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ABSTRACT


Twenty-six pasture-finished beef producers were surveyed with locations in Pennsylvania, New York and Maryland.  Surveys were personal interviews and most were done on the farm site. The surveys were conducted to examine production and marketing economics and determine productivity and profitability.  The farms varied in size from 4.05 ha to 81.2 ha (mean = 20.0 ha ± 19.8 ha) for pasture-finished cattle.  Production ranged from two grazing animals intended for harvest, to those with 75 cattle harvested (25.1±17.5 head). Most producers reported that cattle sales represented 10 to 25% of the total farm and non-farm income (42.3%± 8.4%).  Cattle predominately grazed grass/legume combinations on 23 of 26 farms.  The predominant breed was Angus (29% of farms). Most producers are not using vaccines (48 %) and mean health cost per animal was $11.22 ± $8.22, primarily from dewormers.  The mean age of cattle at harvest was 20.7 mo ± 4.5 mo with a minimum of 14 mo and a maximum of 27 mo, and a mean final live weight of 498 kg ± 91.5 kg. Fifty-five percent of the product was sold as frozen retail cuts at an average price of $10.91/kg. Average cost per steer was $2066.32 ± $1251.54, and net returns were -$198.62 per steer with significant variation (±$1596.90).

Correlations of net returns, net returns to land and labor, and gross income with equipment cost, purchased feed cost, land cost, and cost per steer indicated land, equipment, and wintering costs had the greatest influence on net returns. 
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INTRODUCTION


There are very few unbiased studies to determine economic and production information for pasture-finished beef producers.  Although observational data can be very beneficial, there have not been many controlled studies conducted to develop production and economic benchmarks for pasture-finished beef producers.  These data are necessary to make effective production and marketing decisions.  Therefore, the objective of this study was to examine the production and economic activities of pasture-finished beef production among 26 farms in the Northeast region. 

MATERIALS AND METHODS
Twenty-six grass-fed beef producers were surveyed across Pennsylvania, New York and Maryland.  The surveys consisted of 13 sections, which functioned to obtain descriptive information regarding the size of the farm, the pasture and forage resources, the maintenance of the farm, the number of cattle, the cattle breed, cattle harvest, processing, marketing, reasons they are producing grass-fed beef, and problems they encounter while producing grass-fed beef. The survey was used to calculate information on annual per animal costs regarding pasture and forage maintenance, facilities (including fencing), equipment, health, purchased feeds, wintering programs, pricing for products, and advertising.  


In all cases, annual costs were calculated on a per-animal harvested and marketed basis. Land values were highly variable, and they represented a significant portion of the cost of production. The annualized land cost per harvested animal was calculated using the owner-estimated asset value of the land with a 5% opportunity cost (alternative value of principle). Land cost per animal/yr = [(((Estimated land value/(total ha)*grazed ha))*(0.05))/(# grazed animals intended for harvest))].


The establishment cost for each of the forages, except native grasses (no establishment cost), were calculated using custom rates as described in Pike (2007) for pastures used in the grass-fed enterprise.  In general $32.39/ha for tillage, $244.32/ha for seed, and $65.21/ha for fertilizer at establishment was used. Stand life for perennial grasses was arbitrarily estimated at 20 yr, and legumes were estimated at 5 yr to estimate an annual cost of forage.  Annual manure spreading (Pike, 2007) and commercial fertilizer application at prevailing costs were added to prorated establishment costs to produce an annual cost of pasture forage.

The cost of pasture mowing per animal was calculated using $43.26/ha (Pike, 2007). Pasture mowing may have been as a part of pasture management, including underutilized pastures. Fencing costs were calculated using the producer’s initial cost with an arbitrary life of 20 yr. Adjustments were made in fencing costs to assign the appropriate cost to grass-fed cattle intended for harvest if other cattle were present on the farm.

The annual cost of equipment was estimated using the producer’s estimated cost,

a 5% salvage value, the percentage of the equipment use allocated to grass-fed beef production, and an arbitrary life of the equipment (10 yr or 20 yr depending on the age of the equipment). This estimation lacks precision due to unknown age of some equipment, years of service, and true salvage value, while initial cost and the percentage of allocation to the grass-fed enterprise was more accurate.


Animal cost at turnout was a constant value of $2.26/kg based on producer-estimated incoming live weight. Only one farm did not raise all of the cattle in the grass-fed enterprise.

Purchased feed cost was calculated by adding together the cost for minerals, grain by-products, grain, and food by-products (if purchased). Additionally, hay and balage produced or purchased was considered a purchased feed. The percentage of purchased feed allocated to the grass-fed enterprise when other cattle were consuming the feeds on the farm was estimated using average animal live weight, except minerals were allocated at the same rate (0.11 kg/head/day). 

