture, comprising works on rail and common roads, bridges, canals,
wharves, docks, rivers, dams, and other internal improvements, buildings,
roofs, etc.,” which chronicles core infrastructure of a developing nation as
well as technologies employed in environmental transformation.’ Notable
examples include the Superintendent of Western River Improvements,
Henry Shreve’s patented snag boat “Heliopolis,” which was used to open the
Mississippi River to shipping and Oliver Evans’ steam engine used to power
Orukior Ampibibolos (amphibious digger), which was driven around the
streets of Philadelphia before diving into the Schuykill River where it aimed
to clear sandbars and build docks, thereby timestamping the advent of the
world’s first amphibious vehicle.2

The agency of the patent system and incentives of patent rights in infra-
structure delivery was clear and sometimes utilized by the US Congress to
procure, test, and prototype innovative urban and environmental technol-
ogies. For example, in 1821, Congress waived the residency requirement to
grant Englishman Thomas Oxley a patent for his "American Land Clearing
Engine,” which promised to hasten development. In 1844, while pondering
interstate communications, Congress passed acts to construct an exper-
imental telegraph line from Washington to Baltimore following Samuel
Morse’s patent. Similarly, in 1845, Congress approved the creation of a panel
of experts to test an experimental dredge machine, patented by J. R. Putnam
for the removal of sandbars at the mouth of the Mississippi River.2' And, in
1847, James Crutchett was commissioned to prototype and test his experi-
mental gaslight in the US Capitol, proving the viability of artificial lighting in
the urban landscape.?

The US Patent Office was also actively engaged in geographical, atmo-
spheric, and technological initiatives. The first meteorological studies in the
United States were commissioned jointly by the Patent Office and Smithso-
nian Institute in 1855, helping to promote advances in agricultural technol-
ogy and the science of climate.?® The data, standards, and instrumentation
developed by the Smithsonian Institute during this venture led to creating the
formal national weather system known as the Signal Service (1870-1891).2
The Patent Office’s involvement in this meteorological research venture
was also fruitful, building upon a track record of agricultural innovation
that eventually led to the creation of an independent Department of Agri-
culture in 1862 and the publication of pioneering works of agrometeorology
such as “Meteorology and its Connection with Agriculture” in 1857.2% The
US Patent Office began collecting agricultural germplasm in the early nine-
teenth century, distributing the seeds, along with knowledge of agricultural
innovations, essentially defining the future role of the Department of Agri-
culture.?® In this expanded role, we see a patent office broadly concerned
with the technology and data that would transform western states into a
vast agricultural territory. During these early days of discovery, the Patent
Office also served as the National Botanical Garden (c. 1942), storing and
accessioning the botanical findings of Charles Wilkes’s voyage to the Pa-
cific West Coast of the American continent. In a subsequent exhibition, the
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Patent Office symbolically displayed discoveries from the nation’s distant
and prospective territories right alongside the Declaration of Independence,
George Washington’s War Tent, and a trove of other patent models and
drawings.?” By 1925, the Patent Office found its permanent administrative
home in the US Department of Commerce (where it remains), signaling a
shift in the organizational structure and the economy.

The frontiers of climate change and planetary urbanization will necessi-
tate the geographical dimensions of patented technology. Collectively, the
global patent system will remain integral to the invention of adaptation
technologies and the production of future technical lands. In response to
this global imperative, the YO2A classification scheme was created by the
European Patent Office to leverage sociotechnical aspects of inventions
and increase the pace of diffusion. We see elements of a Venetian model
for environmental innovation revised through six centuries of precedent
incentivizing innovation, building knowledge infrastructure, and serving as
an anticipatory form of governance. Notably, the patent documents tagged
by the YO2A scheme disclose technologies with the capacity to construct,
construe, and manipulate the environment across scales and geographies
in response to the wicked problem of climate adaptation—foreshadowing
the emergence of new strata of innovation.

