


1901 – Professor Silas Mason “insisted that what the 
uncompromising college land needed was drainage,” but 
President Frost felt that the cost was too great and that it 
must wait until the College could manufacture its own tile. 







 A laboratory to provide students with practical 
learning experiences.

 Enterprises as models of sustainable agricultural 
production in the region.



Enterprises be models of sustainable 
agricultural production in the region.



(Source of national and county maps: Wiki Commons, Creative Commons.) (Data from 
Williams, J.A., Appalachia: A History, University of North Carolina Press, Chapel Hill, 
2002; ARC (Appalachian Regional Commission). Subregions of Appalachia. ARC. 
http://www.arc.gov/research/MapsofAppalachia. asp?MAP_ID=31. 2009.)





Percent living below poverty level
State Appalachian Non-Appalachian
North Carolina 16.9 15.9
Ohio 16.7 14.3
Kentucky 24.8 15.6
Virginia 18.1 9.9
Tennessee 17.5 16.4
West Virginia 17.5
United States 14.3

Percent of people living below the poverty level ($22,811 
for a family of two adults and two children in 2011).



1. Expansion organic crop production
2. Transition to outdoor hog production and 

grass-finishing beef cattle
3. Shift toward local marketing and sales
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				Fertilizer Use (tons)

		2006		23.28

		2007		24.9

		2008		26.9

		2009		6

		2010		7.8

		2011		4.825

		2012		5.2

		2013		2.75

		2014		4.077

		2015		0		2010-11										2011-12

						Corn		lbs		N lbs		$				Pasture- 2 tons urea

						Urea		7750		3565		2342.38				Corn- 3.2 tons urea

						Forages		lbs

						Urea		1300		598		419

						NH4NH3		600		204		153.75

						Lime		234				3627

						total fertilizer in tons				4.825











 Maximizes production for sales 
to commodity markets

 Indoor confinement
 High capital investment
 Purchased feed
 Sub-therapeutic antibiotic use



 Outdoor/pasture-based
 Lower capital costs
 Therapeutic antibiotic use
 Responds to consumer values 

other than lowest-cost food 
(animal welfare, no antibiotics)



CAFO (2005-09) Outdoor (2011-14)

N0. pigs produced / yr 455 254

Cost per pig $142 $242

Gross returns per pig $143 $298

Return to labor, land, mgt. $1.11 $55.84

Antibiotics in feed Yes No

Tail docking Yes No

Waste lagoon Yes No

Capital infrastructure High cost Low cost

Labor/time demands Lower Higher



Source: Purdue University
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farm store $ sales over yea (2

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		54,688

		Produce		11,504		22,789		19,401		22,329		29,209		27,067

		Bakery		8,283		20,611		26,734		26,836		26,240		29,548

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		64,811

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		36,043

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,469		88

		Produce		1,587		1,899		1,617		1,861		2,434		2,707		167

		Bakery		1,142		1,718		2,228		2,236		2,187		2,955		133

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,481		290

		Grocery & dairy		3,217		3,459		3,644		2,892		3,276		3,604

														5,662





farm store $ sales over yea (2

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Grocery & dairy
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Farm Store monthly

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Average Monthly Sales ($)

Farm Store Monthly Sales Averages by 
Major Department through April 30, 2019



Dining Services

		Month		Cumulative sales ($)		Monthly sales ($)

		Nov., 2013		3,396		3,396

		Dec., 2013		11,919		8,523

		Jan., 2014		26,229		14,310

		Feb., 2014		35,552		9,323

		Mar., 2014		46,732		11,180

		April, 2014		60,139		13,407

		May, 2014		74,290		14,151

		June, 2014		84,024		9,734

		July, 2014		10,144		10,144

		Aug., 2014		23,328		13,184

		Sept., 2014		37,775		14,447

		Oct., 2014		50,955		13,180

		Nov., 2014		62,326		11,371

		Dec., 2014		102,690

		Jan., 2015		115,724		13,034

		Feb., 2015		127,948		12,224

		Mar., 2015		143,350		15,402

		April, 2015		158,620		15,270

		May, 2015		180,218		21,598

		June, 2015		197,368		17,150

		July, 2015		19,771		19,771

		Aug., 2015		39,247		19,476

		Sept., 2015		56,589		17,342

		Oct., 2015		77,050		20,461

		Nov., 2015		93,654		16,604

		Dec., 2015		112,951		19,297														Year		Annual		Monthly ave.		Number of months

		Jan., 2016		128,054		15,103														2014		84,024.00		$   11,590		7.25						11590

		Feb., 2016		140,539		12,485														2015		197,368.00		$   16,447		12						13560.3				17%

		Mar., 2016		158,656		18,117														2016		224,480.00		$   18,707		12						15865.551

		April, 2016		179,188		20,532														2017		211,355.00		$   17,613		12						18562.69467

		May, 2016		207,088		27,900														2018		246,112.00		$   20,509		12						21718.3527639

		June, 2016		224,480		17,392												PROJ		2019		300,256.64		$   25,021								25410.472733763

		July, 2016		11,338		11,338																963,339.00

		Aug., 2016		22,698		11,360

		Sept., 2016		50,941		28,243

		Oct., 2016		69,069		18,128

		Nov., 2016		82,727		13,658

		Dec., 2016		108,964		26,237

		Jan., 2017		122,145		13,181

		Feb., 2017		140,177		18,032

		Mar., 2017		158,092		17,915

		April, 2017		176,209		18,117

		May, 2017		194,935		18,726

		June, 2017		211,355		16,420

		July, 2017		15,274		15,274

		Aug., 2017		34,099		18,825

		Sept., 2017		53,972		19,873

		Oct., 2017		75,840		21,868

		Nov., 2017		98,046		22,206

		Dec., 2017		122,601		24,555

		Jan., 2018		137,092		14,491

		Feb., 2018		154,082		16,990

		Mar., 2018		175,475		21,393

		April, 2018		196,824		21,349

		May, 2018

		June, 2018





Dining Services

		



Monthly sales ($)

Months since opening

Sales ($)

Farm Store monthly sales ($) since opening 
(with 5-month rolling average)



Whole farm returns over operat

		



Monthly ave.

Average Monthly Sales ($)

Farm Store Monthly Average Net Sales by Year



farm enterprises gross returns

				Produce		Livestock		Total

		2007		$   1,113		$   5,826		6,939

		2008		$   3,426		$   11,775		15,201

		2009		$   3,465		$   9,150		12,615

		2010		$   4,940		$   24,941		29,881

		2011		$   11,406		$   45,799		57,205

		2012		$   11,746		$   53,359		65,105

		2013		$   19,294		$   64,357		83,651

		2014		$   13,447		$   33,145		46,592

		2015		$   11,409		$   58,858		70,267

		2016		$   10,718		$   103,099		113,817

		2017		$   16,499		$   86,841		103,340

		2018		16452		$   83,111

								604,613





farm enterprises gross returns
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farm store % sales over years

		

						"Net Returns"

				2006-07		(14,575)

				2007-08		(5,275)

				2008-09		8,198

				2009-10		26,691

				2010-11		26,651

				2011-12		41,851

				2012-13		45,210				37,904		29,720

				2013-14		54,876

				2014-15		41,183

				2015-16		125,005

				2016-17		65,644

				2017-18		104,316				98,322		78,205

										60,418		48,485

																				Expected net in 2010-11 was $5K. That was the benchmark used in setting the goal of paying for all additional costs with the addition of the farm store.





farm store % sales over years

		



Sales minus expenses ($)

Whole-Farm Sales Minus Operating Expenses
(includes Farm Store)



farm store $ sales over years

		

						Cattle		Hogs		Sheep/Goats		Horticulture		Microlivestock

				2006		38,478		60,461		4,159		12,628						115,726

				2007		35,677		73,956		6,768		15,294						131,695

				2008		76,710		62,237		8,824		25,244						173,015

				2009		39,501		63,803		8,081		30,054						141,439

				2010		66,056		45,854		2,663		36,293						150,866

				2011		50,263		53,191		3,677		47,541						154,672

				2012		47,049		80,171		1,520		57,001						185,741

				2013		59,331		99,535		1,288		57,508		11,691				229,353

				2014		46,468		70,020		1,767		56,987		14,760				190,002

				2015		42,355		43,451		1,628		45,431		9,027				141,892

				2016		107,418		35,524		2,928		40,761		4,929				191,560

				2017		42,865		54,066				44,328		21,430				162,689

				2018		87,058		46,658				41,181		54,538				229,435





farm store $ sales over years

		



Cattle

Hogs

Sheep/Goats

Horticulture

Microlivestock

Sales ($)

Gross sales of individual farm enterprises



sausage

		



Gross Annual Sales ($)

Combined gross sales of farm production enterprises



sausage vs ground beef

		