In most cases cattle were wintered on dry hay and balage in mixed groups of grass-fed cattle intended for harvest and cow-calf units. The wintering costs for hay and balage were calculated by adding together the producer’s estimated value of the hay and balage and using actual and estimated animal weights as functions of relative intake. The weight used for cattle intended for harvest was the average of turnout and harvest weight, and cow weight (if present) was set at 454 kg: Total hay and balage costs = (((Hay or balage cost)/(total number of cattle on farm consuming hay or balage)) X ((average weight of grass-fed cattle X number intended for harvest))/ (average weight of grass-fed cattle X number of cattle intended for harvest ) + (total number of cow-calf units X 454 kg).

All other costs (advertising, transportation, etc.) were derived from producer responses and prorated over the number of cattle harvested and sold. The cost per animal harvested and sold was derived by summing over all costs included in the survey responses.

The gross income for cattle intended for harvest was calculated using the average live weight at harvest, and summing over the percentage sold (kg) on live weight and average price, percentage sold (kg) on hot carcass weight (HCW; constant dressing percentage of 60% of live weight) and average price, percentage sold (kg) as individual retail cuts (using a constant value of 40% of the live weight) and average price, and percentage sold (kg) as a package of cuts (40% of live weight) and average price.  


The survey also contained responses for major production and marketing problems, age and education of producers, animal selection traits, processing methods, pricing, labeling, and lifestyle choices.
RESULTS AND DISCUSSION
For nearly all data, the variation in values was very high.  No designation was made for farm size or the number of cattle produced by respondents. The farms that were surveyed varied in size from 4.05 ha to 81.2 ha (mean = 20.0 ha ± 19.8 ha; Table 1.) of grazing for pasture-finished cattle.  Production ranged from two grazing animals intended for harvest, to 75 cattle harvested (mean= 25.1±17.5 head; Table 1).  Most of the producers reported that total farm cattle sales were from pasture-finished beef (86.6 %), and cattle sales represented 10 to 25% of the total farm and non-farm income (42.3% of farms).  

Twenty-three of 26 producers reported that their cattle grazed forages with grass/legume combinations , and this represented 82% of all pastures.  The majority of the grazed pastures are perennial plants, but 35% of producers used annual plants for grazing.  The study by Comerford et al (2005) indicated grazing annual plants for beef production may not be profitable. Most of the harvested forage was dry hay (48.3% ±18.4%).  Sixty percent of the dry hay was stored in a barn.  Most producers from this survey used rotational grazing (78.6 % of producers), and 29% used portable subdivision fencing. Most grazing paddocks had permanent fencing. Producers tended to rotate the cattle through the paddocks more quickly at certain times (0.5 to 3 d), and the frequency of rotations was usually every 7 d, but was variable depending on the season, the animal, and the forage quality.  In general producers may benefit from more portable fencing to rotate the paddocks more often to increase stocking rate and maintain forage quality (Gerrish, 2007).  Most of the producers have permanent water sources (63%), which can be contributing to longer rotation patterns and permanent paddock fencing.

