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The Evolution of Beef Tenderness
The beef industry experienced nearly two decades (1970 – 1990) of shrinking demand for its product because 
beef was too fat, too inconsistent and too tough to remain competitive in the meat case. Research has estab-
lished a direct link between the eating qualities (tenderness and flavor) of beef and actual purchase behavior of 
beef consumers. In the early 1990s beef tenderness was benchmarked through the National Beef Tenderness 
Survey and since then, concerted efforts to improve beef tenderness and increase consumer demand of U.S. 
beef products have occurred. Improving beef tenderness continues to be a focus area for America’s beef  
producers with cooperative work conducted through multiple checkoff-funded programs. 

As an indication of its importance to those in all sectors of the U.S. beef industry, tenderness ranked 4th, 4th, 3rd, 
9th, and 2nd among the Top Ten Beef Quality Challenges in the National Beef Quality Audits (NBQAs) in 1991, 
1995, 2000, 2005, and 2011, respectively. In the International Beef Quality Audit— 1994-96, the Number 2 “most 
important reason that foreign meat importers purchase U.S. beef,” was “its exemplary tenderness and flavor.” 

The following timeline illustrates how the industry’s knowledge for improving beef tenderness has expanded 
through checkoff-funded research over the last twenty years. To access the publications listed in the timeline, go 
to the Product Enhancement Research section of www.beefresearch.org.



 1991  The first National Beef Tenderness Survey was conducted to determine and compare the average sensory 
panel tenderness scores and Warner-Bratzler shear force values from a representative cross-section of U.S. 
retail cuts varying in USDA quality grade and subprimal source.

 1994  A National Livestock and Meat Board subcommittee convened to create the first National Beef Instrument 
Assessment Plan (NBIAP) and identified Video Image Analysis (VIA) technologies as first in research funding 
priority, which was instrumental in the pivot from ultrasound research.

 1997  The Beef Checkoff conducted consumer research published under the title, Customer 
Satisfaction II – The Value of Tender Beef. The research assessed the value of tender 
beef and its ability to enhance overall customer satisfaction. The findings showed that 
opportunities exist through different “tender” programs and the potential to increase 
beef’s market share and improve overall customer satisfaction. 

 1999  The Carcass Merit Project collected carcass data to help build a 
database from which breeds could develop Expected Progeny Differences 
(EPD) for tenderness. The project found that tenderness has an implicit value in 
beef. 

   The National Beef Tenderness Survey revealed a 20 percent overall increase 
in tenderness compared to the initial survey in 1990.

 2002  The NBIAP II meeting determined that technology to classify carcasses based on 
tenderness must be accurate, fast, durable, reasonably priced, and have the ability  
to reflect the tenderness of the various cuts after advanced aging.

 2005   The National Beef Tenderness Survey revealed an 18 percent overall increase in 
tenderness compared to the survey in 1999.

 2006  Pre-Harvest Cattle Management Practices for Enhancing Beef Tenderness  
was published. This 24-page booklet explains how management practices of live  
cattle affect eating quality, specifically tenderness.

    The Industry Guide for Beef Aging was published and provides optimum aging times 
for product to reach “tender” classification for a variety of subprimal cuts and USDA 
quality grades.
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 2007  The Pre-Harvest Factors Affecting Beef Tenderness in Heifers was published. This  
20-page booklet highlights existing information concerning tenderness differences 
between youthful, grain-finished heifers and steers, and connects how cattle 
management and sex influence eating quality.

   The NBIAP III meeting concluded that research needs to establish a uniform 
tenderness threshold; develop new tenderness instrumentation technologies and 
compare to existing tenderness technologies; and incorporate the tenderness 
technology into existing technologies used for instrument grading that can be verified 
by a third party.

 2008  Post-Harvest Practices for Enhancing Beef Tenderness was published. This  
20-page booklet explains how practices administered to the carcass and/or  
primals and subprimals affect eating quality.

   The History of Instrument Assessment of Beef was published. This 20-page 
booklet explains how instrument assessment of beef benefits the beef 
industry and provides a historical overview of the development of this 
technology over a 30-year period. Information about opportunities that exist 
with technology to predict beef tenderness is included.

 2011  The results of the National Beef Tenderness Survey revealed that the 
overall tenderness of beef remained comparable to the tenderness results in the  
2005 survey.

  Animal Age, Physiological Maturity, and Associated Effects on Beef Tenderness 
was published. This White Paper examines and summarizes existing scientific 
information concerning production-level effects on physiological 
maturation processes in cattle and relates these effects to the occurrence 
of advanced beef carcass maturity characteristics. Relationships among 
animal age, physiological maturity, and beef tenderness also are examined.
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 2011-2012 A web-based educational tool was added 
to beefresearch.org. Four animation 
videos illustrate the processes of muscle 
contraction and relaxation, rigor mortis, 
proteolysis and myoglobin oxidation. 
These natural processes that occur in 
postmortem beef muscle are essential 
in the development of beef quality, 
tenderness, color and shelf-life. A newer 
fifth animation discusses the storage life 
of meat.

 2012 “Point/Counterpoint – Marbling or Lean Beef? – Lean Cuts or Marbling?   
Consumers want both”. Taste, safety, value, nutrition and convenience are all  
important factors to consumers when choosing an entrée for dinner.  
(Published in Beef Issues Quarterly)
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