				Percent of total sales

				2014		2015		2016		2017		2018		2019

		Meat		40.25		33.82		35.3		31.66		25.26		23.95

		Produce		14		13.21		9.01		11.03		11.95		9.87

		Bakery		10		12.34		12.77		13.43		10.94		11.48

		Ready-to-eat (VADD)		1.27		7.26		12.93		18.7		22.52		25.39





sausage vs ground beef
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Ready-to-eat (VADD)

Percent of Total Sales

Farm Store Sales Percentages of Major Departments through January, 2019



monthly sales number and amount

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		39,687

		Produce		11,504		22,789		19,401		22,329		29,209		19,392

		Bakery		8,283		20,611		26,734		26,836		26,240		17,038

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		42,496

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		24,409

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,670		91

		Produce		1,587		1,899		1,617		1,861		2,434		2,770		171

		Bakery		1,142		1,718		2,228		2,236		2,187		2,434		109

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,071		271

		Grocery & dairy		3,217		5,930		6,247		4,958		5,616		3,487

														5,204





monthly sales number and amount
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Farm Store Monthly Sales Averages by 
Major Department through Jan. 31, 2018



ground beef

		Sausage (including hot dogs) sales

				2014		2015		2016		2017		2018

		Sausage		$   7,896		$   10,394		$   16,359		$   12,423		$   13,315

		monthly		$   1,128		$   866.17		$   1,363.25		$   1,035.25		$   1,109.58		1221





ground beef

		



Sausage Sales ($)



		

		Year				Ground beef		Sausage

		14		3,741		534		1128

		15		6,852		571		866.1666666667

		16		7,861		655		1363.25

		17		9,379		782		1035.25

		18		10,192		849		1109.5833333333

		19		7,594		1,085		1221		through jan 2019





		



Ground beef

Sausage

Year

Monthly Sales ($)

Monthly Ground Beef and Sausage Sales



				Number of sales		Average transaction ($)		Monthly sales ($) from Shopkeep (incomplete)

		Dec 13		842		13.7		11532.58

		Jan 14		414		16.68		6886.33

		Feb 14		573		16.93		9672.47

		Mar 14		650		16.23		10450.97

		Apr 14		771		17.83		13406.62

		May 14		961		15.06		14150.52

		Jun 14		746		13.25		9734.79

		Jul 14		789		12.91		10144.28

		Aug 14		941		14.17		13196.63

		Sep 14		914		16.02		14436.21

		Oct 14		891		15.02		12979.01

		Nov 14		680		17.14		11315.99

		Dec 14		806		19.3

		Jan 15		785		16.92

		Feb 15		766		16.29

		Mar 15		890		17.53

		Apr 15		1,080		14.4

		May 15		1,470		14.94

		Jun 15		1,208		14.43

		Jul 15		1,335		15.06

		Aug 15		1,276		15.49

		Sep 15		1,337		13.44

		Oct 15		1,246		15.97

		Nov 15		759		21.86

		Dec 15		1,088		21.31

		Jan 16		784		16.17

		Feb 16		940		14.33

		Mar 16		1,152		15.32

		Apr 16		1,223		15.1

		May 16		1,134		14.84

		Jun 16		1,102		16.62

		Jul 16		799		13.21

		Aug 16		1,163		16.88

		Sep 16		1,244		12.78

		Oct 16		1,189		13.87

		Nov 16		1,040		14.28

		Dec 16		1,359		17.96

		Jan 17		885		13.94																												2016		2017		2018		2019 PROJ

		Feb 17		1,266		13.41																												224,480		211,355		245,208		306,510

		Mar 17		1,271		13.49																												(171,790)		(143,183)		(178,019)		(222,524)

		Apr 17		1,375		12.83																												52,690		68,172		67,189		83,986

		May 17		1,337		13.29																										ROI		1.31		1.48		1.38

		Jun 17		1,023		15.51

		Jul 17		1,139		13.11

		Aug 17		1,407		12.59

		Sep 17		1,685		12.16

		Oct 17		1,662		12.39

		Nov 17		1,461		14.54

		Dec 17		1,307		18.68

		Jan 18		1,098		12.97

		Feb 18		1,443		11.57

		Mar 18		1,430		13.68

		Apr 18		1,686		12.62

		May 18		1,886		13.75

		Jun 18		1,838		12.33

		Jul 18		1,413		12.41

		Aug 18		1,954		11.98





		



Number of sales

Average transaction ($)



		



Number of sales

Months since opening

Monthly Sales Transactions

A) Number of sales transactions per month



		



Average transaction ($)

Average transaction value ($)



		





		

		Year				Monthly Sales ($)

		14		3,741		534

		15		6,852		571

		16		7,861		655

		17		9,379		782

		18		10,192		849

		19		7,594		1,085





		



Monthly Sales ($)

Year

Monthly Sales ($)

Monthly Ground Beef Sales
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farm store $ sales over yea (2

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		54,688

		Produce		11,504		22,789		19,401		22,329		29,209		27,067

		Bakery		8,283		20,611		26,734		26,836		26,240		29,548

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		64,811

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		36,043

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,469		88

		Produce		1,587		1,899		1,617		1,861		2,434		2,707		167

		Bakery		1,142		1,718		2,228		2,236		2,187		2,955		133

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,481		290

		Grocery & dairy		3,217		3,459		3,644		2,892		3,276		3,604

														5,662





farm store $ sales over yea (2

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Grocery & dairy

Annual Sales ($)



Farm Store monthly

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Average Monthly Sales ($)

Farm Store Monthly Sales Averages by 
Major Department through April 30, 2019



Dining Services

		Month		Cumulative sales ($)		Monthly sales ($)

		Nov., 2013		3,396		3,396

		Dec., 2013		11,919		8,523

		Jan., 2014		26,229		14,310

		Feb., 2014		35,552		9,323

		Mar., 2014		46,732		11,180

		April, 2014		60,139		13,407

		May, 2014		74,290		14,151

		June, 2014		84,024		9,734

		July, 2014		10,144		10,144

		Aug., 2014		23,328		13,184

		Sept., 2014		37,775		14,447

		Oct., 2014		50,955		13,180

		Nov., 2014		62,326		11,371

		Dec., 2014		102,690

		Jan., 2015		115,724		13,034

		Feb., 2015		127,948		12,224

		Mar., 2015		143,350		15,402

		April, 2015		158,620		15,270

		May, 2015		180,218		21,598

		June, 2015		197,368		17,150

		July, 2015		19,771		19,771

		Aug., 2015		39,247		19,476

		Sept., 2015		56,589		17,342

		Oct., 2015		77,050		20,461

		Nov., 2015		93,654		16,604

		Dec., 2015		112,951		19,297														Year		Annual		Monthly ave.		Number of months

		Jan., 2016		128,054		15,103														2014		84,024.00		$   11,590		7.25						11590

		Feb., 2016		140,539		12,485														2015		197,368.00		$   16,447		12						13560.3				17%

		Mar., 2016		158,656		18,117														2016		224,480.00		$   18,707		12						15865.551

		April, 2016		179,188		20,532														2017		211,355.00		$   17,613		12						18562.69467

		May, 2016		207,088		27,900														2018		246,112.00		$   20,509		12						21718.3527639

		June, 2016		224,480		17,392												PROJ		2019		300,256.64		$   25,410								25410.472733763

		July, 2016		11,338		11,338																963,339.00

		Aug., 2016		22,698		11,360

		Sept., 2016		50,941		28,243

		Oct., 2016		69,069		18,128

		Nov., 2016		82,727		13,658

		Dec., 2016		108,964		26,237

		Jan., 2017		122,145		13,181

		Feb., 2017		140,177		18,032

		Mar., 2017		158,092		17,915

		April, 2017		176,209		18,117

		May, 2017		194,935		18,726

		June, 2017		211,355		16,420

		July, 2017		15,274		15,274

		Aug., 2017		34,099		18,825

		Sept., 2017		53,972		19,873

		Oct., 2017		75,840		21,868

		Nov., 2017		98,046		22,206

		Dec., 2017		122,601		24,555

		Jan., 2018		137,092		14,491

		Feb., 2018		154,082		16,990

		Mar., 2018		175,475		21,393

		April, 2018		196,824		21,349

		May, 2018

		June, 2018





Dining Services

		



Monthly sales ($)

Months since opening

Sales ($)

Farm Store monthly sales ($) since opening 
(with 5-month rolling average)



Whole farm returns over operat

		



Monthly ave.

