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New and Emerging Technologies for Enhancing Small Farm Profitability 

Robin G. Brumfield 
Rutgers, The State University of New Jersey 

55 Dudley Road, New Brunswick, NJ  08901-8520 
Brumfield@aesop.rutgers.edu 

 
Farm decision-making must be based on accurate and timely information (Brumfield, 

2010). Adopting and integrating technology into marketing practices enhances competitive 
advantage by amplifying marketing messages through record keeping and cost accounting 
programs.  A simple Rutgers Cost Accounting Program, developed in Microsoft Excel and 
distributed by Rutgers University lets farmers determine the costs and returns of each crop that 
they produce. The program calculates costs of crops produced outdoors as well as greenhouse 
crops. It generates information showing total costs, and net returns per unit. It enables producers 
to easily determine the profitability of each crop. From this information, they can determine 
which crops are their winners and losers. This software also will help farmers make decisions on 
pricing, identifying and reducing unprofitable production costs and increasing sales of profitable 
crops. 
 The Rutgers Cost Accounting Program calculates the percentages of each overhead cost 
by using information that growers take from their income statement and input into the program. 
The program combines this with information from the balance sheet, to calculate 17 key 
financial ratios. In addition to analyzing their actual costs, farmers can use the program as a 
planning tool to analyze the impact of increased costs, changes in prices, changes in marketing 
mixes, or other changes they are considering. 
 Tables 1 and 2 show figures from an example Northeast farm with sales of $2.2 million, 
and net returns of $211,455 or 9.5%. The farm has a 138,759 square feet greenhouse and grows 
petunia flats, marigold flats, geranium flats, geraniums in 4-inch pots, poinsettias in 6-inch pots 
and an acre of outdoor cut flowers. Table 1 shows basic production inputs needed to calculate 
cost per square foot per week. Table 2 summarizes information from the income statement and 
calculates each cost as a percentage of sales. If we take those same numbers and triple energy 
costs (which has happened over the last decade), the net losses are $37,585 or -1.7% of sales. 
Taking this further, we can use the program to show that if we inflate prices of crops by 5% after 
increasing fuel costs, the net returns become positive (Tables 2 and 3).  All crops, both 
greenhouse and outdoors, are profitable in in the base example, but, when we increase energy 
costs, then geranium flats and poinsettias become unprofitable.  If we then increase sales prices 
by 5%, the net returns for the greenhouse become positive ($73,393), but poinsettias and 
geranium flats are still slightly unprofitable.  

One method of assessment is financial analysis using financial ratios. Using numbers 
from 
the balance sheet and income statement, the program calculates the ratios which fall into four 
categories: profitability, financial efficiency, liquidity, and solvency. Table 4 shows the results 
from the base example. The program calculates each ratio, gives a recommendation for what the 
ratio should be, shows the formula for calculating the ratio, and provides an explanation as to 
what the ratio means for the farm. 
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With rising energy costs and competitive markets, managers need to pay close attention 
to the bottom line and how changes in costs impact it.  The Rutgers Cost Accounting Program 
allows farmers to do “what if” planning on paper instead of making bigger, real mistakes on the 
farm. For more information, contact Dr. Robin G. Brumfield, 55 Dudley Road, Rutgers 
University, New Brunswick, NJ 08901-8520, phone 848/932-9130, e-mail: 
Brumfield@aesop.rutgers.edu.   
 
Literature Cited 
Brumfield, R.G. 2010. Strategies Producers in the Northeastern United States Are Using to 
Reduce Costs and Increase Profits in Tough Economic Times. HortTechnology 20(5):836-
843. 
 
 
Table 1.  An example of production inputs, which includes names of specific crops, 
number of units started, area used to produce each unit, production time, percentage sold, 
and sales price. 
 
 

  Crops 

  Petunia Marigold Geranium Geraniums Poinsettias Outdoor Cut 
Flowers 

  flats flats flats (4-inch 
pots) 

(6-inch 
pots) (bunches) 

Number of 
units started 50,000 50,000 50,000 100,000 126,000 26,136 

Square feet 
per unit 1.64 1.64 1.64 0.11 1      1 acre 

Weeks to 
grow 8 6 13 6 15 15 

Percent sold 0.98 0.98 0.98 0.95 0.95 0.95 
Sales price $7.93  $7.00  $11.73  $1.66  $5.46  $4.00  
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Table 2.  Baseline income statement data, the same data except for tripled energy costs, and 
the same data with tripled energy costs and sales prices being increased by 5%. 

