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Abstract

This paper explores the relationship between farmland investment and environmental uncertainty. It examines how farmland
investors seek to “render land investible” (Li, Trans Inst Br Geographers 39:589-602, 2014) in spite of drought, groundwater
depletion, and changing regulations. To do so, we analyze a single case study: the purchase of 8000 acres of dry rangeland
in California’s Cuyama Valley by the Harvard University endowment for use in creating an irrigated vineyard. Drawing
from interviews with Cuyama Valley farmers and community members, participant observation at community meetings,
and public document analysis, we make two primary contributions to understandings of uncertain resource materiality in
farmland investment. First, this case reveals that investors can turn environmental uncertainty into an advantage, exploiting
both the femporal uncertainties associated with resource management under climate change and the spatial uncertainties
inherent to all subsurface resources. We argue that the material and legal uncertainties of groundwater access provide inves-
tors with a potentially lucrative opening to assert their preferred land imaginaries and improve their property values. In the
Cuyama Valley they did so through both participation in groundwater governance and the establishment of water-related
infrastructure on their property. Second, this case highlights that the asset-making processes involved in farmland invest-
ment may be as much vertical as they are horizontal. The need to map and measure the uncertain vertical dimension of land
creates an outsized role for scientific expertise in farmland assetization.

Keywords Farmland - Financialization - Assetization - Groundwater - Climate change - Environmental uncertainty

Introduction pension fund TIAA, which controls a 2-million-acre port-

folio of global farmland (Nuveen 2018, p. 6). The report

“Managing agricultural assets with climate change in mind
can be better for the planet and for long-term investors,”
asserts a recent report by the asset management branch of
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depicts climate change as a major threat to agricultural
investments, arguing that “aspects of this threat—severe
storms and floods, droughts and wildfires, extensive ero-
sion—severely impact farmland and diminish value for
investors” (ibid.). Yet the report also describes a silver lin-
ing; a proactive investment approach can transform climate
risks into a source of above-market “alpha” returns for savvy
investors. While farmers across the globe struggle to cope
with increasing environmental uncertainty, institutional
investors in agriculture—including pension funds, hedge
funds, and university endowments—are considering how to
use this uncertainty to their advantage.

That some investors in agricultural land see potential for
profit in the face of increasing environmental uncertainties
is not surprising. Investment, by its very nature, involves
imagining and wagering upon an uncertain future (Beck-
ert 2016). Whereas most agricultural producers must take
steps to avoid or mitigate risk (or face the loss of their
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livelihoods), for the financial sector, commodifying and
trading risk can itself be a foundation for profit (Zaloom
2004; Christophers 2018). The environmental uncertainty
surrounding climate change has already engendered an array
of financial products, from novel forms of index-based crop
insurance for small farmers facing climate risks (Isakson
2015) to “catastrophe bonds” that allow investors to hedge
and speculate on the likelihood of catastrophic weather
events (Johnson 2014). But while finance’s lucrative rela-
tionship with environmental uncertainty clearly applies to
agricultural commodity derivatives and other such mobile
and fungible financial assets, what about cases in which the
investment is the agricultural operation? In such instances,
how might investors ensure that environmental uncertainty
will not lead to a devaluation of their property investment?

We present here a case study that reveals how one insti-
tutional investor in agriculture—Harvard Management
Company (HMC)—is contending with the environmental
uncertainties surrounding one of its farmland investment
properties. This property, an $11 million, 8700-acre ranch
in California’s Cuyama Valley, is situated in a region gripped
by climatic and hydrological uncertainty. HMC, the firm
charged with investing Harvard’s $39 billion endowment,
purchased the land in 2014 with the intention of developing
an irrigated vineyard (McDonald 2018). This land acquisi-
tion was steeped in environmental uncertainty from the out-
set. First, it occurred at the height of a prolonged California
drought that increasingly appeared to be the new normal
under climate change. Second, the property could hardly
be seen as a safe bet for such dry times: the Cuyama Val-
ley receives little precipitation even in non-drought years, it
has almost no surface water, and years of excessive pump-
ing for irrigation have left the groundwater basin severely
depleted. Third, the government response to environmental
change adds layers of political uncertainty on top of envi-
ronmental uncertainty. Just months after HMC purchased
the property, California responded to the drought by pass-
ing the Sustainable Groundwater Management Act (SGMA),
which placed regulatory limits on groundwater extraction
for the first time in the state’s history. Whether SGMA was
simply an unpleasant surprise for HMC’s representatives or
constituted, as some suspicious commentators suggested at
the time, “a well-timed water play” (Fritz 2014) designed
to profit from impending groundwater use restrictions is
unclear. Either way, the potential success of this investment
was, from the outset, closely bound up with the interrelated
uncertainties of climate, hydrology, and resource govern-
ance, making it an excellent case with which to examine the
complex role that environmental uncertainty can play in the
production of farmland as a profitable financial asset class.

Our analysis suggests that savvy, well-capitalized, and
politically powerful farmland investors can, under the
right conditions, turn environmental uncertainty to their
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advantage. The Cuyama Valley’s climatic and hydrologi-
cal uncertainty—mediated through government action in
the form of changing groundwater regulation—has created
opportunities for investors to lock in future profits and pro-
mote the valorization of their investment property. The pro-
found uncertainties currently surrounding groundwater in
this region, including the temporal uncertainties of resource
management under climate change and the spatial uncertain-
ties inherent to subsurface resources, constituted an opening
for HMC’s representatives to assert a “land imaginary” (Sip-
pel and Visser, this issue) calculated to benefit their financial
interests. This case also suggests that the “asset-making”
processes surrounding farmland (Ducastel and Anseeuw
2017; Visser 2017; Ouma 2020) may be as much vertical
(pertaining to the subsurface) as they are horizontal (pertain-
ing to surface characteristics). In water-strapped agricultural
areas such as Southern California, physical and legal access
to groundwater are the sine qua non of land assetization. The
effort to map and enclose this vertical, subsurface dimension
of land creates an outsized (and contested) role for scientific
and legal expertise in farmland investment.