The mean number of cattle intended for harvest that were raised on the farm was 25.1±17.5 head for the farms surveyed (Table 1).  The predominant breed of cattle was Angus (29% of farms) and the other breeds used were very variable and included Hereford, Limousin, Devon, and Red Angus. The most important selection criteria for cattle were breed and frame size as noted by 24 of 26 respondents (Table 1).   While Laborde et al (2001), Cross et al (1994), and Mills et al (1992) have shown little or no differences among breeds of cattle fed and managed similarly with high grain diets for meat palatability, there are no studies to indicate breed will influence profitability or product acceptability in pasture-finished cattle. Cattle marketings in the survey were based on visual fat thickness by 82% of the respondents.  Steinberg (2008) has shown frame score (3 through 6) and fat thickness (0.25 cm to 1.0 cm) are not important features of consumer acceptability of grass-finished cattle marketed at 17 mo of age. The significant growth of beef products labeled as Angus (Suther, 2003) may have contributed in part to the use of breeds are a selection tool, but the use of breed or visual fat thickness to relate to product value or acceptability has not been demonstrated in pasture-finished cattle.
 Many producers were not using preventative vaccines (48% of producers), and no respondents reported any major health problems.  Ten producers reported minor problems with bloat, pink-eye, footrot, and scours.  The mean annual health cost per grazed animal was $11.22, which was primarily the cost of dewormers.  
The average length of grazing for the finishing phase was relatively long (283 d ± 110.9 d; Table 1).  This result is a source for improvement in the enterprise since it implies wintering most cattle a second time prior to harvest. As shown in Table 2, purchased feed costs (including the cost of hay and balage for winter feed) has a significant impact on reducing net returns. The mean cost of non-grazed forage was $206.30 ± $131.10 (Table 1), and was variable due to the length of the grazing season for each farm. Improvement in animal genetics and growth rate, forage quality and intake, and maintenance of animal health could reduce wintering costs and improve net returns.  The mean weight at harvest was 498 kg ± 91.5 kg (Table 1).  This coupled with the expected finishing period of grazing and forage intake implies an estimated average daily gain less than 0.9 kg/d. Gerrish (2007) reported gains should be at least 0.9 kg/d for pasture-finished cattle if forage quality and availability is maintained, and Comerford et al (2005) showed pastures in Pennsylvania measured over 3 yr could maintain animal gains of 1.0 kg/d. The mean age at harvest was 20.7 mo ± 4.5 mo (Table 1).  Results from Steinberg (2008) showed pasture-finished cattle harvested at about 17 mo of age can produce acceptable carcasses and meat products for many consumers.
All the producers used whole carcass aging (average of 15.8 d ± 6.2 d; Table 1) with the exception of one producer who used wet-aging in vacuum packaging.  Most of the producers sold frozen retail cuts only (63 % of producers), and used vacuum packaging for the product (57 % of producers). Eighty percent were direct sales to customers. Determination of pricing was described as production cost, what the market can bear, local competitors, retail prices, and available niche markets. Seventy-seven percent of producers sold all or part of their cattle as sides or carcass quarters at an average price of $4.95/kg ± $1.36/kg (Table 1).  Using a constant dressing percentage of 60%, breakeven returns for carcass price was $4.88/kg. Sixty-five percent of the farms sold part or all of their cattle as individual cuts at an average price of $10.91/kg ± $2.75/kg (Table 1). Respondents indicated the most effective advertising was by word of mouth, and web sites, printed flyers, and newspaper advertisements were moderately successful.  Labeling on products was extremely variable with 25% of farms using a farm label and 54% of farms using no label at all. Few respondents had a certified organic label because the procedure is “tedious and expensive”.  Harvest endpoint was determined by visual fat thickness for 30.8% of farms, with animal weight, availability of processors, animal age, and calendar date representing other endpoints.  The report from Steinberg (2008) has indicated fat thickness in young pasture-finished cattle may not be an indicator of consumer acceptability, so factors more closely related to profitability should be considered as endpoints.
The average age of producers was 47.9 yr ± 11.8 yr, were male (73%), had been in the business for 7 yr, and 54% had professional or graduate school training.  The reasons for producing grass-fed beef are shown in Table 3. Human health, animal welfare, and environmental concerns were the highest-rated reasons for engaging in a pasture-finished beef enterprise. Profitability ranked 5th of the 10 possible responses. This result may have implications for future expansion of the enterprise. The most important production problems encountered are shown in Table 3. Product consistency and the time commitment for marketing were the highest –rated problems encountered. 

  Total cost of production was $2066.32 ± $1251.54 per harvested animal (Table 1).  When the cost of land is removed, the total cost of production per harvested animal was $1458.53 ± $1027.57. A major influence of cost in grain-fed cattle is the price of feed grains, while a major influence on the cost of pasture-finished cattle is land.  An effective cost comparison must include land cost. The cost of land as a part of total cost of production was $660.64 ± $556.02.  The variability in land value can be attributed to farm location in many cases, and the average value of land in Pennsylvania is $13,000/ha, $5928/ha in NY, and $20,000/ha in Maryland (USDA-NASS, 2007). Gross income was $1,867.63 ± $1038.41 per marketed animal (Table 1), and net returns were -$198.69 ± $1596.90, while returns per ha of land were $41.95 ± $209.96 (Table 1).  The large variability in economic returns can be an opportunity to examine land costs and production costs that can contribute to profitability in the pasture-finished beef enterprise because fully one-third of the farms were profitable with all costs considered. Comparisons in Table 2 indicate that lower land cost (or higher production per unit of land) and reduced equipment costs were important features of profitability when all costs are considered, and equipment costs ($160.67 ± $182.27 per harvested animal; Table 1) can be moderated to increase returns per hectare.  Few producers were more profitable based on sale value of their product (r2 = -0.58 for gross income and net returns per animal; Table 2), indicating mediation of cost may be more effective than increased price of the product.
IMPLICATIONS

