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Abstract: In this commentary, | argue that in North America, the overuse of synthetic
nitrogen fertilizer is due to institutional and technological lock-ins, which are the result
of historical policies with deep roots in an agricultural system focused on increasing
production of commodities with disregard for their full social costs. Further, excessive
fertilizer use is integral to production systems that have disconnected crop and
livestock production to the extent that manure is a waste product, which further creates
environmental problems. In order to address the environmental and social problems
associated with industrial agriculture, it will be necessary to bring market prices closer to
true social costs, thereby eliminating overproduction of commodity grains and oilseeds,
and to promote more diverse agricultural landscapes.
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I wholeheartedly agree with Luke Struck-
man’s assessment that the overuse of
synthetic nitrogen fertilizer is due to insti-
tutional and technological lock-ins. Here 1
trace the historical roots of the lock-ins, and
their systemic linkages with other compo-
nents of industrial agriculture, particularly
livestock production and exports. I argue
that the solution to the dual crisis of farm
consolidation and environmental degrada-
tion in North America requires decoupling
subsidies from agricultural production and
fully considering the environmental costs
of industrial agriculture.

The past

The overproduction treadmill in North
America originates in the practices of settler

colonialism (Phillips 1999; Rotz 2017). The
Canadian and US. governments allocated
land to settlers not just as if no Native
people lived there, via mass removal and
genocide, but also with disregard for the
physical environment and its capacity to
sustain crop production. As a result, settler
agriculture caused environmental problems
from its inception, which culminated in the
Dust Bowl (Baker ez a/. 1993; Phillips 1999;
Mutel 2008). Subsequent policies such as
Roosevelt’s New Deal still focused on crop
production, with conservation policies be-
ing deployed as dual-goal activities that were
supposed to simultaneously reduce produc-
tion levels — thereby increasing prices —and
improve environmental quality (Holland ¢#
al. 2020; Cochrane 1979).

The historical central policy problem in
North American agriculture is the tension
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between production and market prices, and
how to ensure adequate income for settler
farmers given that overproduction depress-
es prices. Environmental considerations
are ancillary to this core issue. Canada’s
solution to this problem has been bifurcat-
ed: supply management measures are used
for products that are not exported such as
dairy, whereby the prices are guaranteed by
production quotas, while subsidies, in the
form of direct payments and crop insurance
subsidies linked to production levels, are
used for export commodities. In the US,
a major agricultural exportet, subsidies ate
the policy of choice to guarantee income
stability. Since agriculture in both countries
depends on exports to thrive, and govern-
ments reduce or eliminate downside risks
when prices are low via subsidies, the overall
system is geared to reward higher produc-
tion — particularly on the intensive margin,
via increased yields, as Luke Struckman
notes in his intervention. The institution of
land grant universities in the United States
under the 1862 Morrill Act, not acciden-
tally linked to a massive land expropriation
from Native Americans (Lee & Ahtone
2020), created a Research and Development
(R&D) infrastructure that has, to this day,
promoted increased yields as a cornerstone
of successful North American agriculture.

While the foundations of the overpro-
duction treadmill go back to the middle
19" Century, the process accelerated after
WWIIL. During the war, many underem-
ployed people living on farms left for
manufacturing jobs — so farm employment
declined drastically and never went back
up. At the same time, all the technological
innovations that had been developed by
USDA and the Land Grant universities
but were too expensive for farmers in the
1930s were adopted in large numbers:
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rubber tires on tractors, disk plows, corn
and cotton pickers, automated cow milking
— there were so many innovations being
adopted that they amounted to a “wechan-
tcal revolution in farming’ (Cochrane 1979).
This was accompanied by biological and
chemical revolutions as well: use of drugs
and vaccines in livestock, hybrid seeds and
commercial fertilizers. This was specifically
the case for nitrogen. Though the Haber-
Bosch process to produce artificial nitrogen
fertilizer had been invented in 1908, its
use became widespread after the end of
WWII, when many chemical factories used
to produce explosives could be repurposed
(Russel & Williams 1977). These combined
changes meant that farmers were buying
many more inputs in commercial markets
while the roles of human labor and animals
were greatly reduced. Because manure was
no longer necessary to fertilize crops, this
initiated the separation between crop and
livestock production, which has resulted,
less than a century later, in Confined Animal
Feeding Operations with hundreds of thou-
sands of chickens and tens of thousands
of hogs sold per operation (MacDonald
& McBride 2009), and has made manure a
waste product, rather than a complement
or substitute to artificial fertilizers. This has
caused extensive water quality problems in
the North American continent for both
fresh and saltwater systems (Jones e/ al.
2018; Hoorman ez al. 2008; Brooker et al.
2018; Long ez al. 2018). At the same time,
crop yields continue increasing, albeit at
different paces, and with different environ-
mental costs (Grassini ez a/. 2013; Hunter ez
al. 2017).