We begin our analysis with a brief overview of three dis-
tinct but interrelated bodies of scholarly work with a bearing
on this case: research on the production of farmland as an
investible asset class, on the relationship between finance
and environmental risk (which relates to temporal uncer-
tainty), and on the political ecology of the subsurface (a
realm of spatial uncertainty). Next, we detail our methods
and then describe the Cuyama Valley’s geography and his-
tory as well as HMC'’s land purchase there. We then pre-
sent our findings, exploring two primary means by which
HMC’s representatives have sought to leverage groundwater
uncertainty in an effort to lock in potential future profits on
their investment: (1) participation in groundwater govern-
ance processes associated with SGMA, and (2) efforts to
establish water-related infrastructure on their property. We
note that community members have contested these efforts
by similarly making use of the ambiguities of groundwater
science to present competing scientific and legal visions.
We conclude by discussing the implications of these kinds
of transformative agricultural investments for communities,
like the Cuyama Valley, where hydrological and climate-
related environmental uncertainty is the new norm.

Literature review: Farmland investment
in the face of environmental uncertainty

There is a growing scholarly literature on the “financializa-
tion” of agriculture generally and of agricultural land spe-
cifically (Clapp and Isakson 2018). A new wave of farm-
land investors has been flocking to farmland since the 2008
financial crisis, motivated largely by the potential for land
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price appreciation (Fairbairn 2014; Gunnoe 2014; Kuns
et al. 2016). Some investors expect this appreciation to
occur passively, the result of global population and income
growth or of regional development initiatives, while many
others actively transform their farm properties through land
clearing, infrastructural improvements, or intensification of
existing operations (Fairbairn 2020).

Yet the process of extracting investment returns from
farmland is neither frictionless nor inevitably successful.
Though much of the land currently targeted by the financial
sector has already been through a process of commodifica-
tion—i.e. it is already private property—its desirability and
profitability in the eyes of finance-sector investors hinges on
processes variously referred to as “rendering land investi-
ble” (Li 2014), “asset making” (Visser 2017), and “assetiza-
tion” (Ducastel and Anseeuw 2017). Drawing on a growing
body of scholarship on “resource materialities” (Bakker
and Bridge 2006; Richardson and Weszkalnys 2014), this
work sees land as “an assemblage of materialities, rela-
tions, technologies and discourses that have to be pulled
together and made to align” (Li 2014, p. 589). For farmland
to become a profitable financial asset requires many things
to fall into place: fences for physical exclusion, property
titles for legal exclusion, financial metrics that benchmark
farmland returns, diagrams displaying land as scarce and
rapidly appreciating, and moral narratives justifying invest-
ment (Li 2014; Ouma 2016; Ducastel and Anseeuw 2017;
Visser 2017; Fairbairn 2020). These efforts at asset making
are geographically uneven, varying greatly between political,
social, and agro-ecological contexts (Magnan 2015; Sippel
et al. 2016). They also are prone to setbacks, particularly
when their moral legitimacy erodes (Kish and Fairbairn
2018; Sippel 2018; Ouma 2020). In short, farmland, as an
investible and profitable financial asset class, is an under-
taking, not a fact. Both its attractiveness to investors and its
profitability once they do invest are, as Ouma (2016, p. 82)
describes, “practical accomplishments.”

The materiality of agriculture is central to both the suc-
cesses and failures of the asset-making process. Visser
(2017, p. 185) explores this point in detail, arguing that the
material characteristics of land—including soil fertility,
scarcity, and potential for yield increases—are all essential
to investors’ efforts at “land value creation” but that they
also frequently feature in “its flipside: value erosion and
stagnation.” In Russia and the Ukraine, Visser finds, initial
investor hopes were stymied when there turned out to be an
“insufficient scarcity” of farmland to generate the desired
land price appreciation. Likewise, Kuns et al. (2016), docu-
ment the disappointing performance of Nordic agroholding
companies in Russia and Ukraine after they failed to fully
account for agroecological risk, particularly the highly vari-
able weather in the region. These studies reveal that optimis-
tic investor beliefs about the profit potential of a notional,

standardized, and abstracted farmland asset class may falter
when faced with the place-based biophysical limits of actual
farms in actual locations.

While environmental uncertainty figures in these
accounts primarily as an obstacle to investment success,
there is reason to think that it could also be a source of profit.
For the financial sector, risk is a primary source of profit
(Beckert 2016; Christophers 2018), and even a source of
pleasure and personal identity for traders of financial assets
(Zaloom 2004)." In agriculture in particular, finance has a
long history of profiting from the risks, delays, and seasonal
credit-crunches experienced by farmers as a result of the
inconvenient materiality of their nature-based production
process (Henderson 1998). The agricultural risks that farm-
ers wished to avoid, for instance, gave rise to the agricultural
commodity derivatives traded by financial speculators for
profit (Clapp and Isakson 2018). In recent years, climatic
uncertainty has spawned a host of new financial products.
As Leigh Johnson (2014, p. 155) explains in her discussion
of catastrophe bonds, “the place-based physical vulnerabili-
ties of fixed capital have been rendered into assets deemed
increasingly desirable by growing blocks of financial capi-
tal.” There is, however, a big difference between financial
investments and direct capital investments—that is to say,
between buying agricultural commodity derivatives and
buying a farm. Farms are immobile and non-fungible, and
farmland markets are relatively illiquid (Fairbairn 2020).
These differences are likely to translate into very different
relationships to the material uncertainties of agriculture. We
ask, therefore: does the financial investor’s ability to profit
from environmental uncertainty still hold when they them-
selves become the owner of “place-based physical vulner-
abilities” in the form of a farm?

While scholarship on the intersection of environment,
finance, and uncertainty primarily emphasizes temporal
uncertainty, there is also an important spatial component
to the uncertain materiality of farmland investment. Land
rents (and therefore values) reflect the resource endowments
of a property—whether in the form of oil, timber stands, or
basic soil fertility—but these endowments are fundamen-
tally uncertain until stabilized through agreed-upon met-
rics. Statistical and spatial mapping play a central role in
transforming such biotic and abiotic elements of the natural
world into commodifiable “natural resources.” By making
them legible to states and private capital alike, scientific
inventories enable value extraction (Scott 1998; Braun 2000;
Demeritt 2001).

