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Trends in
the Beef
Cattle
Industry 

More than 105,000 cow-calf farms
have been lost since 1997.

CONSOLIDATION

An increase of 10% in ownership
retention since 2008.

RETAINED OWNERSHIP

12% increase in use of backgrounding
prior to marketing for cow-calf
producers.

INCREASED BACKGROUNDING
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86% of feedlot production is located
in the plains region.

FEEDLOT MIGRATION

USDA - ERS, 2017
Nehring, Peel, & Nulph 2009



NUMBER OF U.S. COW-CALF FARMS BY HERD SIZE

US Cow-Calf
Industry
Average herd size is 43.

USDA - ERS



1974

40.3 head

Herd Size Over Time

1997

40.5 head

2018

43.5 head
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An 8% increase in herd size over 44 years.

USDA - ERS



Returns to Management & Profitability

Kansas Farm Management Association 2017
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been so variable over time,
but herd size is not
changing, what might be
causing certain producers
to be more efficient?
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Objective

Identify characteristics of production

(selling feeders vs selling calves) that

might affect efficiency.

Determine if herd size affects efficiency. 

Estimate production efficiencies for

Kansas Cow-Calf producers. 



Method & Data

KANSAS  FARM  MANAGEMENT  ASSOCIATION

173 producers supplied data in 2018. 

DATA  ENVELOPMENT  ANALYSIS

Non-Parametric approach to estimating efficiencies.

Does not require estimating a production function.



 Data - KFMA



Method: Data
Envelopment Analysis

This approach defines a non-parametric frontier and measures

the efficiency of each unit relative to that frontier.

DEA uses linear programming to construct a frontier that

envelops all observations and computes the relative Technical

Efficiency of each farm included in the sample.

We use an output orientation with one output (Gross Income)

and 6 Inputs.

We have two production systems in the data set: those that

background and those that do not.



Method: Data
Envelopment Analysis

Technical efficiency:  the ability of a firm to either produce

the highest level of output with a set input bundle and

technology or to produce the current level of output with

the lowest level of inputs

Allocative efficiency:  evaluates if a firm is using the

optimal bundle of inputs

Scale efficiency:  compares a firm's current operational size

with what is most efficient in terms of minimizing average

cost



HERD SIZE

LABOR

FEED & PASTURE EXPENSE

FARM UTILITIES & FUEL

VETERINARY EXPENSE

MISCELLANEOUS EXPENSES 

Inputs Outputs
FARM INCOME

 



.712
SELLING CALVES

.754
SELLING FEEDERS

Technical Efficiency

39 DMU'S WERE TECHNICALLY EFFICIENT (23%)



Technical Efficiency



Scale Efficiency

.878
SELLING CALVES

.867
SELLING FEEDERS

1 DMU WAS SCALE EFFICIENT 



.700
SELLING CALVES

.710
SELLING FEEDERS

Allocative Efficiency

4 DMU'S WERE ALLOCATIVELY EFFICIENT (2%)



PRODUCTION ELASTICITY ESTIMATES



PRODUCERS THAT SELL
CALVES ARE LESS
TECHNICALLY EFFICIENT
THAN PRODUCERS SELLING
FEEDERS

Results & Discussion
Summary

OFF-FARM INCOME
INCREASES INEFFICIENCY
FOR PRODUCERS SELLING
CALVES 

INCREASING HERD SIZE
DECREASED INEFFICIENCY



PRODUCER CHARACTERISTICS

Identify other characteristics that may
influence efficiencies (age, rented vs
owned land, farm diversification).

PRODUCTION TECHNOLOGIES

Identify specific "technologies" that
impact efficiencies (rotational grazing,
AI, animal health).

UTILIZE ARMS DATA 

Use DEA analysis on ARMS data to
determine regional differences in
production efficiency

Future Research
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