fig2

Invention, Representation, and Environmental Imaginaries

This technological stratum’s invention, representation, diffusion, and
implementation have environmental, urban, and social implications. A
patent is, in essence, a textualized and visualized representation of an
invention, operating simultaneously as a legal document disclosing the
nature of an invention and projection of a future potentiality. Of course,
the invention process is more than representational and requires research
and development of specific novel technologies. But in the context of patent
law, the boundary line between invention and representation is sometimes
opaque, enabling the projection of future technologies and environmental
imaginaries without the invention being realized (that is, reduced to prac-
tice). This peculiarity creates a significant epistemological loophole in the
inventive process, simultaneously facilitating the projection and disclosure
of leading technology and exploitation through misrepresentation and fal-
lacy. Irrespective of the tension between fact and fiction, the representation
of technology in patent documents is integral to managing sequential inno-
vation and the disclosure of new inventions. This is fascinating to ponder
as we approach and project a future in which natural and cultural systems
are more integrated, networked, sustainable, and technologically advanced.

Modern representational standards for patents originated in the United
States and later France in the latter part of the eighteenth century.2 The US
Patent Act of 1790 states that grantees shall deliver to the Secretary of State,
Secretary of War, and Attorney General “a specification in writing, contain-
ing a description, accompanied with drafts or models, and explanations and
models (if the nature of the invention or discovery will admit of a model) of
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the thing or things, by him or them, invented or discovered.”? If the inven-
tion was found to be new and valuable by the cabinet secretaries and the
Attorney General, the patent was granted and signed, bearing the “teste”
(witness) of the President. In that manner, the government and inventors
coevolved the technological substrate of “the arts” towards unforeseen ends
through future projections and representation of innovative technology—a
process so integral to the founding of the country that Thomas Jefferson, the
first Secretary of State and Patent Commissioner, is rumored to have slept
with newly submitted patents in special boxes under his bed.*® Through
time, models and drawings of new inventions curated by the Patent Office
amassed. By 1870 the Patent Office, designed by the architect Robert Mills
and situated between the Capitol Building and the White House in LEnfant’s
plan, was the busiest tourist destination in Washington, DC, surpassing the
Washington Monument and the White House, effectively consolidating a
grand tour of American innovation in a single location.®

fig 3a,3b, 3c

Fusion between representation and invention unlocked ingenuity and
hastened the rate of patent submissions, allowing American inventors to
project forward a new technological sublime designed for the new nation.
Critics argue that drawings of patented technology using patent conventions
of plan, section, axonometric, diagram, data, and text determine the types of
technology that can be invented, leading to a kind of banal standardization.®?
Yet, patent drawings and the inventions they represent do have the capacity
to construct, construe, and transform the environment across scales and
geographical contexts. Take, for example, attempts to build permanent
navigable channels at the southwest pass of the Mississippi River. Three
distinct technological scenarios were developed and patented by leading
engineers, with two leading prototypes in other locations.®® We know of
these proposals through archives at the US Patent Office, documentation
in Scientific American, their inclusion in Acts of Congress, and through the
impact once implemented on the geomorphology of the Mississippi’s bird-
foot delta. The site-specificity of these inventions dissolves the boundary
between technology and environment, simultaneously designating the delta
as technical through the patent’s representational standards and leveraging
the patent system’s bureaucratic procedures in service of environmental
transformation.

fig4

Other environmental imaginaries exist in patents, ranging from early
biomorphic coastal structures and vegetated facades to oyster architecture
and polyfunctional flood infrastructure strategies. Like other patents, these
environmental technologies are disclosed using requisite representational
standards to describe the nature of the module, typological configuration,
material assembly, logistics, and processes. Interestingly, some environ-
mental patents also include uncommon modes of technological representa-
tion, including perspectival and cartographic drawing types that position an