Average Monthly Sales ($)

Farm Store Monthly Average Sales



farm enterprises gross returns

				Produce		Livestock		Total

		2007		$   1,113		$   5,826		6,939

		2008		$   3,426		$   11,775		15,201

		2009		$   3,465		$   9,150		12,615

		2010		$   4,940		$   24,941		29,881

		2011		$   11,406		$   45,799		57,205

		2012		$   11,746		$   53,359		65,105

		2013		$   19,294		$   64,357		83,651

		2014		$   13,447		$   33,145		46,592

		2015		$   11,409		$   58,858		70,267

		2016		$   10,718		$   103,099		113,817																												83111

		2017		$   16,499		$   86,841		103,340

		2018		16452		$   83,111		99,563

								604,613																												16452





farm enterprises gross returns

		



Produce

Livestock

Sales ($)

College Farm Sales to Dining Services



farm store % sales over years

		

						"Net Returns"

				2006-07		(14,575)

				2007-08		(5,275)

				2008-09		8,198

				2009-10		26,691

				2010-11		26,651

				2011-12		41,851

				2012-13		45,210				37,904		29,720

				2013-14		54,876

				2014-15		41,183

				2015-16		125,005

				2016-17		65,644

				2017-18		104,316				98,322		78,205

										60,418		48,485

																				Expected net in 2010-11 was $5K. That was the benchmark used in setting the goal of paying for all additional costs with the addition of the farm store.





farm store % sales over years

		



Sales minus expenses ($)

Whole-Farm Sales Minus Operating Expenses
(includes Farm Store)



farm store $ sales over years

		

						Cattle		Hogs		Sheep/Goats		Horticulture		Microlivestock

				2006		38,478		60,461		4,159		12,628						115,726

				2007		35,677		73,956		6,768		15,294						131,695

				2008		76,710		62,237		8,824		25,244						173,015

				2009		39,501		63,803		8,081		30,054						141,439

				2010		66,056		45,854		2,663		36,293						150,866

				2011		50,263		53,191		3,677		47,541						154,672

				2012		47,049		80,171		1,520		57,001						185,741

				2013		59,331		99,535		1,288		57,508		11,691				229,353

				2014		46,468		70,020		1,767		56,987		14,760				190,002

				2015		42,355		43,451		1,628		45,431		9,027				141,892

				2016		107,418		35,524		2,928		40,761		4,929				191,560

				2017		42,865		54,066				44,328		21,430				162,689

				2018		87,058		46,658				41,181		54,538				229,435





farm store $ sales over years

		



Cattle

Hogs

Sheep/Goats

Horticulture

Microlivestock

Sales ($)

Gross sales of individual farm enterprises



sausage

		



Gross Annual Sales ($)

Combined gross sales of farm production enterprises



sausage vs ground beef

		

				Percent of total sales

				2014		2015		2016		2017		2018		2019

		Meat		40.25		33.82		35.3		31.66		25.26		23.95

		Produce		14		13.21		9.01		11.03		11.95		9.87

		Bakery		10		12.34		12.77		13.43		10.94		11.48

		Ready-to-eat (VADD)		1.27		7.26		12.93		18.7		22.52		25.39





sausage vs ground beef

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Percent of Total Sales

Farm Store Sales Percentages of Major Departments through January, 2019



monthly sales number and amount

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		39,687

		Produce		11,504		22,789		19,401		22,329		29,209		19,392

		Bakery		8,283		20,611		26,734		26,836		26,240		17,038

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		42,496

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		24,409

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,670		91

		Produce		1,587		1,899		1,617		1,861		2,434		2,770		171

		Bakery		1,142		1,718		2,228		2,236		2,187		2,434		109

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,071		271

		Grocery & dairy		3,217		5,930		6,247		4,958		5,616		3,487

														5,204





monthly sales number and amount

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Annual Sales ($)



Sheet2

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Average Monthly Sales ($)

Farm Store Monthly Sales Averages by 
Major Department through Jan. 31, 2018



ground beef

		Sausage (including hot dogs) sales

				2014		2015		2016		2017		2018

		Sausage		$   7,896		$   10,394		$   16,359		$   12,423		$   13,315

		monthly		$   1,128		$   866.17		$   1,363.25		$   1,035.25		$   1,109.58		1221





ground beef

		



Sausage Sales ($)



		

		Year				Ground beef		Sausage

		14		3,741		534		1128

		15		6,852		571		866.1666666667

		16		7,861		655		1363.25

		17		9,379		782		1035.25

		18		10,192		849		1109.5833333333

		19		7,594		1,085		1221		through jan 2019





		



Ground beef

Sausage

Year

Monthly Sales ($)

Monthly Ground Beef and Sausage Sales



				Number of sales		Average transaction ($)		Monthly sales ($) from Shopkeep (incomplete)

		Dec 13		842		13.7		11532.58

		Jan 14		414		16.68		6886.33

		Feb 14		573		16.93		9672.47

		Mar 14		650		16.23		10450.97

		Apr 14		771		17.83		13406.62

		May 14		961		15.06		14150.52

		Jun 14		746		13.25		9734.79

		Jul 14		789		12.91		10144.28

		Aug 14		941		14.17		13196.63

		Sep 14		914		16.02		14436.21

		Oct 14		891		15.02		12979.01

		Nov 14		680		17.14		11315.99

		Dec 14		806		19.3

		Jan 15		785		16.92

		Feb 15		766		16.29

		Mar 15		890		17.53

		Apr 15		1,080		14.4

		May 15		1,470		14.94

		Jun 15		1,208		14.43

		Jul 15		1,335		15.06

		Aug 15		1,276		15.49

		Sep 15		1,337		13.44

		Oct 15		1,246		15.97

		Nov 15		759		21.86

		Dec 15		1,088		21.31

		Jan 16		784		16.17

		Feb 16		940		14.33

		Mar 16		1,152		15.32

		Apr 16		1,223		15.1

		May 16		1,134		14.84

		Jun 16		1,102		16.62

		Jul 16		799		13.21

		Aug 16		1,163		16.88

		Sep 16		1,244		12.78

		Oct 16		1,189		13.87

		Nov 16		1,040		14.28

		Dec 16		1,359		17.96

		Jan 17		885		13.94																												2016		2017		2018		2019 PROJ

		Feb 17		1,266		13.41																												224,480		211,355		245,208		306,510

		Mar 17		1,271		13.49																												(171,790)		(143,183)		(178,019)		(222,524)

		Apr 17		1,375		12.83																												52,690		68,172		67,189		83,986

		May 17		1,337		13.29																										ROI		1.31		1.48		1.38

		Jun 17		1,023		15.51

		Jul 17		1,139		13.11

		Aug 17		1,407		12.59

		Sep 17		1,685		12.16

		Oct 17		1,662		12.39

		Nov 17		1,461		14.54

		Dec 17		1,307		18.68

		Jan 18		1,098		12.97

		Feb 18		1,443		11.57

		Mar 18		1,430		13.68

		Apr 18		1,686		12.62

		May 18		1,886		13.75

		Jun 18		1,838		12.33

		Jul 18		1,413		12.41

		Aug 18		1,954		11.98





		



Number of sales

Average transaction ($)



		



Number of sales

Months since opening

Monthly Sales Transactions

A) Number of sales transactions per month



		



Average transaction ($)

Average transaction value ($)



		





		

		Year				Monthly Sales ($)

		14		3,741		534

		15		6,852		571

		16		7,861		655

		17		9,379		782

		18		10,192		849

		19		7,594		1,085





		



Monthly Sales ($)

Year

Monthly Sales ($)

Monthly Ground Beef Sales










Chart1

		2006-07

		2007-08

		2008-09

		2009-10

		2010-11

		2011-12

		2012-13

		2013-14

		2014-15

		2015-16

		2016-17

		2017-18



Sales minus expenses ($)

Whole-Farm Sales Minus Operating Expenses
(includes Farm Store)

-14575

-5275

8198

26691

26651

41851

45210

54876

41183

125005

65644

104316



farm store $ sales over yea (2

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		54,688

		Produce		11,504		22,789		19,401		22,329		29,209		27,067

		Bakery		8,283		20,611		26,734		26,836		26,240		29,548

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		64,811

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		36,043

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,469		88

		Produce		1,587		1,899		1,617		1,861		2,434		2,707		167

		Bakery		1,142		1,718		2,228		2,236		2,187		2,955		133

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,481		290

		Grocery & dairy		3,217		3,459		3,644		2,892		3,276		3,604

														5,662





farm store $ sales over yea (2

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Grocery & dairy

Annual Sales ($)



Farm Store monthly

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Average Monthly Sales ($)

Farm Store Monthly Sales Averages by 
Major Department through April 30, 2019



Dining Services

		Month		Cumulative sales ($)		Monthly sales ($)

		Nov., 2013		3,396		3,396

		Dec., 2013		11,919		8,523

		Jan., 2014		26,229		14,310

		Feb., 2014		35,552		9,323

		Mar., 2014		46,732		11,180

		April, 2014		60,139		13,407

		May, 2014		74,290		14,151

		June, 2014		84,024		9,734

		July, 2014		10,144		10,144

		Aug., 2014		23,328		13,184

		Sept., 2014		37,775		14,447

		Oct., 2014		50,955		13,180

		Nov., 2014		62,326		11,371

		Dec., 2014		102,690

		Jan., 2015		115,724		13,034

		Feb., 2015		127,948		12,224

		Mar., 2015		143,350		15,402

		April, 2015		158,620		15,270

		May, 2015		180,218		21,598

		June, 2015		197,368		17,150

		July, 2015		19,771		19,771

		Aug., 2015		39,247		19,476

		Sept., 2015		56,589		17,342

		Oct., 2015		77,050		20,461

		Nov., 2015		93,654		16,604

		Dec., 2015		112,951		19,297														Year		Annual		Monthly ave.		Number of months

