Agricultural Sustainability in the US
Creating and Applying an Agricultural Sustainability Index to Four US States
Methodology

Introduction

The data was generally all manually input by state to an Excel spreadsheet. When only
graphical data was available (not in GIS ready form) a rating scale was created and each
state was rated. In the event multiple sources had conflicting data, the most recent or
more trusted source was used. Data was selected based on its availability; if data were
available and contributed to modeling a major elements of agricultural sustainability, I
tried to include them.
The first step in processing the data was to take the raw data and make meaningful
percentages or interpretations of it. To calculate Acres per worker for instance, first an
estimate of crop workers had to be created by multiplying the total amount of farm laborers by the market value of crops over the market value of all agricultural products
(including livestock). This step was used a few times throughout the project to separate
the production of crops from livestock. At this point the total acres of cropland harvested could be divided by the resulting estimate of crop only laborers to reach an estimate
of Acres per worker (which is itself an estimate of mechanization).
For further processing, each data point was normalized to a 1-8 scale where 8 is the
most sustainable and 1 is the least. Conversion factors to get to 1-8 values were created
for each set of data points based on either what the most sustainable state achieved, or
what was a reasonable and attainable goal for that specific sustainability metric. Last,
weightings were assigned to each factor and category, with the environmental score totaling between 0-6.0 and the economic score totaling between 0-2.0. Category
weightings can be found in the weightings table. Completed data was attribute joined to
a selection of these four states in ArcMap, from which the maps below could be made.

Economic Factors
California
Margin on Sales (Profit/Sales, %)
Efficiency (revenue per acre)
Total Net Income/Acre (Avg income/acre)
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Income (%)

Georgia

North Dakota

Massachusetts

0.230

0.416
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In terms of the sustainability scores, Massachusetts appears to be the most sustainable of the
four states studied, followed in order by Georgia, North Dakota, and then California. I had expected Massachusetts to be the most sustainable but certainly did not expect California to be
the least sustainable. Similarly, there were some surprises for each state. Massachusetts, I
learned, has terrible economic sustainability. Without subsidies and other side sources of income, the farms on net lose money in the state. Likewise, while the state does not have a
large percentage of land irrigated, the land that does irrigate uses more water per acre than
any other state. North Dakota farming is incredibly mechanized which allows farmers to profit
even though they only sell $400 of produce an acre; they can work the land incredibly cheaply. However, the amount of mechanization means they employ tremendous mono-cropping,
which comes with a plethora of environmental problems. California, I learned, has terrible
water sustainability: not only is most of the farmland irrigated, they also use a lot of water
per acre, and the water sourcing is very unsustainable/unstable. They also use more fertilizer
and pesticides than any of the other states.

In an era of continued population growth and climate change, the generally unsustainable
agricultural practices of the 20th century are being put under tremendous pressure. This
project aims to look at major factors that determine agricultural sustainability and examine how sustainable is the agriculture in multiple US states via the application of a sustainability index.
These four states were selected due to their economic, geographical, and known environmental factor differences. The hope was that there would be variation in how sustainable each state was, or at least differences in the reasons why each state’s agriculture
is or is not sustainable. The spatial unit of this project is thus the state.
Most of the data collection for this project was completed by referencing USDA Census of Agriculture, USDA ERS, BEA, EPA, and USGS Data by state or looking at publications
from those sources. The steps of normalization to a 1-8 scale and the general breakdown
of environmental and economic weightings was modeled on the sustainability index by
Graymore et al. (2009).

In terms of overall sustainability, all of the states were around the middle of the 1-8 scale.
None of them were that sustainable, but that means they could all improve. Interestingly a
research question I didn’t mean to ask was answered: in which areas are these states sustainable and where must they improve? These results show both of those areas, but more importantly for future efforts, the results show what each state can focus on, research, and improve. From my reading that list is California: water usage, Mass: economic sustainability,
North Dakota: breaking the stranglehold of mono-cropping, Georgia: a little bit of everything.

Limitations & Error
On occasion, data sets differed. Likewise, the years from all of the data sets are not the
same. Thus conditions could have changed or could be inconsistent, skewing the results.
My model is also finite in the amount of factors it can incorporate; I could not include
every factor that contributes to sustainability. I also had to visually score two factors from
maps, which could introduce error. Last, there is no perfect normalization to 1-8 values or
perfect weighting of factors, as what is most sustainable depends on the stakeholder.
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