  Base Tripled Fuel Costs 
Tripled Fuel Costs/ 

Sales Prices Increased 
5% 

  $ % of 
Sales $ % of 

Sales $ % of 
Sales 

Sales                                                  $2,219,560  100.0% $2,219,560  100.0% $2,330,538  100.0% 
Directs costs             
   Seeds, cuttings, or plants $490,540  22.1% $490,540  22.1% $490,540  21.0% 
   Pots or containers $141,180  6.4% $141,180  6.4% $141,180  6.1% 
   Marketing containers $6,915  0.3% $6,915  0.3% $6,915  0.3% 
   Growing medium $37,341  1.7% $37,341  1.7% $37,341  1.6% 
   Fertilizer and chemicals $40,753  1.8% $40,753  1.8% $40,753  1.7% 
   Tags $60,160  2.7% $60,160  2.7% $60,160  2.6% 

   Sales Commissions $2,875  0.1% $2,875  0.1% $2,875  0.1% 

   Other $998  0.0% $998  0.0% $998  0.0% 
Overhead salaries (including 
benefits) $42,562  1.9% $42,562  1.9% $42,562  1.8% 

General wages (including 
benefits) $728,496  32.8% $728,496  32.8% $728,496  31.3% 

Utilities   
  Heating fuel/Machinery Fuel $77,566  3.5% $232,698  10.5% $232,698  10.0% 
   Electricity $40,352  1.8% $40,352  1.8% $40,352  1.7% 
   Telephone $5,894  0.3% $5,894  0.3% $5,894  0.3% 
   Water $464  0.0% $464  0.0% $464  0.0% 
Overhead   
  Depreciation $92,642  4.2% $92,642  4.2% $92,642  4.0% 
   Interest $8,080  0.4% $8,080  0.4% $8,080  0.3% 
   Repairs $43,829  2.0% $43,829  2.0% $43,829  1.9% 
   Taxes $26,131  1.2% $26,131  1.2% $26,131  1.1% 
   Insurance $37,546  1.7% $37,546  1.7% $37,546  1.6% 
   Advertising $11,277  0.5% $11,277  0.5% $11,277  0.5% 
   Travel and entertainment $7,431  0.3% $7,431  0.3% $7,431  0.3% 
   Office expense $9,589  0.4% $9,589  0.4% $9,589  0.4% 
   Professional fees $19,444  0.9% $19,444  0.9% $19,444  0.8% 
   Truck expense and 
equipment rental $46,954  2.1% $140,862  6.3% $140,862  6.0% 

   Land rental $2,112  0.1% $2,112  0.1% $2,112  0.1% 
   Miscellaneous $26,974  1.2% $26,974  1.2% $26,974  1.2% 
Total expenses                                       $2,008,105  90.5% $2,257,145  101.7% $2,257,146  96.9% 
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Net Returns $211,455  9.5% ($37,585) -1.7% $73,393  3.1% 
Greenhouse area (ft²) 138,759   138,759   138,759   
Greenhouse space used for production (%)  75   75   75 
Weeks in operation (52 if a 
full year) 40   40   40   
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Table 3.  An example from the Greenhouse Cost Accounting program of output 
information per units and per crop using 2003 Northeast cost. 
 
  Crops 

  Petunia Marigold Geranium Geraniums Poinsettias 
Outdoor 

Cut 
Flowers 

  flats flats flats (4-inch 
pots) 

(6-inch 
pots) (bunches) 

   Sales $388,570  $343,000  $574,770  $157,700  $653,562  $99,317  
   Profit 
(loss) per 
crop 

$63,004  $44,950  $42,911  $18,350  $69,918  $19,201  

   Profit 
(loss) per 
unit 

$1.29  $0.92  $0.88  $0.19  $0.58  $0.77  

   Profit 
(loss) per sq. 
ft-wk 

$0.10  $0.09  $0.04  $0.28  $0.03  $0.03  

   Sales price $7.93  $7.00  $11.73  $1.66  $5.46  $4.00  
Everything held constant, but energy costs tripled. 

   Sales $388,570  $343,000  $574,770  $157,700  $653,562  $99,317  
   Profit 
(loss) per 
crop 

$16,464  $10,045  ($32,717) $13,668  ($64,169) $19,141  

   Profit 
(loss) per 
unit 

$0.34  $0.21  ($0.67) $0.14  ($0.54) $0.77  

   Profit 
(loss) per sq. 
ft-wk 

$0.03  $0.02  ($0.03) $0.21  ($0.03) $0.03  

   Sales price $7.93  $7.00  $11.73  $1.66  $5.46  $4.00  
Everything held constant, but energy costs tripled and sales prices increased 5%. 

   Sales $407,999  $360,150  $603,508  $165,585  $686,240  $104,283  
   Profit (loss) 
per crop $35,892  $27,195  ($3,979) $21,553  ($31,491) $24,107  

   Profit (loss) 
per unit $0.73  $0.56  ($0.08) $0.23  ($0.26) $0.97  

   Profit (loss) 
per sq. ft-wk $0.05  $0.06  ($0.00) $0.33  ($0.02) $0.04  

   Sales Price $8.33  $7.35  $12.32  $1.26  $5.25  $4.20  
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Table 4. Financial ratios calculated for the example farm presented in the other tables. 
 