invention in a place, space, and context. Although the inclusion of perspec-
tives, maps, and other spatial drawing types is by no means universal, they
do help situate an invention in context, revealing the instrumentality and
effect of the proposed technology. Briefly consider a recent patent by Keith
Van de Riet, Jason Vollen, and Anna Dyson known as a “Method and appara-
tus for coastline remediation, energy generation, and vegetation support.”34
The patent drawings include technical specifications and models, with
mappings that show the ecological extents of the invention. Spatial context
isalso provided through perspectivalimages, such as in Stanley Hart White’s
patent for a “Vegetation Bearing Architectonic Structure and System.”®®

fig 5a, 5b

The history of perspectival representation of patented technology can be
traced back to Venice through the work of Cornelius Meijer. He arrived in
Venice from the Netherlands in 1674, bringing news of a mighty chain dredg-
er. He received a patent in 1675 and the title of engineer in exchange for his
knowledge and drawings of the new method. Historians note that a similar
chain dredger was invented in Holland decades earlier, but the technology
was new to Venice, and the patent was granted.®® A drawing of the tech-
nique and machinery used reveals a system of massive scrapers tethered to
ships designed to scour the bottom of a water body. Meijer is noteworthy in
the history of science and technology, not just for inventions but also for his
drawings of technology, many of which use the representational technique
of perspective to site distinct environmental technologies.” In the broader
history of science and technology, this situates Meijer among greats such
as Alexander Von Humbolt and Leonardo Da Vinci, who validated their
discoveries “not only with trustworthy eyewitnesses and elaborate verbal
descriptions, but precise, lifelike, and attractive visual representations” that
could represent their “newly discovered worlds convincingly to those who
were not there.®8 In this context, Alexander Von Humbolt’s theory of plant
biogeography is particularly relevant as the geologic cross-sections and
cataloging of the biological world were fundamental, validating the theoret-
ical premise through the visual representation of plants situated in specific
locales and climatic zones.

fig6

Cartographic modes of representation are another technique used
in environmental patents to situate an invention. The direct correlation
between the configuration and function of a novel invention and a specific
location, landscape, or environmental condition is atypical. However, a
unique subset of patents includes texts and images that suggest site-spec-
ificity within intellectual property claims, collapsing the boundary between
technology and geography. The potentiality of these technical lands creates
a unique hybrid in which an invention is associated with a site, giving the
proposed technology scale, scope, and context while simultaneously instru-
mentalizing the landscape. Early examples include proposals for the re-
moval of ice from New York Harbor and the East River; a passive dredge
system for Galveston Bay; and a hydroelectric plant for Niagara Falls that
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preserves scenery and produces power.®® Following this line of inqui-
ry, the relationship between patented technology and cartography is
further confounded by the existence of cartographic devices and methods
disclosed in patents that also contain mappings. Prime examples of this
are the Dymaxion map and mapping system patented as “Cartography” by
Buckminster Fuller and the more recent patent for “Glacial Geomorphic
Mapping” by Andreas Laake.

fig7

Of course, the relationship between patented technology and cartography
is more than a representational anomaly or rhetoric. Patents for cartogra-
phic inventions span centuries and include technological domains ranging
from printing and folding large maps to surveying equipment and global
positioning systems.*® Today the most rapid growth in cartographic tech-
nology is in systems that support autonomous vehicles or those integrated
with smartphones. However, early warning technology for natural disasters
is also in rapid development. Technologies tied to weather forecasting, the
mapping of climate change scenarios, remote sensing, and environmental
imaging are organized by the YO2A 90/10 patent subclass for innovations
that indirectly contribute to climate adaptation and resilience.

fig 8a,8b

Environmental Knowledge, Infrastructure, and Anticipatory Governance

Patent documents have been archived for six centuries globally and
provide a valuable dossier of technological knowledge in every sector of the
known fechnosphere—existing simultaneously as a robust form of knowl-
edge infrastructure and a framework for anticipatory governance.*' The
global patent archive now contains approximately 110 million searchable
documents. The primary function of this vast repository is the bureaucratic
management of sequential innovation in support of legal rights for inven-
tors. But the patent archive also provides deep insights about contemporary
inventions, pastdiscoveries,and future trends through its capacity of search,
metadata, citation networks, language translation, image, and ever-evolving
classification systems that organize extents of human ingenuity disclosed
in patents. As a form of knowledge infrastructure, the archiving of patents
facilitates discovery and provides information that may be utilized and
translated in legal, technical, and non-technical domains alike. As a form of
anticipatory governance, the patent system helps predict future trends and
gain insights regarding technological trajectories. These core functions of
the patent system are integral to the invention and diffusion of environmen-
tal technology, including the emerging sectors such as climate adaptation
and resilience covered by the YO2A classification scheme and the technical
lands they represent.