		Jan., 2016		128,054		15,103														2014		84,024.00		$   11,590		7.25						11590

		Feb., 2016		140,539		12,485														2015		197,368.00		$   16,447		12						13560.3				17%

		Mar., 2016		158,656		18,117														2016		224,480.00		$   18,707		12						15865.551

		April, 2016		179,188		20,532														2017		211,355.00		$   17,613		12						18562.69467

		May, 2016		207,088		27,900														2018		246,112.00		$   20,509		12						21718.3527639

		June, 2016		224,480		17,392												PROJ		2019		300,256.64		$   25,021								25410.472733763

		July, 2016		11,338		11,338																963,339.00

		Aug., 2016		22,698		11,360

		Sept., 2016		50,941		28,243

		Oct., 2016		69,069		18,128

		Nov., 2016		82,727		13,658

		Dec., 2016		108,964		26,237

		Jan., 2017		122,145		13,181

		Feb., 2017		140,177		18,032

		Mar., 2017		158,092		17,915

		April, 2017		176,209		18,117

		May, 2017		194,935		18,726

		June, 2017		211,355		16,420

		July, 2017		15,274		15,274

		Aug., 2017		34,099		18,825

		Sept., 2017		53,972		19,873

		Oct., 2017		75,840		21,868

		Nov., 2017		98,046		22,206

		Dec., 2017		122,601		24,555

		Jan., 2018		137,092		14,491

		Feb., 2018		154,082		16,990

		Mar., 2018		175,475		21,393

		April, 2018		196,824		21,349

		May, 2018

		June, 2018





Dining Services

		



Monthly sales ($)

Months since opening

Sales ($)

Farm Store monthly sales ($) since opening 
(with 5-month rolling average)



Whole farm returns over operat

		



Monthly ave.

Average Monthly Sales ($)

Farm Store Monthly Average Net Sales by Year



farm enterprises gross returns

				Produce		Livestock		Total

		2007		$   1,113		$   5,826		6,939

		2008		$   3,426		$   11,775		15,201

		2009		$   3,465		$   9,150		12,615

		2010		$   4,940		$   24,941		29,881

		2011		$   11,406		$   45,799		57,205

		2012		$   11,746		$   53,359		65,105

		2013		$   19,294		$   64,357		83,651

		2014		$   13,447		$   33,145		46,592

		2015		$   11,409		$   58,858		70,267

		2016		$   10,718		$   103,099		113,817

		2017		$   16,499		$   86,841		103,340

								604,613





farm enterprises gross returns

		



Produce

Livestock

Sales ($)

College Farm Sales to Dining Services



farm store % sales over years

		

						"Net Returns"

				2006-07		(14,575)

				2007-08		(5,275)

				2008-09		8,198

				2009-10		26,691

				2010-11		26,651

				2011-12		41,851

				2012-13		45,210				37,904		29,720

				2013-14		54,876

				2014-15		41,183

				2015-16		125,005

				2016-17		65,644

				2017-18		104,316				98,322		78,205

										60,418		48,485

																				Expected net in 2010-11 was $5K. That was the benchmark used in setting the goal of paying for all additional costs with the addition of the farm store.





farm store % sales over years

		



Sales minus expenses ($)

Whole-Farm Sales Minus Operating Expenses
(includes Farm Store)



farm store $ sales over years

		

						Cattle		Hogs		Sheep/Goats		Horticulture		Microlivestock

				2006		38,478		60,461		4,159		12,628						115,726

				2007		35,677		73,956		6,768		15,294						131,695

				2008		76,710		62,237		8,824		25,244						173,015

				2009		39,501		63,803		8,081		30,054						141,439

				2010		66,056		45,854		2,663		36,293						150,866

				2011		50,263		53,191		3,677		47,541						154,672

				2012		47,049		80,171		1,520		57,001						185,741

				2013		59,331		99,535		1,288		57,508		11,691				229,353

				2014		46,468		70,020		1,767		56,987		14,760				190,002

				2015		42,355		43,451		1,628		45,431		9,027				141,892

				2016		107,418		35,524		2,928		40,761		4,929				191,560

				2017		42,865		54,066				44,328		21,430				162,689

				2018		87,058		46,658				41,181		54,538				229,435





farm store $ sales over years

		



Cattle

Hogs

Sheep/Goats

Horticulture

Microlivestock

Sales ($)

Gross sales of individual farm enterprises



sausage

		



Gross Annual Sales ($)

Combined gross sales of farm production enterprises



sausage vs ground beef

		

				Percent of total sales

				2014		2015		2016		2017		2018		2019

		Meat		40.25		33.82		35.3		31.66		25.26		23.95

		Produce		14		13.21		9.01		11.03		11.95		9.87

		Bakery		10		12.34		12.77		13.43		10.94		11.48

		Ready-to-eat (VADD)		1.27		7.26		12.93		18.7		22.52		25.39





sausage vs ground beef

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Percent of Total Sales

Farm Store Sales Percentages of Major Departments through January, 2019



monthly sales number and amount

		

				Annual sales ($)

				2014		2015		2016		2017		2018		2019

		Meat		31,930		58,566		74,640		62,226		59,741		39,687

		Produce		11,504		22,789		19,401		22,329		29,209		19,392

		Bakery		8,283		20,611		26,734		26,836		26,240		17,038

		Ready-to-eat (VADD)		1,055		12,379		26,862		36,895		53,351		42,496

		Grocery & dairy		22,516		41,507		43,728		34,707		39,313		24,409

				2014		2015		2016		2017		2018		2019		change 16-19

		Meat		4,404		4,881		6,220		5,186		4,978		5,670		91

		Produce		1,587		1,899		1,617		1,861		2,434		2,770		171

		Bakery		1,142		1,718		2,228		2,236		2,187		2,434		109

		Ready-to-eat (VADD)		146		1,032		2,239		3,075		4,446		6,071		271

		Grocery & dairy		3,217		5,930		6,247		4,958		5,616		3,487

														5,204





monthly sales number and amount

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Annual Sales ($)



Sheet2

		



Meat

Produce

Bakery

Ready-to-eat (VADD)

Average Monthly Sales ($)

Farm Store Monthly Sales Averages by 
Major Department through Jan. 31, 2018



ground beef

		Sausage (including hot dogs) sales

				2014		2015		2016		2017		2018

		Sausage		$   7,896		$   10,394		$   16,359		$   12,423		$   13,315

		monthly		$   1,128		$   866.17		$   1,363.25		$   1,035.25		$   1,109.58		1221





ground beef

		



Sausage Sales ($)



		

		Year				Ground beef		Sausage

		14		3,741		534		1128

		15		6,852		571		866.1666666667

		16		7,861		655		1363.25

		17		9,379		782		1035.25

		18		10,192		849		1109.5833333333

		19		7,594		1,085		1221		through jan 2019





		



Ground beef

Sausage

Year

Monthly Sales ($)

Monthly Ground Beef and Sausage Sales



				Number of sales		Average transaction ($)		Monthly sales ($) from Shopkeep (incomplete)

		Dec 13		842		13.7		11532.58

		Jan 14		414		16.68		6886.33

		Feb 14		573		16.93		9672.47

		Mar 14		650		16.23		10450.97

		Apr 14		771		17.83		13406.62

		May 14		961		15.06		14150.52

		Jun 14		746		13.25		9734.79

		Jul 14		789		12.91		10144.28

		Aug 14		941		14.17		13196.63

		Sep 14		914		16.02		14436.21

		Oct 14		891		15.02		12979.01

		Nov 14		680		17.14		11315.99

		Dec 14		806		19.3

		Jan 15		785		16.92

		Feb 15		766		16.29

		Mar 15		890		17.53

		Apr 15		1,080		14.4

		May 15		1,470		14.94

		Jun 15		1,208		14.43

		Jul 15		1,335		15.06

		Aug 15		1,276		15.49

		Sep 15		1,337		13.44

		Oct 15		1,246		15.97

		Nov 15		759		21.86

		Dec 15		1,088		21.31

		Jan 16		784		16.17

		Feb 16		940		14.33

		Mar 16		1,152		15.32

		Apr 16		1,223		15.1

		May 16		1,134		14.84

		Jun 16		1,102		16.62

		Jul 16		799		13.21

		Aug 16		1,163		16.88

		Sep 16		1,244		12.78

		Oct 16		1,189		13.87

		Nov 16		1,040		14.28

		Dec 16		1,359		17.96

		Jan 17		885		13.94																												2016		2017		2018		2019 PROJ

		Feb 17		1,266		13.41																												224,480		211,355		245,208		306,510