Profitability The ability to earn a good profit and generate satisfactory return on investment. 

Measure Your 
Figure Recommendation Formula Explanation 

Net Income 
(Profit) $211,455 >$50,000 per 

family 
Sales - Total 

Costs 

What remains after subtracting all 
the costs (including depreciation, 
interest, salaries, and taxes) from 
your sales. Also called bottom 
line, net earnings, net profit. 

Gross Margin 64.82% 30-40% 
(Sales - Total 
Direct Costs) / 

Sales 

The amount of contribution to the 
business enterprise, after paying 
direct costs. 

Profit Margin 9.53% 10-15% Net Income / 
Sales 

Profit per dollar of sales after 
paying the owner's salary and 
accounting for opportunity cost of 
capital invested. 

Return on 
Equity 27.89% >10% Net Income / Net 

Worth 

Measures how effectively you are 
using your reserves to produce 
income. 

Return on 
Assets 17.16% >10% Net Income / 

Total Assets 
Measures how you employ your 
assets to obtain sales revenue. 

          
Financial 
Efficiency How well you employ your assets. 

Measure Your 
Figure Recommendation Formula Explanation 

Financial 
Efficiency Ratio 85.94% < 65% 

(Total Expenses-
Interest-

Depreciation) / 
Sales 

Measures how you employ your 
assets to obtain sales revenue. 

Asset Turnover 
Ratio 180.14% > 25% - 30% Sales / Total  

Assets 

How you are in utilizing your 
assets in generation of sales 
revenue. Higher is better. If low, 
it indicates the current level of 
investment needs to be used more 
efficiently or maybe some capital 
can be sold without adversely 
affecting operating efficiency. 

Operating 
Expense Ratio 10.78% <65% 

(Operating 
Expense - 

Depreciation) / 
Sales 

For every dollar we took in, how 
much did we need to spend? 
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Depreciation 
Expense Ratio 4.17% < 15% Depreciation 

Expense / Sales 
Provides a measure of the capital 
costs incurred by the firm. 

Interest Expense 
Ratio 0.36% < 15% Interest Expense / 

Sales 
Shows percent of your income 
needed to pay interest.  

          

Liquidity The ability of the firm to meet its current obligations without disrupting normal business 
operations. 

Measure Your 
Figure Recommendation Formula Explanation 

Current Ratio 1.85 >1.5 
Total Current 

Assets / Current 
Liability 

Measures the ability to satisfy 
current debts with current assets. 

Working 
Capital $207,162  Positive, Stable 

Total Current 
Assets - Total 

Current Liabilities 

Approximates the amount of funds 
available from within the business 
to purchase crop inputs and 
equipment necessary to produce 
products. In general, a lot of 
working capital = more success 
since you can expand and improve 
operations. 

  
Solvency The ability to meet loan payments.   

Measure Your 
Figure Recommendation Formula Explanation 

Debt/Asset 
Ratio 38.47% <30% Total Liabilities / 

Total Assets 

Measures the percentage of your 
total assets to which creditors have 
claims. Measures financial risk 
with debt financing. If = 0, the firm 
is out of debt. 

Equity/Asset 
Ratio 61.53% <60% Total Equity / 

Total Assets 
What portion of the business YOU 
own. 

Debt/Equity 
Ratio 62.51% <150% Total Liabilities / 

Net Worth 
What portion of the business 
YOUR LENDERS own. 

Working 
Capital Ratio 10.32% >50% 

(Current Assets-
Current 

Liabilities)/Total 
Expenses 

Measures the return on your assets 
without regard to how the firm is 
financed. 

Leverage Factor 1.625 5 
Total Assets / Net 

Worth 

A measure of the firm's riskiness. It 
is the ratio of your assets to your 
net worth. 
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New and Emerging Technologies for Enhancing Small Farm Profitability 
 

Theresa J. Nartea  
Virginia State University/Cooperative Extension 

 tnartea@vsu.edu 

 

The global e-marketplace positions small farm businesses for increased profits through social 
media and smartphone technologies (Berthon, et al., 2012).   Integrating computer and mobile 
systems (smartphone) into small farm marketing strategy provides financial rewards (Reinartz et 
al., 2011).  The traditional 4Ps marketing mix of product, price, place, and promotion must be 
retooled to incorporate ePs (Chea, et al., 2012).  The ePs consider participation, personalization, 
promptness, and privacy within the e-marketplace environment (Chea et al., 2012).   