! Risk and uncertainty are related but not identical concepts. Frank
Knight and John Maynard Keynes distinguished between risk, which
refers to situations where it is possible to estimate probabilities of dif-
ferent future outcomes, and uncertainty, which refers to truly unpre-
dictable future scenarios (Froud 2003).
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Such expert interpretation is particularly necessary
when it comes to subsurface resources, which are largely
hidden from sight and therefore depend on scientific visu-
alization if they are to become sites for private capital
accumulation. Braun (2000), for instance, describes how
the mapping of Canada’s geology during the late nine-
teenth century—a process he describes as “producing
vertical territory”—served to make mineral resources
intelligible to the state as well as to mining companies
and their investors. Such scientific mapping of subterra-
nean resources frequently comes into conflict with local
knowledge systems (Bebbington and Bury 2009). Work
on the political ecology of groundwater reveals it as a site
of political struggles, often premised on epistemic con-
tests between local and state knowledges (Birkenholtz
2008; Budds 2009) or “dueling” scientific interpretations
with vastly different implications for management (Holi-
field 2009). Adrienne Kroepsch (2018, p. 61) argues that,
even with major advances in computer-based modeling
of groundwater, the materiality of the subsurface— “its
opaqueness; its vast, heterogeneous, and slow-moving
nature; and the ontological politics involved in rendering
its depths legible for governance”—results in “persistent
inscrutability.” For her and others working in the emerging
subfield of “STS underground” (Kinchy et al. 2018, p. 23),
“rather than existing a priori, the underground comes to
be through interlinked political, economic, cultural, and
technoscientific practices and processes.”

Drawing insights from the political ecology of the
underground, we can see that the process of rendering
land investible has an essential vertical dimension—one
which has so far remained unexplored in the context of
the present farmland rush. Work of farmland asset mak-
ing has tended to focus on horizontal factors, such as the
statistical picturing devices used to imagine certain areas
as “frontier” or “underutilized” (Li 2014). Yet the vertical
dimension of land is also crucial to the land rush. Ground-
water extraction serves as a vertical “spatial fix” (Harvey
2001) for various crises of capital: by transforming dry,
uncultivable land into lush, high-value agricultural proper-
ties, it creates an outlet for over-accumulated capital. By
providing additional water resources to farms in the face of
the drier conditions resulting from environmental change,
it offsets (partially and temporarily) the effects of a major
ecological crisis of capitalism. This vertical spatial fix is
accompanied by distinct land imaginaries that justify its
downward (rather than outward) expansion. Such imagi-
naries may exploit the spatial uncertainty of the subsurface
in order to performatively influence the temporal uncer-
tainty of financial markets, as, for instance, when mining
companies “conjure” the prospect of vast underground
deposits in order to raise the speculative capital needed to
make their discovery a genuine possibility (Tsing 2000).
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Here the inscrutability of the subsurface provides an open-
ing for vertical imaginaries aimed at transforming financial
risk into profit.

Mobilizing groundwater in pursuit of increasing farmland
values is not a simple task. In the case study that follows, we
examine how HMC'’s regional representatives are working
within intersecting environmental uncertainties—the tempo-
ral uncertainty of climate change and related environmen-
tal regulations, and the spatial uncertainty of the invisible
subsurface—in an attempt to lock in the potential future
profitability of their real estate. Their vertical asset-mak-
ing endeavor is taking place on two fronts simultaneously:
through active participation in local groundwater govern-
ance processes the investors assert an imaginary of ample
water resources conducive to their extraction plans, while
their simultaneous construction of water-related infrastruc-
ture makes that extraction a material possibility. Together,
these governance and infrastructural interventions seek to
capitalize on environmental uncertainty, transforming it into
a source of increased land rents.

Methods

Our research, which took place during 2018 and 2019,
involved a qualitative extended case study (Burawoy 1998)
based on interviews, participant observation, and document
analysis. We conducted 24 in-depth, semi-structured inter-
views with growers, ranchers, land owners, and long-time
Cuyama Valley community members. We recruited inter-
view participants primarily via network sampling, with some
additional interviews resulting from directly contacting
knowledgeable individuals (e.g., a rural realtor active in the
area). We transcribed all interviews and coded them for key
themes. In addition to interviews, we attended local com-
munity meetings related to groundwater governance, taking
careful notes of our observations. These included meetings
of the Cuyama Basin Groundwater Sustainability Agency
(GSA), the Standing Advisory Committee to the GSA, and
the Cuyama Basin Water District, as well as public work-
shops on the Sustainable Groundwater Management Act
(SGMA) process. Attending these public meetings allowed
us to glean a diverse array of perspectives of community
members, farmers and ranchers, investment managers, and
scientists. We triangulated this data by collecting and sys-
tematically reviewing relevant public documents about Cuy-
ama Valley land and water usage, including public meeting
minutes and videos, hydrogeological reports, public com-
ments, and permitting applications. These documents and
recordings allowed us to confirm the details of governance
processes that were often highly technical and therefore dif-
ficult to ascertain from interviews alone.
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Fig.2 The Cuyama Valley sat-
ellite image with approximate
location of North Fork property.
Map by Bill Nelson

Background: Harvard comes to the Cuyama
Valley

The sparsely populated Cuyama Valley runs northwest to
southeast between two mountain ranges—the Sierra Madre
to the south and the Caliente Range to the north (see Figs. 1,
2). It was originally inhabited by the Chumash people, from
whom it gets its name, before they were violently dispos-
sessed by Spanish colonizers. Today, scattered ranches dot
the foothills, and three unincorporated communities—Cuy-
ama, New Cuyama, and Ventucopa—are home to under a
thousand people, mostly Anglo-American and Latinx (US
Census 2018). Driving east on the single lane highway that
cuts through the center of the valley, the landscape is initially

dominated by rolling pastureland—parched golden yellow
for much of the year—and native vegetation, with mountains
on either side. As one gets close to the eastern end of the val-
ley, however, pasture is replaced by bright green agricultural
fields, frequently seen through the mist of sprinkler or center
pivot irrigation. Agriculture on the eastern end of the valley
is dominated by specialty crops, most notably large-scale
organic carrot production by two of the country’s largest
carrot producers—Grimmway Farms and Bolthouse Farms.?

2 Other crops grown on the valley’s eastern end include barley,
wheat, onions, garlic, potatoes, alfalfa, as well as an assortment of
permanent crops: pistachios, olives, grapes, and apples. Other major
growers in the area include Duncan Family Farms, Santa Barbara Pis-
tachio Company, Cuyama Orchards and Sunridge Nurseries.
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The growth of commercial agriculture in the eastern por-
tion of the valley, particularly beginning in the 1980s and
1990s, created a massive demand for groundwater. The Cuy-
ama Valley is arid; its scant average annual rainfall ranges
from 7 to 15 inches (Hanson et al. 2015). Meanwhile, the
only surface water, the Cuyama River, dries up during the
summer. As a result, irrigated agriculture in the valley is
almost entirely dependent on pumping, and the rate of
groundwater extraction from the Cuyama Basin underly-
ing the valley is roughly twice the long-term average rate
of recharge, leading to steady groundwater level declines
(Hanson and Sweetkind 2014). The California Department
of Water Resources (DWR) considers the Cuyama Basin to
be in a state of “critical overdraft” (DWR 2019).