		Mar 17		1,271		13.49																												(171,790)		(143,183)		(178,019)		(222,524)

		Apr 17		1,375		12.83																												52,690		68,172		67,189		83,986

		May 17		1,337		13.29																										ROI		1.31		1.48		1.38

		Jun 17		1,023		15.51

		Jul 17		1,139		13.11

		Aug 17		1,407		12.59

		Sep 17		1,685		12.16

		Oct 17		1,662		12.39

		Nov 17		1,461		14.54

		Dec 17		1,307		18.68

		Jan 18		1,098		12.97

		Feb 18		1,443		11.57

		Mar 18		1,430		13.68

		Apr 18		1,686		12.62

		May 18		1,886		13.75

		Jun 18		1,838		12.33

		Jul 18		1,413		12.41

		Aug 18		1,954		11.98





		



Number of sales
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		Year				Monthly Sales ($)

		14		3,741		534

		15		6,852		571

		16		7,861		655

		17		9,379		782

		18		10,192		849

		19		7,594		1,085





		



Monthly Sales ($)

Year

Monthly Sales ($)

Monthly Ground Beef Sales









Measurements Units Description
Inputs
Diesel fuel L Fuel for tractors, combine, and truck
Biodiesel L Alternative fuel for tractors and combine generated from used vegetable oil 
Gasoline L Fuel for rototillers and vans for transporting student workers
Electricity kWh Used in all buildings
Natural gas m3 Heat for confinement hog houses and greenhouse
Nitrogen (N) kg Fertilizer, mainly for corn production
Phosphate (P2O5) kg Fertilizer
Potassium (K2O) kg Fertilizer
Lime (CaCO3) kg Soil amendment for pH
Herbicides (a.i.) kg Plant biocides, mainly for corn production
Seed kg Grain crops, horticultural crops, cover crops and forage crops
Hay kg Harvested and baled forage crops for ruminant livestock
Soybean meal kg Protein source for hog ration
Water m3 Livestock consumption and irrigation
Wood kg Dead trees from farm and campus burned to heat greenhouse as an alternative to natural gas

Outputs
Vegetables + fruits kg Horticultural crops sold (+ value-added products)
Goat kg Live weight and meat sold
Pigs kg Live weight and meat sold
Cattle kg Live weight and meat sold
Chicken kg Live weight and meat sold
Eggs kg Weight sold
Hay kg Weight sold
Corn grain kg Weight sold
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t CO2,eq/GJ food energy

1.5571778935

1.5006068096

1.5120108063

1.7658373423

1.1790684261

0.5974497834

0.8927613539



Farm inputs

		Year		Diesel fuel		Biodiesel		Gasoline		Electricity		Natural gas		Nitrogen (N)		Phosphate (P2O5)		Potassium (K2O)		Lime (CaCO3)		Herbicides (a.i.)		Seed		Hay		Soybean meal		Water		Wood

		Units		L		L		L		kWh		m3		kg		kg		kg		kg		kg		kg		kg		kg		m3		kg

		2007		7,112		- 0		15,818		76,555		10,295		7,145		932		3,197		24,462		100		4,002		95,102		16,783		8,056		- 0

		2008		5,352		- 0		11,313		68,701		12,864		6,505		1,331		3,820		43,488		117		4,168		216,932		38,282		10,765		- 0

		2009		6,590		- 0		14,095		65,163		12,785		2,487		539		1,088		- 0		44		5,361		95,487		16,851		8,057		- 0

		2010		6,862		- 0		13,471		49,724		12,527		3,234		- 0		- 0		212,004		32		3,187		57,901		10,218		9,417		- 0

		2011		9,716		- 0		10,015		48,344		3,422		1,980		- 0		- 0		- 0		49		3,123		40,262		7,105		13,694		- 0

		2012		11,325		522		9,913		30,612		2,348		2,170		- 0		- 0		- 0		19		6,167		53,684		9,474		7,525		16,541

		2013		8,714		1,128		9,482		42,365		413		1,147		- 0		1,740		- 0		37		7,281		53,684		9,474		7,281		83,530

		energy equivalents computed on the basis of MJ

		Year added        Machine / infrastructure input        Weight (kg)

		2008        Unheated greenhouse (plastic and aluminum)        855 kg

		2010        Unheated greenhouse (plastic and aluminum)        855 kg

		1012        Unheated greenhouse (plastic and aluminum)        855 kg

		2011        Tractor        1200 kg





Farm outputs

				Vegetables fruits		Goat		Pigs		Cattle		Chicken		Eggs		Hay		Corn grain

		Year		kg		kg		kg		kg		kg		kg		kg		kg

		2007		2,312		1,535		50,075		23,260		- 0		- 0		- 0		- 0

		2008		3,816		2,016		53,375		45,540		- 0		- 0		- 0		- 0

		2009		4,543		2,011		42,750		27,980		- 0		- 0		- 0		- 0

		2010		5,486		820		21,325		35,560		- 0		- 0		- 0		- 0

		2011		5,764		860		29,825		20,980		- 0		- 0		- 0

		2012		9,926		420		21,075		13,620		920		1,375		14,150		14,197

		2013		12,694		490		30,675		20,200		1,840		1,375		11,020		- 0





Seed Energy

										Kg of seed per year																								Energy Equivalent

		Common name		Scientific name		% of total		2007		2008		2009		2010		2011		2012		2013				Energy coefficient (MJ/kg)		Reference		2007		2008		2009		2010		2011		2012		2013		Average

		Rye		Secale cereale		30.00%		1201		1250		1608		956		937		1850		2184				25		Hatirli et al., 2005;Ozkan et al., 2004		30015		31260		40207.5		23902.5		23422.5		46252.5		54607.5

		Corn		Zea mays		20.00%		800		834		1072		637		625		1233		1456				100		Kitani, 1999		80040		83360		107220		63740		62460		123340		145620

		Oats		Avena sativa		10.00%		400		417		536		319		312		617		728				18		Kitani, 1999		7203.6		7502.4		9649.8		5736.6		5621.4		11100.6		13105.8

		Peas		Pisum sativum		10.00%		400		417		536		319		312		617		728				25		Hatirli et al., 2005;Ozkan et al., 2004		10005		10420		13402.5		7967.5		7807.5		15417.5		18202.5

		Wheat		Triticum aestivum		10.00%		400		417		536		319		312		617		728				13		Kitani, 1999		5202.6		5418.4		6969.3		4143.1		4059.9		8017.1		9465.3

		Soybean		Glycine max		9.00%		360		375		482		287		281		555		655				34		Kitani, 1999		12246.12		12754.08		16404.66		9752.22		9556.38		18871.02		22279.86

		Clover		Trifolium incarnatum		5.00%		200		208		268		159		156		308		364				135		Kitani, 1999		27013.5		28134		36186.75		21512.25		21080.25		41627.25		49146.75

		Alfalfa		Medicago sativa		5.00%		200		208		268		159		156		308		364				230		Kitani, 1999		46023		47932		61651.5		36650.5		35914.5		70920.5		83731.5

		Vegtable						40		42		54		32		31		62		73				Total				217748.82		226780.88		291692.01		173404.67		169922.43		335546.47		396159.21		258750.641428571

		Kale		Brassica oleracea		0.20%		8		8		11		6		6		12		15				0.8		Singh and Mittal, 1992		6.4032		6.6688		8.5776		5.0992		4.9968		9.8672		11.6496

		Lettuce		Lactuca sativa		0.10%		4		4		5		3		3		6		7				0.8		Singh and Mittal, 1993		3.2016		3.3344		4.2888		2.5496		2.4984		4.9336		5.8248

		Spinach		Spinacia oleracea		0.10%		4		4		5		3		3		6		7				0.8		Singh and Mittal, 1994		3.2016		3.3344		4.2888		2.5496		2.4984		4.9336		5.8248

		tomato		Solanum lycopersicum		0.10%		4		4		5		3		3		6		7				0.8		Singh and Mittal, 1995		3.2016		3.3344		4.2888		2.5496		2.4984		4.9336		5.8248

		Squash		Cucurbita pepo		0.10%		4		4		5		3		3		6		7				0.8		Singh and Mittal, 1996		3.2016		3.3344		4.2888		2.5496		2.4984		4.9336		5.8248

		Sweet potato		Ipomoea batatas		0.10%		4		4		5		3		3		6		7				5.6		Singh and Mittal, 1997		22.4112		23.3408		30.0216		17.8472		17.4888		34.5352		40.7736

		Green bean		Phaseolus vulgaris		0.10%		4		4		5		3		3		6		7				1.9		Singh and Mittal, 1998		7.6038		7.9192		10.1859		6.0553		5.9337		11.7173		13.8339

		Pepper		Capsicum annuum		0.10%		4		4		5		3		3		6		7				0.8		Singh and Mittal, 1999		3.2016		3.3344		4.2888		2.5496		2.4984		4.9336		5.8248