Paul Edwards defines knowledge infrastructure as “robust networks of
people, artifacts, and institutions that generate, share, and maintain specif-
ic knowledge about the human and natural worlds.”#? In essence, knowl-
edge infrastructures are complex networks of information intertwined
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with social, technical, and environmental systems and therefore have radi-
cal implications for the way society perceives and manages the world. As
methods of the Anthropocene, knowledge infrastructures are also linked
to planetary processes. Through the evolution of the technosphere, they
can contribute to “large-scale, long-term, anthropogenic environmental
change,” making them essential for future planetary management.*® The
global patent archive exists as one such form of knowledge infrastructure
built on the disclosure and representation of new technology by inventors,
and the management, archiving, and legal protection of sequential inno-
vation by government institutions—a process complicit in the creation of
the extractive economies of the past but also the networked, resilient, and
adaptive ecologies of today.

The word “infrastructure” implies that these knowledge systems serve
as substructures supporting other systems and are enmeshed with society,
economy, energy, material use, politics, and the management of a complex
environment. Climate change data, for example, reveals the ongoing rela-
tionship between the technologies used to map and model the environment
and our understanding of a changing planet. The interrelation of data, tech-
nology, science, and society represents the “climate knowledge infrastruc-
ture” that shapes our environmental management. Similarly, in the allied
fields of environmental design, planning, and engineering, geographical
knowledge infrastructure is essential and widely integrated with research
and praxis. Geographical knowledge infrastructure, such as geographical
information systems (GIS), spatializes data and is also the necessary infra-
structure for building smart cities and territorial intelligence, etc.** These
dynamics operate at multiple scales, from the individual actor/organization
to vast territorial networks.*

The global patent system is a knowledge infrastructure created to stim-
ulate innovation. The system’s core capacities of archiving, searching,
categorizing, and citing also serve as an infrastructure that supports other
uses.*® As a form of innovation-knowledge infrastructure, the patent archive
is essential in tracking progress in technical fields. It chronicles develop-
ments and establishes a precedent of prior art, archiving specifications,
claims, and drawings while providing metadata for research, interpretation,
and discovery. Beyond merely describing a particular invention, a patent is
theorized to serve as a “carrier” of innovation, leaving “footprints” for the
development of new technology through a combinatory process that evolves
through knowledge of prior inventions in a specific sector.” In emergent
sectors such as climate adaptation and resilience, this combinatory process
is precious.

A general theory of invention suggests that searching is the essential
framework for discovery, often involving the iterative and recursive stages
of stimulus, net casting, categorization, linking, and discovery.*® It is hypoth-
esized that in the process of searching, inventors gather information inside
and outside of their domains to create mental schemas to link ideas, build
context, and make discoveries. As Eugene Furgeson argues in “Engineering
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and the Mind’s Eye,” this complex process involves not only the interpre-
tation of data, text, and equations but also the visual communication of
ideas from which new ideas and technologies can be developed. Furgeson
points out that Edison’s automatic-printing telegraph was simultaneously
an invention and a drawing, each integral to the communication of his idea
and the establishment of a new sector.*® Because the allied fields of environ-
mental design and planning address broad questions of climate adaptation
and resilience, a vast visual and technical repository exists within the patent
archive for the technologies to structure, build, sense, and design adaptive
and resilient landscape systems. This knowledge infrastructure can serve
both heuristically to help problem-solve and as a technological database
to develop frameworks for innovation. For example, during the 2017 Resil-
ience by Design Bay Area Challenge, the Common Ground Team coupled
patent-innovation studies with a heuristic process to develop innovative
strategies for coastal resilience. Each landscape condition was linked to an
innovation citation network of patented technologies that might structure
the site. In certain instances, specific site assemblies were suggested and
integrated into the design, showing how each technology would impact
the site and future scenarios for the region. The team adapted existing
technologies to the design framework and then made informed suggestions
for future needs based on these innovation studies. This led to novel design
strategies at the site-detail and regional scales while linking geographical
contingencies to a technological dossier.5°