The unsustainable extraction of the valley’s groundwater
resources, however, did not deter HMC from selecting this
as the site for a new irrigated vineyard. In recent years, HMC
has invested heavily in agricultural properties around the
globe (McDonald 2018), including other parts of Califor-
nia (Gold 2018; Walsh 2019). In 2014, HMC purchased the
North Fork Ranch, an 8700-acre expanse of rangeland on the
Cuyama Valley’s western end (McDonald 2018). Though
HMC is the ultimate owner of the property, it is not directly
involved in day-to-day operations. Instead, the property
was purchased in the name of a Delaware-based subsidi-
ary company named Brodiaea, Inc., and the management of
both Brodiaea and the North Fork property are handled by
San Luis Obispo-based agricultural investment advisory
firm Grapevine Capital Partners, LLC. (In what follows, we
will most frequently reference Grapevine Capital Partners,
hereafter, “Grapevine” or “the investors,” because its repre-
sentatives are the most visible managers of this investment).
Once the North Fork property had been purchased, Grape-
vine quickly set to work establishing a vineyard on 850 acres
of the property (Gold 2018).

This land purchase had all the markings of a real estate
play. HMC has a history of investing in California vineyards;
just three years prior, in 2011, HMC had sold their stakes
in two California vineyard investment funds (Silverado Pre-
mium Properties and Silverado Winegrowers Holdings) to
the financial services company TIAA-CREF (Fritz 2014).
This previous sale suggests that HMC’s interest was not
in the profits to be made from growing and selling wine
grapes, but rather in the profits to be made from buying
and selling vineyards. In the case of the Cuyama Valley, in
particular, the establishment of an irrigated vineyard from
scratch holds the potential for vast property value increases.
In San Luis Obispo and Santa Barbara counties, where the
vineyard is located, large parcels of dry pasture rangeland
(those greater than 1500 acres) generally sell for between
$300 and $1200 per acre, whereas vineyards in the same
region sell for $25,000 to over $60,000 per acre (ASFMRA
2018). Though an initial report suggested that HMC had
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paid the slightly above-market rate of $1322 per acre for
the North Fork ranch (Fritz 2014), the vineyard portion of
the property could nonetheless eventually attain a valuation
twenty to forty times its purchasing price.

The future success of this particular real estate venture,
however, depends upon ample groundwater access, some-
thing which can no longer be taken for granted in Califor-
nia. The land purchase came at a moment of intertwined
climatic, hydrological, and regulatory uncertainty in Cali-
fornia. Between 2012 and 2016 the state suffered through a
protracted drought, as a run of lower-than-average annual
precipitation—not unusual in the state’s history—was exac-
erbated by the higher-than-average temperatures linked to
anthropogenic climate change (Diffenbaugh et al. 2015). The
drought led to increased groundwater pumping by growers,
which in turn led the state to pass SGMA in 2014, which
mandates the creation of local-level plans limiting ground-
water extraction to sustainable levels. Rather than being
deterred by this environmental uncertainty, however, Grape-
vine has leveraged it as an asset-making opportunity. The
political uncertainty of impending groundwater regulation,
combined with the scientific uncertainty inherent to sub-
surface resources, have provided the investment firm with
an opening for action aimed at ensuring future land value
increases. Specifically, Grapevine has been active on two
fronts: (1) working to influence the outcome of the SGMA
planning process by promoting a land imaginary in which
their property sits atop ample groundwater that is largely
disconnected from other parts of the water basin, and (2)
constructing groundwater infrastructure to ensure ongoing
physical access to this purportedly plentiful water. We dis-
cuss each of these efforts in turn below.

Hydrology is not destiny: rendering land
investible through groundwater governance

One major way in which Grapevine has worked to ensure
the future value of its investment property, our research sug-
gests, is through active participation in the local ground-
water governance processes mandated by the brand-new
SGMA legislation. Under SGMA, all groundwater basins
designated by the state as either “high” or “medium prior-
ity” are required to create local-level plans for sustainable
management.® Local public agencies in these basins must
form a governing body known as a Groundwater Sustain-
ability Agency (GSA). The GSA is charged with defining

3 Groundwater basin boundaries used by SGMA are laid out in DWR
Bulletin 118 (DWR 2019). Of the state’s 515 water basins, 127 were
designated high or medium priority. Of the high priority basins, 21
were deemed “critically overdrafted.”.
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how much water can sustainably be withdrawn from the
basin and limiting extractions accordingly. The majority
of GSAs are mandated with creating and implementing a
Groundwater Sustainability Plan by 2022, while “critically
overdrafted” water basins, such as the Cuyama Basin, must
begin implementation by 2020. Grapevine therefore had a
window of several years—from their land purchase in 2014
to the Groundwater Sustainability Plan implementation in
2020—in which to participate in the rules-crafting process
that would govern their own future water access.

Land values in overdrafted water basins are generally
expected to decline under SGMA, as new limits on pump-
ing reduce agricultural productivity (ASFMRA 2018). But
hydrology is not destiny. Our research suggests that the
regulatory uncertainty of a newly established groundwater
law, combined with the material uncertainty of subsurface
structures and flows, provides an opening for well-endowed
investors to actively enhance their farmland value by wading
into governance debates based on contested hydrogeologi-
cal science. In our study, the investors have sought to inter-
vene in the SGMA process by advancing a land imaginary
in which subsurface structures form strong barriers to water
flow, leading to ample water reserves below their property.
This vertical vision is central to their asset-making efforts.

Boundary politics

In its efforts to ensure the future value of its property, Grape-
vine promotes a subsurface imaginary in which the western
end of the valley (where the vineyard is located) is hydrolog-
ically disconnected from the eastern end (where the major-
ity of other agricultural operations are located). Grapevine’s
vertical vision of a separate sub-basin isolated by a largely
impermeable barrier serves the political purpose of discon-
necting the vineyard’s extensive groundwater withdrawals
from those of the carrot growers on the valley’s eastern end,
thereby reducing regulatory oversight.