		Onion		Allium cepa		0.10%		4		4		5		3		3		6		7				1.6		Singh and Mittal, 2000		6.4032		6.6688		8.5776		5.0992		4.9968		9.8672		11.6496

		Total				100%		4002		4168		5361		3187		3123		6167		7281				Total				58.8294		61.2696		78.8067		46.8489		45.9081		90.6549		107.0307		69.9069





Diesel Energy

		Year		Diesel fuel		Energy coefficient*		Energy Equivalent

		Units		L		(MJ/L)		MJ

		2007		7,112		47.8		339,954.32

		2008		5,352		47.8		255,825.12

		2009		6,590		47.8		314,986.94

		2010		6,862		47.8		328,013.40

		2011		9,716		47.8		464,429.34

		2012		11,325		47.8		541,321.62

		2013		8,714		47.8		416,529.20

		Average		7,953				380,151.42

		Total		55,671				2,661,059.94

		Reference		Kitani, 1999





Biodiesel

		Year		Biodiesel		Energy coefficient*		Energy Equivalent

		Units		L		(MJ/L)		(MJ)

		2007		0		33.3		0.00

		2008		0		33.3		0.00

		2009		0		33.3		0.00

		2010		0		33.3		0.00

		2011		0		33.3		0.00

		2012		522		33.3		17395.47

		2013		1,128		33.3		37564.14

		Average		236				7851.37

		Total		1,650				54959.61

		Reference		"Bioenergy Conversion Factors". Oak Ridge National Laboratory. Retrieved 2008-05-18. from:https://bioenergy.ornl.gov/papers/misc/energy_conv.html





Gasoline

		Year		Gasoline		Energy coefficient*		Energy Equivalent

		Units		L		(MJ/L)		(MJ)

		2007		15,818		46.3		732350.9445

		2008		11,313		46.3		523808.7995

		2009		14,095		46.3		652614.242

		2010		13,471		46.3		623698.7345

		2011		10,015		46.3		463699.593

		2012		9,913		46.3		458967.9645

		2013		9,482		46.3		439016.6

		Average		12,015				556,308

		Total		84,107				3,894,157

		* Reference		Kitani, 1999





Electricity

		Year		Electricity		Energy coefficient*		Energy Equivalent

		Units		kWh		(MJ/kWh)		(MJ)

		2007		76,555		12		918,660

		2008		68,701		12		824,412

		2009		65,163		12		781,956

		2010		49,724		12		596,688

		2011		48,344		12		580,128

		2012		30,612		12		367,344

		2013		42,365		12		508,380

		Average		54,495				653,938

		Total		381,464				4,577,568

		* Reference		Kitani, 1999





Natural gas

		Year		Natural gas		Energy coefficient*		Energy Equivalent

		Units		m3		(MJ/m3)		(MJ)

		2007		10,295		49.5		509,583.57

		2008		12,864		49.5		636,769.12

		2009		12,785		49.5		632,842.78

		2010		12,527		49.5		620,082.15

		2011		3,422		49.5		169,393.77

		2012		2,348		49.5		116,247.88

		2013		413		49.5		20,443.50

		Average		7,808				386,480

		Total		54,654				2,705,363

		* Reference		Kitani, 1999





Chemical fertilizers

		Year		Nitrogen (N)		Energy coefficient*		Energy Equivalent		Phosphate (P2O5)		Energy coefficient*		Energy Equivalent		Potassium (K2O)		Energy coefficient*		Energy Equivalent		Total

		Units		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		(MJ)

		2007		7,145		78.1		558024.50		932		17.4		16216.80		3,197		13.7		43,798.90		618040.20

		2008		6,505		78.1		508040.50		1,331		17.4		23159.40		3,820		13.7		52,334.00		583533.90

		2009		2,487		78.1		194234.70		539		17.4		9378.60		1,088		13.7		14,905.60		218518.90

		2010		3,234		78.1		252575.40		0		17.4		0.00		0		13.7		0		252575.40

		2011		1,980		78.1		154638.00		0		17.4		0.00		0		13.7		0		154638.00

		2012		2,170		78.1		169477.00		0		17.4		0.00		0		13.7		0		169477.00

		2013		1,147		78.1		89580.70		0		17.4		0.00		1,740		13.7		23,838.00		113418.70

		Average		3,524				275224.40		400				6964.97		1,406				19,268		301,457

		Total		24,668				1926570.80		2,802				48754.80		9,845				134,877		2110202.10

		* Reference		Kitani, 1999





Lime 

		Year		Lime (CaCO3)		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		24,462		1.24		30332.88

		2008		43,488		1.24		53925.12

		2009		0		1.24		0.00

		2010		212,004		1.24		262884.96

		2011		0		1.24		0.00

		2012		0		1.24		0.00

		2013		0		1.24		0.00

		Average		39,993				49,592

		Total		279,954				347,143

		* Reference:		Gliessman, S. R. 1998. Agroecology: Ecological processes in sustainable agriculture. Ann Arbor Press, Chelsea, MI

				2. this is 8% of whole farm area (8%*167)





Herbicides 

		Year		Herbicides (a.i.)		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		100		238		23805.117

		2008		117		238		27920.97

		2009		44		238		10391.913

		2010		32		238		7507.71

		2011		49		238		11594.646

		2012		19		238		4423.23

		2013		37		238		8806

		Average		57				13,493

		Total		397				94,450

		* Reference		1. Ozkan B, Akcaoz H, Karadeniz F. Energy requirement and economic analysis of citrus production in

				Turkey. Energy Convers Manage 2004; 45: 1821–30.

				2. Erdal G, Esengün K, Erdal H, Gündüz O. Energy use and economical analysis of

				sugarbeet production in Tokat province of Turkey. Energy 2007; 32: 35-41.





Hay

		Year		Hay		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		95,102		2.77		263432.047401667

		2008		216,932		2.77		600902.971908333

		2009		95,487		2.77		264499.813151667

		2010		57,901		2.77		160385.534088333

		2011		40,262		2.77		111524.573368333

		2012		53,684		2.77		148704.176783333

		2013		53,684		2.77		148704.176783333

		Average		87,579				242,593

		Total		613,052				1,698,153

		* Reference		SAINZ , 2003.

						Sainz, 2003





Soybean meal

		Year		Soybean meal		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		16,783		5.9		99017.77955

		2008		38,282		5.9		225864.99475

		2009		16,851		5.9		99419.12705

		2010		10,218		5.9		60285.07015

		2011		7,105		5.9		41919.40855

		2012		9,474		5.9		55894.3285

		2013		9,474		5.9		55894.3285

		Average		15,455				91,185

		Total		108,186				638,295

		* Reference		SAINZ R.D., 2003. Livestock-environment initiative fossil

				fuels component: framework for calculating fossil fuel

				use in livestock systems. Available in www.fao.org. [11

				January 2007].





Wood

		Year		Wood		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		0		18.9		0

		2008		0		18.9		0

		2009		0		18.9		0

		2010		0		18.9		0

		2011		0		18.9		0

		2012		16,541		18.9		312624.9

		2013		83,530		18.9		1578717

		Average		14295.8571428571				270191.7

		Total		100071				1891341.9

		* Reference		Canakci A,A kinciI. Energy use pattern analyses of greenhouse vegetable production. Energy 2006; 31: 1243e-56





Water

		Year		Water		Energy coefficient*		Energy Equivalent

		Units		m3		(MJ/kg)		(MJ)

		2007		8,056		1.02		8217.252192

		2008		10,765		1.02		10980.3573954

		2009		8,057		1.02		8218.2919851

		2010		9,417		1.02		9605.0868768

		2011		13,694		1.02		13967.3935518

		2012		7,525		1.02		7675.95334002

		2013		7,281		1.02		7426.62

		Average		9,256				9,442

		Total		65,995				67,315

		* Reference		1. Acaroglu, M. 1998. Energy from Biomass and Applications. University of Selcuk, Graduate School of Natural and Applied Sciences, Text book.





Plastic(unheated greenhouse)

		Year		Plastic (unheated greenhouse)*		Energy coefficient		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		0		100		0

		2008		26.6		100		2660

		2009		26.6		100		2660

		2010		54		100		5400

		2011		54		100		5400

		2012		81		100		8100

		2013		81		100		8100

		* Assumption: Data used from "Plastic emission" sheet of Mr. khoshnevisan's analysis

		Reference

		Boustead, I., and Hancock, G.F. 1979.  Hand book of Industrial Energy Analysis. John Wiley & Sons, Inc.

		Baum AW., Patzek T., Bender M. And Renich S: The visible, sustainable farm: A comprehensive energy analysis of a Midwestern farm. Critical Reviews in Plant Science 2009: 28: 218–239.