Anticipation of the future has become a common theme in governance,
especially in the context of science and development of sociotechnical fields
dependent on anticipatory copractices between inventors, intuitions, and
broader societal assemblages.® Theorists claim that in an ideal world,

Janticipatory governance| would register and track events that are
barely visible at the horizon; it would self-organize to deal with the
unexpected and the discontinuous; and it would adjust rapidly to the
interactions between our policies and our problems. In anticipatory
governance, systems would be designed to handle multiple streams
of information and events whose interactions are complex rather than
linear.2

Beyond the technological, anticipatory governance is integral to
social-ecological resilience and suggests that effective management of this
process can increase ecological knowledge.

A central tenant of anticipatory governance is the recognition of values
associated with emergent technologies and their role in society in sectors
ranging in scale from nanotechnology to geoengineering.5* Foresight is
integral to anticipatory governance as institutions establish future trajecto-
ries for investment and innovation.>® Technological innovation and patent
trends offer distinct insights about future environmental scenarios while
simultaneously revealing the patent system’s role of adaptive governance
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and new knowledge infrastructures. Knowledge and anticipation of these
trajectories have planetary implications, as evident in evolving discourse
and debate on geoengineering. Few laws or government entities are in
place in the emerging geoengineering sector to manage developments
given the extraterritorial nature of the proposals and global impact, making
foresight of future trends imperative. According to a recent paper on the
subject, “in the absence of a governance framework for climate engineering
technologies such as solar radiation management (SRM), the practices of
scientific research and intellectual property acquisition can de facto shape
the development of the field.”®® In this speculative technological space, new
frameworks for patent law are also being proposed, including patent pools
that ensure the free use and diffusion of technologies to “save the planet.”’
Irrespective of the validity of existing geoengineering technology, it is inter-
esting to take note, just in case these projections of future climate solutions
take shape.

fig9

Conclusion

Leveraging the distinct agency of patented technology and the patent
system offers one strategy for the invention and production of technical
lands, engaging broad sociotechnical processes and bureaucratic infra-
structure in the transformation of sites and geographies. The systems,
modules, machines, sensors, materials, and maps that will be invented
have significant implications for future planetary management through
their integration with urban sites and large-scale environmental systems. A
reliance on technology to solve future environmental problems has its limits
and is inherently paradoxical, as innovations of the past have contributed
widely to environmental decline, as is evident today. However, as environ-
mental systems and designed urban landscapes become more technolog-
ically advanced, networked, logistical, and integrated, a cohesive strategy
is required for the allied disciplines of environmental design, planning, and
engineering to engage the processes that produce the technical lands of the
future.

Patents and the patent system will play an increasingly important role in
this space by managing sequential innovation, developing knowledge infra-
structure, projecting future imaginaries, and transferring technology in this
emerging sector. Significantly, these processes may be leveraged to help
build a more sustainable, adaptive, and equitable environment. Like other
landscape strategies, the operationalization of the patent system represents
“a highly organized plan (spatial, programmatic, or logistical) that is at the
same time flexible and structurally capable of significant adaptation in
response to changing circumstances.”® Many questions remain regard-
ing the invention, prototyping, testing, and implementation of the future’s
environmental technologies. Nevertheless, this work is imperative, and
these questions must be answered. If the allied profession of environmen-
tal design and planning does not invent and project the new technological
strata that define the sites and geographies of tomorrow, who will?
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