Initially the company’s hopes were pinned on a request,
filed by Santa Barbara County, to exclude the western
end of the valley—where the North Fork vineyard prop-
erty is located—from the Cuyama Basin, renaming it the
Chalk Mountain Sub-Basin (see Fig. 3). Had this proposal
passed, the low population and low historical groundwater
use in the western end of the valley would almost certainly
have meant a “low priority” designation for the new basin,
exempting it from the groundwater sustainability planning
process entirely. The California DWR rejected this bound-
ary modification request, however, leaving the original,
larger basin boundaries intact as the basis for the SGMA
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planning process. For Grapevine, this decision constituted a
major setback: the boundary modification would have meant
essentially limitless groundwater access, greatly benefiting
their vineyard operation and their future land values. Though
Santa Barbara County accepted the DWR’s decision, there-
fore, Grapevine did not give up so easily. Shortly after the
modification request was rejected, Grapevine retained the
services of a geological consulting firm to collect hydro-
geological data with the eventual goal of submitting a new
request to revise the basin boundary (CBGSA 2018a).

This effort to alter the basin boundaries benefited from
the uncertain materiality of subsurface geological struc-
tures. The arguments for and against the boundary modi-
fication hinge on the nature of a particular geologic fault,
the Russell Fault, whose permeability to water is subject to
competing scientific interpretations. The scientific uncer-
tainty surrounding the Russell Fault is reflected in the final
Groundwater Sustainability Plan (CBGSA 2019, pp. 2-18)
for the Cuyama Basin, which points out that even the fype
of fault it represents is up for debate: “The [Russell] fault
is referred to as strike-slip by several authors, and normal
fault by others, and is sometimes referred to as both strike-
slip and normal within the same document.”* The plan also
chronicles a history of changing scientific interpretations of
the fault’s permeability to groundwater, most notably by the
US Geological Survey, which concluded that “the Russell
fault did not appear to be acting as a barrier to groundwater
flow” in a 2013 report (Everett et al. 2013) before treating it
as a “no flow boundary” and using it to delimit the western
boundary of the basin in a 2015 study (Hanson et al. 2015).
The Russell Fault, in short, is a perfect example of subterra-
nean uncertainty. This uncertainty could be reduced (though
not entirely abolished) through further research. A report
commissioned by the Cuyama water district recommended
“investigations of the conductivity and vertical extent of the
Russell fault zone, as well as mapping of local groundwater
gradients on both sides of the fault line” (EKI 2017, p. 12).
In the continued absence of this research, the fault remains
open to interpretation.

Grapevine seized upon the lack of scientific consensus
about the Russell Fault to advance their preferred vision of
the subsurface. In ruling against the boundary modification,
the DWR had cited a lack of evidence for the impermeabil-
ity of the Russell Fault, and so Grapevine hired geologi-
cal consultants with the express intention of collecting that
evidence. In 2018, a year and a half after the DWR’s unfa-
vorable ruling, the geologists submitted a report to the Cuy-
ama Basin GSA. This report not only presented research to

# Strike-slip faults occur when two pieces of the Earth’s crust slide
past each other horizontally, while normal faults occur when they pull
apart.
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support the fault’s limited permeability, it further asserted
that the proposed Chalk Mountain Sub-Basin is highly com-
partmentalized, allowing Grapevine to argue that exten-
sive groundwater withdrawals by the new vineyard would
be unlikely to affect the smaller wells of their neighbors
(Cleath-Harris Geologists 2018; Grapevine Capital Partners
2018).

Though this boundary modification effort has been unsuc-
cessful thus far, it underscores that scientific data collec-
tion and modeling can be central to farmland asset making.
Farmland’s vertical attributes, because they are invisible
to the naked eye, are generally imagined through scientific
modeling. Yet hydrogeological models are not simply unbi-
ased representations of an external reality (Budds 2009).
Kroepsch (2018, p. 59) suggests that, “Rather than viewing
groundwater models as simplified pictures of nature with
which to make policy decisions, we are better off under-
standing them as ‘world builders’—as tools that embed,
enact, and circumscribe subsurface politics as they produce
subsurface knowledge and shape socio-ecological out-
comes.” In our case, the scientific uncertainty surrounding
the Russell Fault provided an opening for Grapevine’s verti-
cal asset-making enterprise. Their “world building” efforts,
buttressed by a made-to-order geological study, were singu-
larly focused on the valorization of their property and the
production of investment returns.

Advocating for deeper drawdown

The success of the investors’ asset-making endeavor depends
on the water below their property being not only discon-
nected but also ample.’ Grapevine Capital Partners has
therefore assiduously promoted the view that—despite being
located in one of the most critically overdrafted water basins
in the state—their property sits atop plentiful groundwater
which can easily support the enormous withdrawals required
by a large vineyard. Though not officially represented on the
Cuyama Basin GSA board—the primary decision-making
body for SGMA implementation—Grapevine has promoted
this interpretation to the board, influencing its decisions.
One of the primary tasks of the Cuyama Basin GSA is
to determine the appropriate range for future groundwater
levels in the basin. The GSA divided the valley into vari-
ous “threshold regions” and assigned to each a “measurable
objective” (MO)—basically a goal groundwater level—as
well as a “minimum threshold” (MT)—a floor below which
groundwater levels should not fall because it would cause
negative environmental consequences known in SGMA

3 Alatout (2009) argues that, while scarcity narratives tend to receive
more scholarly attention, resource abundance can play an equally piv-
otal role in environmental politics.
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Fig.4 The three proposals for establishing MOs and MTs in the
Northwestern threshold region that were ultimately presented to the
Cuyama Basin GSA as they would operate at one monitoring well.

parlance as “undesirable results.” The environmental con-
sulting firm hired by the GSA board to assist in developing
the Cuyama Basin’s groundwater sustainability plan origi-
nally intended to propose two options for setting thresholds
in the “Northwestern” threshold region where the vineyard
is located: (1) using the water level when SGMA went into
effect in 2015, the height of the drought, as the MT, and
five years of storage above that as the MO, (2) using the
2015 level as the MO and five years of storage below that as
the MT. These “threshold rationales” translate into different
depths for each of the monitoring wells in the region; under
the first scenario, the MTs for the various wells would have
ranged between 12 and 72 feet below the surface; in the
second scenario the MTs would have ranged between 35 and
101 ft below the surface (CBGSA 2018c).