Aluminium(unheated greenhouse)

		Year		Aluminum (unheated greenhouse)*		Energy coefficient*		Energy Equivalent

		Units		kg		(MJ/kg)		(MJ)

		2007		0		716		0

		2008		24.0666666667		716		17231.7333333333

		2009		24		716		17184

		2010		48		716		34368

		2011		48		716		34368

		2012		72		716		51552

		2013		72		716		51552

		* Assumption: Data used from "Aluminium emission" sheet of Mr. khoshnevisan's analysis

		Reference

		Boustead, I., and Hancock, G.F. 1979.  Hand book of Industrial Energy Analysis. John Wiley & Sons, Inc.

		Baum AW., Patzek T., Bender M. And Renich S: The visible, sustainable farm: A comprehensive energy analysis of a Midwestern farm. Critical Reviews in Plant Science 2009: 28: 218–239.





Tractor

		Year		Tractor		Energy coefficient*		Energy Equivalent				GHG

		Units		kg		(MJ/kg)		(MJ)				kg CO2 eq/kg

		2007		0		138		0

		2008		0		138		0

		2009		0		138		0

		2010		0		138		0

		2011		1200		138		165600				12.8		15360

		2012		0		138		0

		2013		0		138		0

		Reference		Kitani, 1999

		Assumption

		the embodied energy of tractor be depreciated during their economical lifetime; so, the embodied energy in machinery was calculated by multiplying the depreciated weights of machinery (kg)with their energy equivalents (MJ/kg) during 2011-2013

		GHG ref

		Maraseni, T. N., Mushtaq, S., & Maroulis, J. (2009). Greenhouse gas emissions from rice farming inputs: a cross-country assessment. The Journal of Agricultural Science, 147(02), 117-126.





Vegetable energy output

				Vegetables fruits		Kale		Energy coefficient [1 ]		Energy Equivalent		Lettuce		Energy coefficient [1 ]		Energy Equivalent		Spinach		Energy coefficient [1 ]		Energy Equivalent		tomato		Energy coefficient [1 ]		Energy Equivalent		Squash		Energy coefficient [1 ]		Energy Equivalent		Sweet potato		Energy coefficient [1 ]		Energy Equivalent		Green bean		Energy coefficient [1 ]		Energy Equivalent		Pepper		Energy coefficient [1 ]		Energy Equivalent		Onion		Energy coefficient [1 ]		Energy Equivalent		Total

		Year		kg		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		kg		(MJ/kg)		(MJ)		(MJ)

		2007		2312.02		256.89090451		0.8		205.512723608		256.89090451		0.8		205.512723608		256.89090451		0.8		205.512723608		256.89090451		0.8		205.512723608		256.89090451		0.8		205.512723608		256.89090451		5.6		1438.5890652557		256.89090451		1.9		488.0927185689		256.89090451		0.8		205.512723608		256.89090451		1.6		411.0254472159		3570.7835726883

		2008		3816.18		424.0194843369		0.8		339.2155874696		424.0194843369		0.8		339.2155874696		424.0194843369		0.8		339.2155874696		424.0194843369		0.8		339.2155874696		424.0194843369		0.8		339.2155874696		424.0194843369		5.6		2374.5091122869		424.0194843369		1.9		805.6370202402		424.0194843369		0.8		339.2155874696		424.0194843369		1.6		678.4311749391		5893.8708322835

		2009		4543.31		504.8122952885		0.8		403.8498362308		504.8122952885		0.8		403.8498362308		504.8122952885		0.8		403.8498362308		504.8122952885		0.8		403.8498362308		504.8122952885		0.8		403.8498362308		504.8122952885		5.6		2826.9488536155		504.8122952885		1.9		959.1433610481		504.8122952885		0.8		403.8498362308		504.8122952885		1.6		807.6996724616		7016.8909045099

		2010		5486.47		609.6077937348		0.8		487.6862349878		609.6077937348		0.8		487.6862349878		609.6077937348		0.8		487.6862349878		609.6077937348		0.8		487.6862349878		609.6077937348		0.8		487.6862349878		609.6077937348		5.6		3413.8036449147		609.6077937348		1.9		1158.2548080961		609.6077937348		0.8		487.6862349878		609.6077937348		1.6		975.3724699756		8473.5483329134

		2011		5764.00		640.4444444444		0.8		512.3555555556		640.4444444444		0.8		512.3555555556		640.4444444444		0.8		512.3555555556		640.4444444444		0.8		512.3555555556		640.4444444444		0.8		512.3555555556		640.4444444444		5.6		3586.4888888889		640.4444444444		1.9		1216.8444444444		640.4444444444		0.8		512.3555555556		640.4444444444		1.6		1024.7111111111		8902.1777777778

		2012		9926.00		1102.8888888889		0.8		882.3111111111		1102.8888888889		0.8		882.3111111111		1102.8888888889		0.8		882.3111111111		1102.8888888889		0.8		882.3111111111		1102.8888888889		0.8		882.3111111111		1102.8888888889		5.6		6176.1777777778		1102.8888888889		1.9		2095.4888888889		1102.8888888889		0.8		882.3111111111		1102.8888888889		1.6		1764.6222222222		15330.1555555556

		2013		12694.00		1410.4444444444		0.8		1128.3555555556		1410.4444444444		0.8		1128.3555555556		1410.4444444444		0.8		1128.3555555556		1410.4444444444		0.8		1128.3555555556		1410.4444444444		0.8		1128.3555555556		1410.4444444444		5.6		7898.4888888889		1410.4444444444		1.9		2679.8444444444		1410.4444444444		0.8		1128.3555555556		1410.4444444444		1.6		2256.7111111111		19605.1777777778

		Average		6363.14		707.02										565.61						565.61						565.61						565.61						3959.29						1343.33						565.61						1131.22		9827.51

		Total		44541.97		4949.11										3959.29						3959.29						3959.29						3959.29						27715.01						9403.31						3959.29						7918.57

		[1] Singh and Mittal, 1992





Outputs energy

				Vegetable		Hay		Energy coefficient[1]		Energy Equivalent		Corn grain		Energy coefficient [3] , [2]		Energy Equivalent		Goat LW*		Energy coefficient [4]		Energy Equivalent		Pigs LW		Energy coefficient [4]		Energy Equivalent		Cattle LW		Energy coefficient [4]		Energy Equivalent		Chicken LW		Energy coefficient [5]		Energy Equivalent		Eggs		Energy coefficient [4]		Energy Equivalent		Pigs manure		Energy coefficient[6]		Energy Equivalent		MJ				MJ		MJ

		Year		(MJ)		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		kg		(MJ/kg)		MJ		Total food energy output				Livestock energy output		Plant energy output

		2007		3570.78		0.00		2.77		0.00		0.00		15.30		0.00		1534.81		10.65		6538.31		50075.00		9.80		343514.50		23260.00		10.70		149329.20		0.00		10.33		0.00		0.00		6.10		0.00		50075.00		0.30		2704.05		505,657		502,953		499,382		3,571

		2008		5893.87		0.00		2.77		0.00		0.00		15.30		0.00		2016.33		10.65		8589.55		53375.00		9.80		366152.50		45540.00		10.70		292366.80		0.00		10.33		0.00		0.00		6.10		0.00		53375.00		0.30		2882.25		675,885		673,003		667,109		5,894

		2009		7016.89		0.00		2.77		0.00		0.00		15.30		0.00		2010.98		10.65		8566.76		42750.00		9.80		293265.00		27980.00		10.70		179631.60		0.00		10.33		0.00		0.00		6.10		0.00		42750.00		0.30		2308.50		490,789		488,480		481,463		7,017

		2010		8473.55		0.00		2.77		0.00		0.00		15.30		0.00		820.00		10.65		3493.20		21325.00		9.80		146289.50		35560.00		10.70		228295.20		0.00		10.33		0.00		0.00		6.10		0.00		21325.00		0.30		1151.55		387,703		386,551		378,078		8,474

		2011		8902.18		0.00		2.77		0.00		0.00		15.30		0.00		860.00		10.65		3663.60		29825.00		9.80		204599.50		20980.00		10.70		134691.60		0.00		10.33		0.00		0.00		6.10		0.00		29825.00		0.30		1610.55		353,467		351,857		342,955		8,902

		2012		15330.16		14150.00		2.77		39195.50		14197.00		15.30		217214.10		420.00		10.65		1789.20		21075.00		9.80		144574.50		13620.00		10.70		87440.40		920.00		10.33		8078.06		1375.00		6.10		8387.50		21075.00		0.30		1138.05		523,147		522,009		250,270		271,740

		2013		19605.18		11020.00		2.77		30525.40		0.00		15.30		0.00		490.00		10.65		2087.40		30675.00		9.80		210430.50		20200.00		10.70		129684.00		1840.00		10.33		16156.12		1375.00		6.10		8387.50		30675.00		0.30		1656.45		418,533		416,876		366,746		50,131

		Average		9827.51		3595.71				9960.13		2028.14				31030.59		1164.59				4961.15		35585.71				244118.00		26734.29				171634.11		394.29				3462.03		392.86				2396.43		35585.71				1921.63		479,312

		Total				25170.00				69720.90		14197.00				217214.10		8152.12				34728.02		249100.00				1708826.00		187140.00				1201438.80		2760.00				24234.18		2750.00				16775.00		249100.00				13451.40

		Assumptions

		* Live Weight

		2. Dry matter of pig excrement:18%, reference: DESIGN OF BIOGAS  PLANT, Bio-gas Project, LGED.

		Reference:

		[1]SAINZ , 2003.