In North America, the solution to the
ever-expanding granary, and associated
depressed prices, has been to shore up
prices via new demand sources such as
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biofuels and export markets, while creating
price floors for farmers with a variety of
subsidy programs. These price floors are
capitalized in rental rates and land prices,
causing them to increase (Latruffe & Le
Mouél 2009; Goodwin ez al. 2011). High
land values create very high barriers to en-
try for beginning and young farmers (Key
& Lyons 2019; Weber & Key 2014), and
further concentrates wealth in the hands of
larger farmers (Weber & Key 2014).

Environmental policies in North Amer-
ica are ancillary — their role is to address
the environmental consequences of the
overproduction while providing farmers
with more income (Holland ez /. 2020).
Thus, I argue that recognizing the deep
roots of the historical lock-in effects, and
their consequences on rural landscapes, is
critical to creating viable sustainable agri-
cultural solutions.

A more sustainable and
just future

The policies needed to incentivize a mote
sustainable use of artificial fertilizers are
central to promoting a more sustainable
agricultural production system in North
America. Fully pricing artificial fertilizer
to incorporate its environmental costs
would reduce its overuse and help reduce
the overproduction of grains and oilseeds.
Such an outcome could be achieved via a
tradeable permit system or Pigouvian taxes
(Von Blottnitz e# al. 2006). Revenues from
the tax or the auction of tradeable permits
could offset subsidies to promote a more
sustainable and diverse agriculture, or, if
the permits were to be freely given away,
their distribution would decrease the costs
of the policy for current farmers (Kampas

& White 2003), and make it more palatable.

An indirect but critical impact of fully
pricing fertilizer use would be that manure
would become a more attractive alternative
(Sheriff 2005). This would increase the
efficiency of its use. Similarly, fully pricing
livestock produced in confined systems
would create incentives to re-integrate
livestock in the landscape and increase the
demand for pasture, thereby decreasing
grain and oilseed production as well. A
recent contribution to the literature which
I co-authored details various other comple-
mentary changes, such as

“incorporating small grains and/ or forage
crops into extended rotations; replacing some
input-intensive corn-soybean acres with peren-
nial bioenergy crops, including agroforestry;
[...] horticultural food crops; and/ or in-
creased use of edge of field nutrient loss reduc-
tion practices targeted to less productive, highly
vulnerable lands” (Prokopy et al. 2020).

As part of a policy agenda to promote a
more sustainable agtriculture, public funding
could be de-coupled from production and
redirected to promote a more diverse land-
scape, in terms of production, as detailed
above, but by providing increased funding
to support beginning and young farmers.
The recent European Union’s Common
Agricultural Policy (CAP) reforms, which
are making strides in this direction, show
that such approaches are politically feasi-
ble (Blandford & Matthews 2019), even if
still perfectible (Pe’er ef al. 2019; Dupraz &
Guyomard 2019).

Addressing the historical production
and environmental imbalances in North
America commodity agriculture and “un-
locking” institutions and technologies to
promote a more sustainable system is not
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impossible — regardless of what entrenched
interests argue, the massive amounts of
public funds being regularly expended to
maintain such an inefficient and inequitable
system offer a lever to affect change. In the
US, as of 2012-2014, white people own
98% and operate 94% of farmland (Horst
& Marion 2019). In Canada, the Census of
Agriculture does not collect information
on race and ethnicity of operators, but data
on mother tongues and country of birth
indicate most Canadian farmers are white
(Rotz et al. 2019).

In the US alone, in the last two years,
farmers have received tens of billions of
dollars in aid which, on aggregate, have
more than compensated them for short
term trade losses (Janzen & Hendricks
2020). This is not just an environmentally
and socially unsustainable system — its eco-
nomics are broken as well.

To help “unlock” new technologies
and institutions, it is critical to reframe the
public’s view of commodity agriculture as
a sector dependent on continuing subsi-
dies, publicly funded R&D and benefiting
a wealthy, small and shrinking group of
farmers. Agriculture must transform from
an exceptional sector — subject to different
rules than all other economic sectors (Alons
2017). This will require moving away from
“the belief system that provides |its| cognitive jus-
tification and political legitimation” (Daugbjerg
& Feindt 2017).
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