However, here again, Grapevine stepped in with their own
bespoke hydrogeological studies and governance recom-
mendations. The day before the public meeting at which the
consultants hired by the GSA had prepared to propose these
two alternatives, Grapevine’s own hydrogeology consultants
presented them with an argument that the water table could
be drawn down much deeper before any undesirable results
occurred. Although official GSA meetings are open to the
public, this interchange happened at a closed-door meet-
ing of the “Technical Forum,” a committee of the various
hydrogeological consultants hired by Cuyama Basin inter-
est groups. At this private meeting, and based on their own
hydrogeological data (which was not made available to the
public), Grapevine’s hydrogeological team proposed a third
option for setting thresholds in their region: (3) basing the
MT on a percentage of the aquifer’s “saturated thickness”
(the distance from the water table to the base of the aquifer)

Total Well Depth/Shallowest _Bottom of Screen

Total w:u !gmhtsh_a] owest Bottom of Screen

MoOF = 6 ft. MoOF = 50 ft.

The option to the right was based on input from Grapevine Capital
Partners (CBGSA 2018c)

with an MO of five years storage above (CBGSA 2018Db).
Figure 4 shows what these three proposals looked like for
a single monitoring well in this threshold region: the third
scenario, proposed by Grapevine, allows for significantly
deeper drawdown. The GSA’s consultants took this sugges-
tion under advisement and proposed all three scenarios to
the GSA board.

Grapevine’s proposal ultimately prevailed. At a December
2018 meeting, the Cuyama Basin GSA board voted to set the
MT for all monitoring wells in the region at 15% of saturated
thickness for the aquifer, or 203 feet below the surface, roughly
twice the depth of the deepest MT under consideration before
Grapevine weighed in. Grapevine representatives were present
at this meeting and participated in reaching this outcome. At
one point in the meeting a GSA board member simply asked
the Grapevine representative what threshold levels he would
feel comfortable working within (CBGSA 2018d).° Grape-
vine’s success at influencing the GSA process is evidence of
how environmental uncertainty can work to investor advan-
tage. The unsettled state of California groundwater regulation,

% This was not a particularly unusual moment. At a GSA board meet-
ing we attended on December 3, 2018, one of the presenting environ-
mental consultants stated explicitly to the board: “My job as a techni-
cal person is to bring you choices that we can defend in front of the
state. What you choose within that is entirely up to you and I’'m very
purposefully trying not to advocate very hard one way or the other.
So, if you think it’s important to lower this [proposed threshold]
a certain amount, I think that is plausible and it’s not my decision.”
For much of the GSA process, hydrogeological models simply set the
outer bounds for what were essentially political decisions made by a
board dominated by representatives of large growers and landowners
from the local water district.
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combined with the ongoing “inscrutability” of groundwater
resources, made this a risky investment at the outset. However,
those uncertainties also provided the opening for Grapevine to
lock in far more ample groundwater with which to irrigate—
and valorize—its property.

In places where agricultural productivity depends on sus-
tained groundwater access, hydrogeological data and mod-
eling are essential to efforts at rendering land investible. Two
aspects make them particularly powerful asset-making tools.
First, hydrogeological models are ostensibly neutral and
framed as unbiased representations of the natural world even
though they are deeply embedded in social relations (Budds
2009; Kroepsch 2018). The hydrogeological modeling of the
Cuyama Basin took place within a SGMA planning process
that was, from the beginning, dominated by representatives
of large growers and landowners. The Cuyama Valley’s larg-
est agricultural operators were involved in creating those
models, including contributing data from their operations
and assisting with selection of the “representative wells”
used for groundwater monitoring. They were also involved
in applying those models because their representatives domi-
nated the GSA board. Behind a patina of scientific objectiv-
ity, the most powerful and vocal actors, including but by no
means limited to Grapevine Capital Partners, were able to
sway the process to their benefit.

Second, hydrogeological models are effective at render-
ing land investible because they are incomprehensible to
most non-experts, thereby creating a barrier to participation
in groundwater politics (cf. Budds 2009). In the Cuyama
Basin, the groundwater science used in the SGMA planning
process was made even more impenetrable by the fact that
the major growers, including Grapevine, all refused to make
public the monitoring well data they had contributed to the
modeling effort. As a result, Cuyama Valley residents were
confronted with scientific claims about the subsurface but
given no possible way to verify them. That the last-minute
proposal to drastically lower water thresholds in the North-
western region was first made in a closed-door, scientific
forum underscores how hydrological expertise can serve to
bolster the “powers of exclusion” that enable ongoing com-
modification of land (Hall et al. 2011).

This case suggests that the vertical processes involved in
farmland asset-making may be particularly suited to ena-
bling accumulation by dispossession (Harvey 2003). Vertical
imaginaries are crucial to mobilizing the subsurface for the
purposes of land valorization, but they may also be pecu-
liarly difficult to contest.

Community contestation of investor proposals
for groundwater governance

Yet despite these difficulties, Grapevine’s asset-making
efforts have met with considerable contestation. A diverse
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coalition of Cuyama Valley residents has formed to resist
what they see as an unsustainable water grab. This commu-
nity opposition stems from both general concern about the
unsustainability of Grapevine’s water-use plans and more
specific fears about how the vineyard’s water use might
affect neighboring residents. While further declines in the
water table will not affect the vineyard’s extremely deep irri-
gation wells, they could devastate smaller neighbors who
may not be able to afford the $25,000 or more required to
deepen an existing well (Walsh 2019).

Like the investors, this community opposition leverages
environmental uncertainty—both the regulatory uncertainty
of the SGMA process and the material, hydrogeological
uncertainty of the subsurface—but unlike the investors it
does so in support of a precautionary approach to ground-
water use. In response to the initial boundary modification
request, fifty people, almost all Cuyama Valley residents,
signed a letter requesting that the DWR reject this proposal.
The letter made a case against the modification on grounds
of subterranean uncertainty, arguing that there was insuf-
ficient baseline data about the western portion of the basin
and that the impermeability of the Russell Fault had not
been scientifically established in prior hydrological studies
(Jaffe et al. 2016).