		[2] Meul et al., 2007

		[3] USDA, 2004 .USDA National Nutrient Database for Standard Reference. United States Department of Agriculture. Accessdon: http://www.nal. usda.gov/fnic/foodcomp/search.

		[4] Harvey, L.D.D. 2010. Energy Efficiency and the Demand for Energy Services. Earthscan, New York.

		[5] Celik LO. Effects of dietary supplemental L-carnitine and as corbic acid on performance, carcass composition and plasma L-carnitine concentration of broiler chicks reared under different temperature. Arch Anim Nutr; 2003: 27-38.

		[6] Sing and Mittal, 1992





Outputs energy

		



Total food energy output

Livestock energy output

Energy Output (MJ)

Total and Livestock Farm Energy Output



Final energy analysis 

		Year		Crop Seed		Vegetable seed		Diesel		Biodiesel		Gasoline		Electricity		Natural Gas		Chemical fertilizer		Lime		Herbicide		Hay		Soybean meal		Wood		Water		Plastic		Aluminium		Tractor		Total Energy  Input		Total energy output		Energy Efficiency		Energy productivity of vegetables		Energy productivity of field crops & livestock		Energy intensity of vegetables		Energy intensity of field crops & livestock		Net Energy Gain		Direct energy		Indirect energy		Renewable energy		Non renewable energy

		2007		217,749		59		339,954		- 0		732,351		918,660		509,584		618,040		30,333		23,805		263,432		99,018		- 0		8,217		- 0		- 0		- 0		3,761,202		505,657		0.13		0.0016		0.0332		634.45		30.10		(3,255,545)		2,500,549		1,260,653		588,475		3,172,727

		2008		226,781		61		255,825		- 0		523,809		824,412		636,769		583,534		53,925		27,921		600,903		225,865		- 0		10,980		2,660		17,232		- 0		3,990,677		675,885		0.17		0.0025		0.0389		405.13		25.73		(3,314,792)		2,240,815		1,749,862		1,064,590		2,926,087

		2009		291,692		79		314,987		- 0		652,614		781,956		632,843		218,519		- 0		10,392		264,500		99,419		- 0		8,218		2,660		17,184		- 0		3,295,063		490,789		0.15		0.0031		0.0353		317.60		28.36		(2,804,274)		2,382,400		912,663		663,908		2,631,155

		2010		173,405		47		328,013		- 0		623,699		596,688		620,082		252,575		262,885		7,508		160,386		60,285		- 0		9,605		5,400		34,368		- 0		3,134,946		387,703		0.12		0.0036		0.0255		278.70		39.16		(2,747,243)		2,168,482		966,463		403,727		2,731,218

		2011		169,922		46		464,429		- 0		463,700		580,128		169,394		154,638		- 0		11,595		111,525		41,919		- 0		13,967		5,400		34,368		165,600		2,386,631		353,467		0.15		0.0072		0.0347		139.37		28.80		(2,033,164)		1,677,651		708,980		337,380		2,049,251

		2012		335,546		91		541,322		17,395		458,968		367,344		116,248		169,477		- 0		4,423		148,704		55,894		312,625		7,676		8,100		51,552		- 0		2,595,366		523,147		0.20		0.0115		0.0391		87.01		25.60		(2,072,218)		1,813,902		781,464		877,932		1,717,434

		2013		396,159		107		416,529		37,564		439,017		508,380		20,444		113,419		- 0		8,806		148,704		55,894		1,578,717		7,427		8,100		51,552		- 0		3,790,819		418,533		0.11		0.0058		0.0447		171.32		22.36		(3,372,286)		3,000,650		790,168		2,224,573		1,566,246

		Average		258,751		70		380,151		7,851		556,308		653,938		386,480		301,457		49,592		13,493		242,593		91,185		270,192		9,442		4,617		29,465		23,657		3,279,243		479,312		0.15		0.0050		0.0359		290.51		28.59		(2,799,932)		2,254,921		1,024,322		880,084		2,399,160

																																																						Direct energy		Indirect energy		Renewable energy		Non renewable energy

																																								Year		Energy Efficiency												2254921.29859487		1024321.92907278		880083.52		2399159.71

		Assumptions																																						2007		0.1344

		1. For each enterprise (vegetables + field crops & livestock products) I calculated the ratio between the amount of product and the total energy input, which we deﬁne as ‘energy productivity’.  (reference: Meul, et al., 2007)																																						2008		0.1694

		2. Energy inputs to greenhouse vegetables:vegetable seed+electricity+natural gas+lime+wood+water+plastic+aluminium																																						2009		0.1489

		3. Energy inputs to field crops & livestock enterprises: crops seed+diesel+biodiesel+gasoline+electricity+natural gas+chemical+herbicide+lime+hay+soybean meal+water+tractor																																						2010		0.1237

																																								2011		0.1481

																																								2012		0.2016

																																								2013		0.1104

																																								Ave		0.15

				Crop Seed		Vegetable seed		Diesel		Biodiesel		Gasoline		Electricity		Natural Gas		Chemical fertilizer		Lime		Herbicide		Hay		Soybean meal		Wood		Water		Plastic		Aluminium		Tractor

				270912.571904762		73.1927		407571.986452381		10468.4972777143		532384.209904762		581405.71		324248.411169567		201680.91		52079.4685714286		9369.3828333333		179401.933635952		67432.8780071429		360255.6		9389.15		5712.8571428571		36414.85		31542.8571428571





Final energy analysis 
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Sean analysis

		



Total Energy  Input
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Energy Efficiency



		



Non-renewable energy inputs



		



Renewable energy inputs



				Total energy output		Total GHG emissions		Total GHG emissions				GHG emissions/MJ output																														Total energy output		Livestock products

		Year		MJ		t CO2,eq		t CO2,eq/ha				t CO2,eq/MJ		t CO2,eq/GJ				Non renewable energy		Total energy output				MJ output/MJ non-renewable energy input		MJ output/MJ non-renewable energy input (%)		Renewable energy		Non renewable energy				Total Energy  Input		Total energy output		Energy efficiency				MJ		MJ

		2007		505,657		787		4.7				0.0015572		1.56				3,172,727		505,657				0.1593760951		16		588,475		3,172,727				3,761,202		505,657		13.4				505656.844683799		499382.011111111

		2008		675,885		1014		6.1				0.0015006		1.50				2,926,087		675,885				0.2309859638		23		1,064,590		2,926,087				3,990,677		675,885		16.9				675884.971852692		667108.851020408

		2009		490,789		742		4.4				0.0015120		1.51				2,631,155		490,789				0.1865297898		19		663,908		2,631,155				3,295,063		490,789		14.9				490788.747002071		481463.356097561

		2010		387,703		685		4.1				0.0017658		1.77				2,731,218		387,703				0.1419523992		14		403,727		2,731,218				3,134,946		387,703		12.4				387702.998332913		378077.9

		2011		353,467		417		2.5				0.0011791		1.18				2,049,251		353,467				0.1724861268		17		337,380		2,049,251				2,386,631		353,467		14.8				353467.427777778		342954.7

		2012		523,147		313		1.9				0.0005974		0.60				1,717,434		523,147				0.3046099945		30		877,932		1,717,434				2,595,366		523,147		20.2				523147.465555556		250269.66

		2013		418,533		374		2.2				0.0008928		0.89				1,566,246		418,533				0.2672201862		27		2,224,573		1,566,246				3,790,819		418,533		11.0				418532.547777778		366745.52





		



t CO2,eq/GJ
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(Energy Output/Input)*100

MJ food-energy output/MJ non-renewable energy input



		



Energy efficiency

(Energy output/input)*100

MJ food-energy output/MJ total energy input



		



Renewable energy

Non renewable energy

Energy Inputs (MJ)

Renewable and Non-Renewable Energy Inputs









ORGANIC
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GRASS-FINISHED
PASTURED

FREE-RANGE

RAW

PRECISION FARMING

BIODYNAMIC CO-GRAZING

FAIR TRADE

ANTIBIOTICS

CSA NATIVELOCAL

SUBSIDIZED REGULATIONS

PEAK OIL

BIOFUELS

FOOD COSTS

CONSOLIDATION
RESILIENCE

GLOBALISM

LABOR

HEIRLOOM

VEGETARIANISM

WATER

LAND-USE ORDINANCES

VALUE-ADDED

ARTISANAL

ECONOMY OF SCALE

CLIMATE CHANGE

FOOD SAFETY

HERBICIDES

FOOD VALUE CHAINS



“Eating is an agricultural act.”
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