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Abstract
China, the United States, and Central and South America account for the vast majority (about 90%) of the global
consumption of nonprotein nitrogen (NPN) in animal feeds. Although there are many regions with large cattle
populations, most of these other regions consume very small quantities of NPN, particularly Mexico and the Middle East
and Africa.

NPN is a term used in animal nutrition that refers collectively to components such as urea, biuret, and ammonium
bicarbonate, which are not proteins, but can be converted to proteins by microbes in the ruminant stomach.  

The exponential growth of the fuel ethanol industry in the United States resulted in a flooded supply of distiller’s dried
grains and solubles (DDGS) as a coproduct. The majority of DDGS went to the cattle industry as a cheaper feed
supplement option to energy and protein, reducing demand for NPN, which is also a source of crude protein supplement
for ruminant animals. However, because corn oil has been qualified as a biodiesel feedstock since 2013, more ethanol
plants have installed facilities to extract corn oil from distiller’s grains, but corn DDGS has a reduced nutritional value.
Feed supplement suppliers have been increasing the NPN content since then. The US cattle population is likely to remain
stable at current levels, which will also support NPN demand. 

The following pie chart shows world consumption of nonprotein nitrogen:
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Beef and dairy cattle are the primary consumers of NPN. Beef cattle accounted for 80% and dairy cattle for 20% of urea
consumption; calves do not consume urea. Urea is mixed in total mixed rations (TMR) for feedlot and dairy cattle. Urea is
also used in forage programs where cattle are on pasture, but also fed liquid feed, cubes, or blocks that contain around 30%
protein, nearly half from urea. Most of the growth in cattle population has occurred in Central and South America over the
past 10 years, which has supported NPN demand in the region.

World consumption of DDGS has been growing and is responsible for declining NPN consumption in the last decade. The
United States is the largest producer of corn DDGS, but it is also produced in Canada and China. Corn is the primary DDGS
in the United States, but in Canada, wheat DDGS is also produced. In China, most of the DDGS sold in the market comes
from the production of bioethanol produced from corn. DDGS coproduced from other feedstocks like cassava, sweet
potato, and sweet sorghum bioethanol production is low in protein and is not a desirable livestock feed. The extent of the
impact of higher DDGS production and consumption on the NPN market varies around the world, depending on the
DDGS feedstock as well as the animal rations market. 

In China, NPN consumption in the feed market has matured as growth normalizes. Demand will be driven primarily by
the mild growth of Chinese cattle populations over the next few years. Although China also produces DDGS as a
coproduct of the corn ethanol industry, DDGS use in the animal feed market is mainly in the duck and aquaculture
subsectors. 

In the United States, growth in the consumption of NPN in the feed market has resumed since 2013, after bottoming out
from a continuous decline that began a decade ago. 

Globally, NPN feed and fertilizer prices decreased in the past few years because of lower energy prices and an oversupply in
the fertilizer market. NPN feed prices stabilized during 2016–17 before a mild recovery in 2018. NPN pricing remains
competitive against natural protein sources such as corn, soybean, and cottonseed.

Overall, cattle population and animal nutrition formulation (i.e., DDGS for its NPN substitution effect, or per-cattle feed
consumption) are the major factors determining NPN consumption.

IHS Markit | Animal Feeds: Nonprotein Nitrogen (NPN) Supplements



30 April 20193Confidential. © 2019 IHS Markit®. All rights reserved.

Contents
Executive summary 5
Summary 7
Introduction 10
Supply and demand by region 13
United States 13

Producing companies 13–
Consumption 15–

Consumption by product 17–
Urea 19–
Distiller’s dried grains with solubles (DDGS) 23–
Liquid ammonium polyphosphate 27–
Ammonium sulfate 29–
Solid ammonium phosphates 30–
Ammonia 31–
Ammonium lignosulfonate 32–
Biuret 34–

Consumption by product form and feeding method 34–
Price 35–
Trade 37–

Canada 37
Mexico 41
Central and South America 41
Western Europe 43

Producing companies 43–
Consumption 45–

Urea 46–
Ammonium phosphate 51–
Ammonia 51–
Other nonprotein nitrogen (NPN) supplements 51–

Price 51–
Trade 53–

Central and Eastern Europe 53
Producing companies 53–
Consumption 53–

Middle East and Africa 54
Asia 55

China 56–
Consumption 56–

Urea 57–
Urea phosphate 59–

IHS Markit | Animal Feeds: Nonprotein Nitrogen (NPN) Supplements



30 April 20194Confidential. © 2019 IHS Markit®. All rights reserved.

Distiller’s dried grains with solubles (DDGS) 60–
Price 61–

India 61–
Producing companies 61–
Consumption 63–
Indian livestock population 64–

Japan 65–
Producing companies 65–
Consumption 65–

Urea 66–
Rice straw and rice 67–
Distiller’s dried grains and solubles 68–

Other Asia and Oceania 69–
Producing companies 69–
Salient statistics 71–
Consumption 71–

Bangladesh 72–
Indonesia 72–
Malaysia 72–
Pakistan 73–
Philippines, Thailand, and Taiwan 73–
South Korea 73–
Vietnam 73–
Oceania 74–
Total cattle population 74–

Trade 74–
Additional resources 76
Revisions 77

IHS Markit | Animal Feeds: Nonprotein Nitrogen (NPN) Supplements



IHS Markit Customer Care
CustomerCare@ihsmarkit.com
Americas: +1 800 IHS CARE (+1 800 447 2273)
Europe, Middle East, and Africa: +44 (0) 1344 328 300
Asia and the Pacific Rim: +604 291 3600

Disclaimer
The information contained in this report is confidential. Any unauthorized use, disclosure, reproduction, or dissemination, in full or in part, in any media or by any
means, without the prior written permission of IHS Markit or any of its affiliates (“IHS Markit”) is strictly prohibited. IHS Markit owns all IHS Markit logos and trade
names contained in this report that are subject to license. Opinions, statements, estimates, and projections in this report (including other media) are solely those of
the individual author(s) at the time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s) has any obligation to up-
date this report in the event that any content, opinion, statement, estimate, or projection (collectively, “information”) changes or subsequently becomes inaccurate.
IHS Markit makes no warranty, expressed or implied, as to the accuracy, completeness, or timeliness of any information in this report, and shall not in any way be li-
able to any recipient for any inaccuracies or omissions. Without limiting the foregoing, IHS Markit shall have no liability whatsoever to any recipient, whether in con-
tract, in tort (including negligence), under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in
connection with any information provided, or any course of action determined, by it or any third party, whether or not based on any information provided. The inclu-
sion of a link to an external website by IHS Markit should not be understood to be an endorsement of that website or the site’s owners (or their products/services). IHS
Markit is not responsible for either the content or output of external websites. Copyright © 2019, IHS Markit®. All rights reserved and all intellectual property rights are
retained by IHS Markit.