The opposition projects a very different vision of the
subsurface. Where the investors conjure an imaginary of
abundance, the community opposition deploys evidence of
sub-surface scarcity. At public meetings, vineyard opponents
frequently reaffirm the basin’s drastic groundwater declines
and state of critical overdraft. Additionally, during inter-
views, several community members questioned Grapevine’s
depictions of water abundance under the North Fork prop-
erty. In a typical example, one local landowner and farmer
explained,

The wells that are down here... on the Harvard prop-
erty, [a Grapevine representative] said those are
refilled by the water flowing down the river. Well that’s
a little scary because there’s no water that flows down
the river. Once in a great while. Now, there’s prob-
ably some underground water that’s going through...
but there’s not a lot. When you look at rainfall and
especially the further down in the valley you get, it is
really a desert.

Other vineyard opponents voiced doubts about water
abundance based on the lack of interest shown by corporate
vegetable growers in the valley. As another local landowner
and farmer put it,

[Speaking about a local rancher with a long history in
the valley.] I’ve talked to him a lot of times and he just
shakes his head when he sees this thing going on. He
says, “There’s just not enough water there, period. If
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there was enough water there,” and you hear this from
other people, too, “if there was enough water down
here to farm, folks like Grimmway and Bolthouse
would have bought it a long time ago.

These community members use their own place-based
expertise, or reference that of others, to question Grapevine’s
hydrological assessments of their property’s groundwater
resources. They exploit the inherent uncertainty of subsur-
face resources in order to render the North Fork property
incrementally less investible. Though unlikely to affect prop-
erty values directly, this counternarrative subtly challenges
the vertical imaginary of water abundance upon which the
vineyard’s resale price depends.

The battle of the frost ponds: rendering
land investible through groundwater
infrastructure

At the same time as Grapevine representatives were engaged
in the Cuyama Basin SGMA process, they were also moving
forward with establishing water-related infrastructure on the
North Fork property. The company rapidly drilled twelve
wells for groundwater irrigation and made plans to construct
above-ground reservoirs that would provide a readily avail-
able source of water for spraying on the vines to prevent frost
damage. However, like the investor efforts at rendering land
investible through groundwater governance, this process of
establishing infrastructure has not been frictionless. In fact,
the frost protection reservoirs (‘“frost ponds™) have become
a significant front in the struggle over the vineyard’s water
consumption.

The frost pond project

Water access can only be capitalized into property values
if the right infrastructure is in place to secure its extrac-
tion and utilization. Water-related infrastructures, such as
dams, wells, and irrigation canals, serve to stabilize resource
access by engineering water claims into the built environ-
ment itself. In the case of groundwater, this infrastructure
takes an uncertain subterranean resource and brings it to
the surface where it becomes more visible and dependable.
Once on the surface, the water becomes an incrementally
less vertical and more horizontal resource. The shift from
subsurface to surface, and from vertical to horizontal, brings
material advantages to landowners. Once on the surface,
groundwater sheds its uncertainty—teams of hydrologists
and lawyers are no longer needed to assert its existence and
claim ownership—and it can more easily and rapidly be
used to protect permanent crops and the economic value
they embody.

Storing groundwater on the surface, however, intro-
duces new material complications with which investors
must grapple. First, water on the surface suddenly has a
large and visible footprint, which invites additional regu-
latory oversight and creates openings for contestation. As
a large vineyard, North Fork requires a lot of water to
protect against frost. But any reservoir containing over
50 acre-feet of water storage is considered a “dam” by the
California DWR and is subject to strict, state-level per-
mitting and ongoing regulation. Grapevine addressed this
problem by proposing instead to construct three separate
reservoirs of 49 ac-ft, each just a hair under the regulatory
threshold. Thanks to this subdivision, they had only to go
through the significantly less demanding county-level min-
isterial permitting process. Even with the reservoirs sized
to ensure minimal regulation, however, Grapevine still had
to comply with the California Environmental Quality Act
(CEQA), which requires project planners to either com-
plete an Environmental Impact Report (EIR) or submit
a much briefer Mitigated Negative Declaration (MND)
asserting that an EIR is unnecessary because the project
will have no significant environmental impact once certain
mitigating steps have been taken. Grapevine submitted an
MND for the frost pond proposal (Brodiaea 2018), a move
which, as we will see, was hotly contested by neighboring
landowners.

A second material difficulty associated with the shift from
subsurface to surface is that the water becomes vulnerable to
evaporation. The extent of evaporation likely to occur from
the surface of the three frost ponds became a major point of
contention during the permitting process. In their MND, the
investors asserted that the construction of the three reser-
voirs would not have a significant impact on water resources.
They were aided in reaching this conclusion by the fact that
regular agricultural activities are exempt from CEQA, and
so they had only to consider the evaporative water loss from
the surface of the reservoirs—not the pumping of ground-
water to fill the ponds in the first place, nor its spraying
onto the crops to protect from frost, nor its use for irriga-
tion at the end of the winter, all of which will eventually be
covered by SGMA. Grapevine calculated that evaporative
water loss from the pond surfaces would amount to 26 ac-ft
per year, just comfortably under the county threshold for a
significant environmental impact of 31 ac-ft per year, which
would have triggered the need for an EIR (Brodiaea 2018).
While the materiality of water—its uncertain flows between
different parts of the basin—posed challenges and opportu-
nities for asset-making when it was below ground, its shift
to the surface introduced new volatilities. As water became
a horizontal resource with surface area exposed to sun and
air, evaporation became a serious consideration, one which
neighboring landowners seized upon in their opposition to
the vineyard.
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Community opposition to the vineyard’s
groundwater infrastructure plans

The investor efforts to establish groundwater-related infra-
structure on their property were adroit, but they nonetheless
encountered considerable resistance, the physicality of the
frost ponds providing a rallying point for the local opposi-
tion. The frost ponds project was initially approved by the
Santa Barbara zoning administrator in September of 2017,
but neighboring farmer-landowners—along with a law firm
they hired—appealed this decision to the Santa Barbara
Planning Commission, arguing that the minimal environ-
mental studies conducted by Grapevine Capital Partners
were insufficient and that the company should be required
to conduct an EIR for the project. In September of 2018, the
Planning Commission sided with the neighbors, requesting
a focused EIR from the company. Grapevine Capital Part-
ners appealed this decision to the Santa Barbara Board of
Supervisors where they lost once again in February of 2019,
leaving them with no choice but to conduct the EIR. This
was a major success for the community coalition opposing
the vineyard’s water use plans.