The most important features of profitability in pasture-finished beef production appear to be reducing land cost, optimizing production per unit of land, minimizing equipment costs, providing consistent, quality forage, and feeding healthy cattle with the potential to grow.  The reduction in cost of production may be more important than improving gross income to improve profitability.  Product inconsistency must be addressed pre- and post- harvest to improve market penetration.
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	Table 1.  Results of 2007 survey among 26 pasture-finished beef producers in the Northeast 

	












	Item





Mean value


STD

	

	Farm size (ha)
20.0
19.8

	No. cattle harvested (hd)
25.1
17.5

	% of total farm sales (%)
84.2
26.3

	Producer age (yr)
47.9
11.8


	Pastures and Forages:

	
  Native grasses (% of farms)
35.0

	

% of total per farm
32.0

	  Mixed grasses (% of farms)
28.0

	

% of total per farm
38.6

	  Grass/legume (% of farms)
81.0

	

% of total per farm
82.9

	  Annual grasses (% of farms)
35.0

	

% of total per farm
16.1

	  Legume only (% of farms)
4.0

	

% of total per farm
10.0

	Pasture rotation frequency (d)
3.4
2.2

	Harvest wt. of cattle (kg)
497.64
91.5

	Harvest age of cattle (mo)
20.7
4.5

	Postweaning grazing period (d)
283.2
110.9

	Harvest Endpoint (% of farms):

	  Visual fat thickness
30.8

	  Animal weight
15.9

	  Availability of a processor
15.4

	  Animal age
11.5

	  Calendar date
11.5

	Selection factors (% of farms):

	  Breed


42.3

	  Frame size
42.3

	  Carcass EPDs
11.5

	Marketing factors:

	  Carcass aging (d)
15.8
6.2

	  Farm label (% of farms)
19.2

	  No labels (% of farms)
53.8

	  USDA Process Certified label (% of farms)
23.0

	Product packaging1:

	  Individual retails cuts (% of farms)
65.4

	  

Average price ($/kg)
10.91 
2.75

	  Carcass sides or quarters (% of farms)
76.9

	  

Average price ($/kg)  
4.95
1.36

	Production costs ($/harvested animal):

	
Land
660.64
556.02

	
Fencing
17.21
27.88

	
Equipment
160.67
182.27

	
Purchased feed (non-forages)
7.49
13.03

	Non-grazed forage cost
206.30
134.10

	
Total all costs
2066.32
1251.54

	
Net returns (all costs)
-198.69
1596.90

	Net returns ($/ha)
41.95
209.96

	






	1Most farms marketed product in more than one form.


	Table 2. Significant partial correlations1 among farm income with costs associated with pasture-finished beef production.

	Effect2
Net returns ($)

Net returns to land and labor

Gross income

Equipment cost

-0.47

0.22

-0.43

0.18

0.34

0.12

Purchased feed cost 

-0.53

0.28

-0.58

0.34

0.74

0.55

Land Cost

-0.80

0.64

Cost per steer

-0.67

0.45

0.74

0.55

1 Numbers in the first row are significant partial correlation coefficients. Numbers in the second row are the correlation index. 

	2 P < 0.1.


	Table 3. Respondent participation and problems for pasture-finished beef production among 26 producers in the Northeastern US

	

	Item







Score1

STD

	

	Why do you produce pasture finished beef?

	  Lifestyle
6.9
2.3

	  Profit
6.7
2.2

	  Environmental concerns
7.3
2.7

	  Human health issues
7.5
2.3

	  Animal welfare concerns
7.3
1.9

	  Available markets
6.7
2.4

	  Labor available
3.5
2.6

	  Facilities and equipment available
5.1
2.6

	  Vegetative control of the farm
5.0
2.8

	  As part of crop rotation
3.5
3.1

	

	What are the problems for pasture-finished beef production?

	  Lifestyle change
1.8
1.8

	  Identification of new customers
4.3
2.9

	  Lack of cattle production information
2.8
1.6

	  Availability of processors
4.3
3.4

	  Animal health
2.5
2.0

	  Consistency of meat products
4.9
2.8

	  Labeling and packaging issues
3.7
2.6

	  Time for selling and promoting products
4.9
2.5

	  Availability of cattle
3.5
3.0

	  Lack of forage production information
2.3
1.9

	  Returns from customers/critical customers
2.3
2.2

	  Marketing the whole carcass
3.3
2.7

	  Identification of new markets
4.7
2.8

	  Lack of capital
3.4
2.6

	

	1Score of 1 through 9 with 1= no importance and 9= extremely important.


