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In this literature review, we analyze:
Bioethanol production and water quality in  the United States especially 

Nebraska.
Essential figures and data, including the scope of the issue or problem 

identified.
Potential impacts on the water quality issues caused by water 

consumption and water waste discharge. 

Introduction 

Background 

•Dominant feedstock is corn. Others include sorghum, cellulosic biomass, 
water, sugars, alcohol, and tobacco.
•According to the Nebraska Corn Board (2019),  they use about seven 
hundred million bushels of corn annually.

Bioethanol production in Nebraska Vs other states

The weighted average WF of maize-ethanol in the US is
1220 litre/litre. 

Bioethanol production and water quality in USA 
and Nebraska  

Comparison between USA bioethanol production 
and Brazil 

Today, Brazil is the second largest producer of bioethanol in the world. 
Before 2006, Brazil was the first major bioethanol producer in the world, 
but USA surpassed it. The feedstock that is commonly used in Brazil is 
sugar cane.
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Implications of bioethanol production on water quality in Nebraska

Fig.1 Major  bioethanol 
producers in the world

• Ethanol is a non-toxic source of energy hence reducing GHG by 46%.

• 43% GHGs on average are reduced by using corn ethanol.

• 38 million metric  gallons of road GHG was reduced by 13.3 billion gallons 
of ethanol produced. 

• Bioethanol  plants in Nebraska

Biofuel as Carbon Neutral scheme

A. Total production of corn bushels in 2016-
2017 in a million bushels of major corn 
produces Vs global production in % share.
B. Application of corn in the USA in different 
sectors

Largest plant "Archer Daniels 
Midland Co." In Columbus. 
313M gallons/year.

• Nebraska 2296M gallons/year, 
Illinois 1867M 
gallons/year(Renewable Fuels 
Association (2021)

 In this figure, University of Nebraska  indicates that decline in ethanol 
production in USA as well as Nebraska is due to the reduction of  energy 
production worldwide. There has been 58% reduction in profit margins in 
the industry plus 81% reduction in returns over variable costs. 

Figure 1: Ethanol Production in Nebraska from 2010-2019
University of Nebraska. (2020). The Impact of the Covid-19 Crisis on Nebraska’s 
Ethanol

Figure  3 .  Net  Returns  for  Ethanol  January  2013 to  December  2017

Measures taken
• Reducing environmental protection is the key to scale up
• Ethanol production in Nebraska requires expenditure of land and water 

resources.
• Increasing land for corn production and water resources.

Figure 4: Green and Blue 
Water Footprint in 
Bioethanol Production in the 
Different States (Source: 
Mekonnen et al., 2018) y 
2013 to December 2017

• Blue water(water used in 
irrigation from 
evapotranspiration )

• Green water(rainwater 
consumed through crop 
evapotranspiration during 
growth stage)

• Cropping systems and 
farming practices affect 
sediment loading in 
watershed 

• Minimal tillage reduce 
sediment loading .

• Watershed loading and 
nutrient eroding are 
affected by the slope, soil 
type, fertilizer input rate 
and farming practices. (M. 
Wu, 2014)

 The total consumptive WF of bioethanol from Brazil’s sugarcane is 1.4 times 
larger than that of bioethanol from Nebraska’s corn.

 Fertilizers and pesticides are mostly used in agriculture practices. The 
latter if not applied in right amounts wash into water bodies and affect 
water quality. For instance, excess nitrogen in Mississippi River causing a 
dead zone in the Gulf of Mexico. This affects water quality. Water 
Implications of Biofuels Production in the United States. (2007).

• Supporting areas with smaller energy and water footprints 
• Mitigating the energy and water environmental impact rather than cutting 
back on production levels.
•Mekonnen et al. (2018) add that since most of the total water footprint of 
bioethanol production in Nebraska and the US occurs at the agricultural stage, 
policies should target this stage to minimize the industry’s impact on the water 
systems of corn growing areas for biofuel production.
•Conservation tillage 
•To ensure that technical assistance in water quality while growing feedstocks. 
Manochioa, Andradea, Rodrigueza, and Moraes (2017) suggest that there 
should be measures to promote the diffusion of technologies for early 
adoption and implementation.
• Currently, there are measures to transition from first-generation (1G) 
biofuels to second-generation (2G) ones. First-generation biofuels are those 
feedstocks obtained from food crops while second-generation ones include 
industrial waste, residue streams, non-food crops, and lignocellulosic 
feedstocks (Susmozas et al., 2020). Susmozas et al. (2020) propose that a 
transition from 1G to 2G feedstocks is an urgent concern for sustainability in 
the biofuel industry since it could lead to better water and natural resources 
management.

References

Zhenghong Tang, Ph.D., Professor, https://www.unl.edu/ztang2
Community and Regional Planning Program
University of Nebraska-Lincoln Lincoln
Phone: (402)-472-9281
Fax: (402)-472-3806
Email: ztang2@unl.edu

Brooks, K. R., Meyer, T., Walters, C., & Thompson, E. C. (2019). Economic Impacts of the 
Chitra, K., & Priya, B. S. (2020). Agricultural Pollution. A Primer on Earth Pollution: Pollution Types and Disposal, 46.
Devkota, R., Pant, L. P., Gartaula, H. N., Patel, K., Gauchan, D., Hambly-Odame, H., ... & Raizada, M. N. (2020). Responsible agricultural mechanization innovation for the 

sustainable development of Nepal’s hillside farming system. Sustainability, 12(1), 374.
from an assessment combining economic and biophysical models. PloS one, 13(9), e0204298.
Hoekstra, A. Y. (2019). 2019 Nebraska Water Productivity Report. 
Manochio, C., Andrade, B. R., Rodriguez, R. P., & Moraes, B. S. (2017). Ethanol from biomass:A comparative overview. Renewable and Sustainable Energy Reviews, 80, 743-

755.
Mekonnen, M. M., Romanelli, T. L., Ray, C., Hoekstra, A. Y., Liska, A. J., & Neale, C. M.(2018). Water, energy, and carbon footprints of bioethanol from the US and Brazil. 

Environmental science & technology, 52(24), 14508-14518.
Moreno, A. D. (2020). Process Strategies for the Transition of 1G to Advanced Bioethanol Production. Processes, 8(10), 1310.
Nebraska Corn Board. (2019). Biofuels
Renewable Fuels Association. (2021). Essential Energy: 2021 Ethanol Industry Outlook. 
Reuters.(2020). Archer-Daniels-Midland CoADM.A https://www.reuters.com/companies/ADM.A
Sangomla, A. (2020). Nitrous oxide human emissions increased 30% in 36 yrs: Report. 
Sinha, A., & Sengupta, T. (2019). Impact of energy mix on nitrous oxide emissions: an environmental Kuznets curve approach for APEC countries. Environmental Science and 

Pollution Research, 26(3), 2613-2622.
Susmozas, A., Martín-Sampedro, R., Ibarra, D., Eugenio, M. E., Iglesias, R., Manzanares, P., & 
Teter, J., Yeh, S., Khanna, M., & Berndes, G. (2018). Water impacts of US biofuels.
University of Nebraska. (2020). The Impact of the Covid-19 Crisis on Nebraska’s Ethanol Nebraska Ethanol and Ethanol Co-products Industry, 2015-2017. University of 

Nebraska--Lincoln.
USDA Foreign Agricultural Service. (2019). Brazil Biofuels Annual 2019. 
Voegele, E. (2020). Nebraska lawmakers consider action to promote biofuels industry. 

https://www.unl.edu/ztang2/
mailto:ztang2@unl.edu
https://www.reuters.com/companies/ADM.A

	Slide Number 1

