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Goal of this Study 
Soybean is one of the most efficient 
producers of protein, used to nourish 
both humans and animals. Research 
suggests soybeans have traditionally 
been developed to optimize yields at 
the sacrifice of protein levels (USDA). 
To concentrate protein derived from 
soy and other crops, the plant-based 
meat industry has relied on energy- and 
water-intensive processing to derive a 
useable ingredient, such as soy protein 
concentrate (SPC). In addition to its  
energy and water footprint, SPC pro-
duction’s global capacity growth 
is limited by the time and CAPEX  
required to build additional process-
ing facilities. Benson Hill estimates 
meeting demand for SPC will require  
significant expansion in capacity in the 
form of steel/processing facilities. 

To support the sustainable growth 
of plant-based foods, Benson Hill  
developed an Ultra-High Protein (UHP) 
seed that has the genetic potential 
to create 20% higher protein expres-
sion than conventional seeds. When 
these UHP soybeans are crushed, the  
resulting ingredient – usually a pre-
cursor to SPC – achieves comparable 
protein levels to SPC. This ingredient 
is the basis of the TruVail soy protein 
ingredient portfolio. The elimination of 
the water- and energy-intensive con-
centration step when processing this 
ingredient leads to sustainability ben-
efits. The goal of this study is to for-
mally assess the sustainability impact 
of TruVail versus the industry standard 
of SPC using the life cycle assessment 
(LCA) methodology. 

Methodology
In order to most meaningfully com-
pare TruVail to existing products a 
preliminary LCA was conducted.  
It compared TruVail to SPC made  
from US-grown soybeans, destined 
for the US market. This is the most  
relevant benchmark for US plant-based 
food companies. The study focused on  
important environmental impact  
indicators for food production: carbon 
footprint and water use.

The LCA covers farm inputs, farm 
production and processing to a fin-
ished ingredient with an econom-
ic allocation. The results are further 
normalized by protein content, since 
this is the primary use for SPC or Tru-
Vail. At the cultivation stage, the LCA 
uses background data  for non-GMO 
soy using a yield adjustment (de-
crease) for Benson Hill UHP soybeans.  

Processing steps use background data 
for solvent-extracted soybean meal 
and SPC, with an assumption made 
that TruVail removes a processing step 
which traditionally is employed to  
convert soybean meal to SPC.  
The composition of UHP soybeans 
and TruVail meal reflects the average  
composition of three years of non- 
commercial field testing and is used 
for protein content of the meal and 
economic allocation of oil co-products. 
As Benson Hill continues to leverage 
sophisticated agronomic and pro-
cessing data collection through the 
closed loop supply chain strategy, de-
fault data will be replaced with actual  
production data.

Results
TruVail has the potential to lend a 
significantly better carbon and water 
profile than SPC. On a per kg protein 
basis, the carbon footprint of TruVail 
was 50% lower. Similarly, water use 
decreased by 68% per kg product. 
Conclusion 
TruVail from Benson Hill has the poten-
tial to reduce processing steps when 
compared to the conventional SPC 
value chain. This reduction is made 
possible because of the higher pro-
tein content that is grown in the field, 
which eliminates the need for further 
concentration during processing. The 
removal of this processing step creates 
a reduction of carbon emissions and 
water use.

There are further areas of opportunity 
to be explored such as continued re-
finement of processing inputs as well 
as addressing agronomic management 
practices on the farm  which have the 
potential to both improve protein ex-
pression and environmental conserva-
tion.

 
 

We will update this LCA on an  
ongoing basis as more agronomic and 
processing data is collected from the 
value chain.

Metric, per kg protein  Unit  TruVail US-Sourced SPC    
  (US Market) (US Market) Difference 
Carbon Footprint  kg CO2 e 1.18  2.36  -50% 
Water Consumption  liters  0.62  1.97  -68% 

At Benson Hill, we set the pace of innovation in food. It’s how we deliver 
on our promise to enable more nourishing, sustainable food. Our CropOS® 
food innovation engine combines data science, machine learning, biology and 
genetics. The result is better varietals; high in protein and with consumer-friendly 
nutrition and flavor profiles. CropOS takes the guesswork out of breeding so we 
can get sustainable protein ingredients to market faster and keep on setting the 
pace of innovation in food. 

www.TruvailProtein.com

Find out more about TruVail, request samples and  
get in touch with us at TruvailProtein.com or  
sales@truvailprotein.com
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