The opposition once again mobilized scientific and regu-
latory uncertainties to contest Grapevine’s asset-making
endeavor. Their case hinged largely on a rival hydrogeologi-
cal interpretation. They hired a hydrologist, who presented
an alternative calculation of evaporative water loss which
came to 44 ac-ft per year, well over the 31 ac-ft significance
threshold requiring an EIR (Chytilo 2019).” The opposition
also emphasized the current moment of rapid regulatory and
climatic change to make the case for a more stringent assess-
ment of water impacts. In written and oral arguments, they
repeatedly pointed to the impending SGMA implementation
and the ever-increasing groundwater overdraft as reasons for
the authorities to use their discretionary ability to require
more than the lowest thresholds for environmental impact.

Community members also sought to discredit the vine-
yard investors by exposing their intention to use groundwater
as a means to ensure increasing ground rents rather than as
an agricultural input for agriculture’s sake. It was striking,
for instance, that throughout the frost pond hearings, those
opposing the vineyard’s water consumption plans insisted on
calling the landowners “Harvard.” They did not refer to the
vineyard by the property name (North Fork vineyard) nor
by the name of the landowning entity (Brodiaea) nor by the

7 The opposition made other arguments as well. They rejected the
biological surveys conducted by Grapevine Capital Partners, which
were done at the height of the drought and after the property had
already been disked for cultivation. They also amplified concerns
expressed by the California Department of Transportation that the
reservoirs could pose a flood risk to Route 166 (Chytilo 2019, Santa
Barbara Board of Supervisors 2019).
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name of the agricultural investment management organiza-
tion which calls the shots (Grapevine Capital Management).
Instead they relentlessly connected the vineyard to the elite,
east coast university-cum-institutional investor who will ulti-
mately profit or lose from whatever water-related decisions
are made regarding the property. This repeated emphasis on
the institutional investor behind the vineyard served to prob-
lematize the beneficial treatment the vineyard received under
CEQA by virtue of its status as an agricultural producer. At
the Santa Barbara Planning Commission (2018, 3:31:18)
meeting, where the case was heard, one local resident stated:

I’m concerned that we don’t have the groundwater to
support this particular operation. That ten thousand
(sic) acres purchased by the Harvard institution and
the planting of almost a thousand of those acres is all
a fairly obvious extractive endeavor. I support farmers’
rights to farm. I don’t believe that this is about farm-
ing. I believe it’s about financial extraction.

Meanwhile, at the Santa Barbara Board of Supervisors
(2019, 6:52:03) hearing where the frost pond case was
finally decided, a neighboring landowner stated this argu-
ment very plainly:

Our major concern with this whole project is this is a
real estate deal masquerading as an agricultural pro-
ject, and we're afraid that the next round of discussions
we’re going to have before the board is how they’re
going to split this property up and subdivide it off into
little ranchettes so that none of us have any water...
This thing is just a real estate deal and I think that the
environment impact review on all of this should be
handled in the way of what you would do with any
other real estate project instead of trying to hide it as
an agricultural venture.

This repeated reminder that the vineyard is a real estate
investment backed by a financial institution has not suc-
ceeded in changing the vineyard’s legal standing as an
agricultural producer, but it may have chipped away at the
project’s perceived legitimacy in the eyes of this relatively
conservative, rural community. The battle of the frost ponds
is still being waged, and the outcome is undetermined.

Conclusion

A recent article on the website Agri Investor warns
that “Water scarcity presents risk for investors,” but adds that
“...tackl[ing] water scarcity is a ‘big opportunity’ for inves-
tors, too, especially in agriculture” (Kemp 2020). Our case
study analysis of HMC’s farmland investment in the Cuyama
Valley demonstrates some of the ways in which investors
may use this “big opportunity” to increase the value of their
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farmland investments. In the Cuyama Valley, Grapevine has
worked assiduously to turn the uncertainties associated with
climate change and groundwater depletion into a source of
profit. Through active participation in the SGMA groundwa-
ter governance process, they have turned a declining water
table into a source of scarcity rents that will be capitalized
into the value of their property. Through their ongoing
efforts to construct reservoirs and other groundwater-related
infrastructure, they cement their water claims into the built
environment.

This case suggests that agricultural investors are clearly
attuned to climate change, groundwater depletion, and other
long-term environmental threats. However, it does not fol-
low that investors will seek to counter those threats (through
divestment from fossil fuels, for instance, or by avoiding
regions where water is being withdrawn at unsustainable
levels). Instead, if HMC’s investment in the Cuyama Valley
is any indication, investors may see environmental threats
as a lucrative source of first mover advantage, a chance to
extract resource rents, even if it means compounding envi-
ronmental problems in the process. HMC'’s efforts to render
its property investible—through the planting of water-inten-
sive permanent crops, the pursuit of deeper drawdown levels
under SGMA, and the effort to store groundwater on the
surface where it will be subject to constant evaporation—all
tend towards exacerbating the already highly unsustainable
groundwater situation in the Cuyama Valley. This is particu-
larly noteworthy because HMC explicitly frames itself as a
“long-term investor” that “focuses on environmental, social,
and governance (ESG) factors that may impact the perfor-
mance of our investments” (HMC 2019). Yet in the case of
the North Fork vineyard, it seems clear that “sustainable
investing” means ensuring that ESG factors are leveraged
for profit, rather than working to foster sustainable practices
on the land.

Though the investors’ asset-making efforts remain contin-
gent and contested, at present they appear likely to succeed.
Through intensive engagement with groundwater regulatory
processes and major capital investments in water-related
infrastructure, HMC seems poised to profit from relatively
unfettered groundwater access in a region where such access
is increasingly restricted. Just a few months after the ground-
water sustainability plan for the Cuyama Basin was finally
submitted, Grapevine was issued construction permits to
drill three additional irrigation wells on their property. At
the same time, however, this aggressive strategy for pursuing
land valorization through uncertainty also carries inherent
risks. Expensive investments in the built environment—
including wells, reservoirs, and even vines—are themselves
at risk for devaluation in the event that this wager on envi-
ronmental uncertainty goes south. The sunk costs of this
physical and biological infrastructure may lock the investors
out of more ecologically adaptive management practices in

the future, potentially increasing their vulnerability to cli-
mate impacts. In general, the Cuyama Valley case reveals
that, although uncertainty can lead to speculative profits, it
also creates openings for political change. Even the largest,
most deep-pocketed institutions are vulnerable to commu-
nity opposition, something that in the Cuyama Valley shows
no signs of waning.
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