 
Understanding differences between social media applications informs marketing strategy in 
consumer driven promotions (Smith, Fischer, & Yongjian, 2012).  Worldwide there are 1.08 
billion smartphones in use and by 2014 smartphone internet use will exceed desktop internet use 
(DigitalBuzz, 2011).  Small farmers can profit from integrating smartphone technologies to 
communicate, educate, and make credit card transactions.  Remaining competitive in the 21st 
century marketplace means adopting emerging mobile technology in practical ways.  The 
purpose of this educational bulletin is to explain the mobile commerce (m-commerce) concepts 
of QR codes and smartphone credit card transactions. 
 

What is a QR Code? 

A QR code is an acronym for the term:  Quick Response Code.  The QR code is a two-
dimensional matrix bar code that is used to identify products (Fig. 1). 
 

Fig.1 QR code example 

Who uses QR codes? 

Did you know 50 percent of smartphone owners have scanned a 
QR code and one in five smartphone users buy a product after a 
QR code scan? (Tode, 2012).   

 

Luxury brands introduced QR codes in prestige consumer 
products within the US marketplace focusing on:  (a) 
electronics, (b) specialty foods, (c) organics, and (d) socially 
conscious positioned categories. 
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QR Code Scanner Downloaded Needed by Smartphone Users 

To begin scanning QR codes a smartphone user must download the appropriate mobile 
application for their specific phone.   

Consumers can conduct a Google Search for:  QR reader.  Denso Wave the makers of QR code 
technology provided a useful webpage of downloadable QR scanners for different smartphones:  
http://2d-code.co.uk/qr-code-readers/ 

 

Steps for Creating a QR Code Example to Reference a Webpage 

 

Step 1: 

   

Choose a website.  You can select your farm 
webpage.  In this example a nutritional 
website is being used.   

Go to the address bar and copy the website 
address. 

 

 

Step 2: 

 

To copy the website address completely, 

Highlight the entire website address 

Go to top menu bar 

Select EDIT 

Choose COPY  
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Step 3: 

 

Go to the QR creator website: 

  http://www.interactive-
studios.net/barcode/createcode.aspx 

 

Click on URL choice  

 

Step 4: 

 

Beside the word URL, delete the letters 
http:// and make the URL line blank 

 

 

Step 5: 

 

Put your cursor in the URL: blank section 

Press the CTRL and the V keys at the same 
time 

Your website address should appear in the 
URL:  blank section 

 

http://www.interactive-studios.net/barcode/createcode.aspx
http://www.interactive-studios.net/barcode/createcode.aspx
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Step 6: 

 

Use the drop down menu to pick the size of 
your QR code. 

Small for a business card 

Medium for a brochure or small price sign,  

Large for a poster  

 

Step 7: 

 

Pick the color of your QR code 

 

Green is nice for natural food products 

You can match the color with the vegetables 
you are selling  

 

Step 8: 

 

Click on CREATE CODE 

 

This service is free for 1,000 times before 
you have to register your information. 
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Step 9: 

 

Smile.  You made a QR code.  If you have a 
smartphone QR code scanner, try it.  Does it 
go to the website you selected? 

 

 

Step 10: 

 

Save your QR code image to use in your 
printed and web promotional pieces. 

 

 

Step 11: 

 

Click on the floppy disk symbol to save the 
image file to your computer 

 



 6TH NATIONAL SMALL FARM CONFERENCE PROCEEDINGS 
PRECONFERENCE SHORT COURSES 

 
 
 

Step 12: 

 

Open your QR code to retest image and save 
it 

 

 

Step 13: 

 

Go to FILE 

Select MAKE A COPY 

 

 

Step 14: 

 

Save your QR codes in one place on your 
computer so you can find them later.  Try to 
name them a special name that will help you 
remember what they were for 
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Step 15: 

 

You can make a sign in Microsoft Word.   

Click on INSERT menu 

Select PICTURE 

Choose INSERT PICTURE FROM FILE 
 

 

Step 16: 

 

Now your QR code is on the sign! 

 

 

Step 17: 

Select the QR code 

Using PICTURE TOOLS menu 

Click on WRAP TEXT 

Choose IN FRONT OF TEXT 

This allows one to move the QR code 
around on the page.  
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Step 18: 

Add your flourishes and you are done! 

Consider specific recipe pages, or nutritional 
webpages to take customers to, good ones 
are: 

World’s Healthiest Foods:  
http://www.whfoods.com/foodstoc.php 

Fruits and Veggies More Matters: 
http://www.fruitsandveggiesmorematters.org  

 

 

Consider using QR codes for different 
purposes: 

Business cards, Website homepages, 
educational signage, product information. 

 

To change the type of QR code select from 
the choices available in Step 3 of these 
directions. 

 

 

 

Smartphone Credit Card Acceptance 

Consumer spending self-control is reduced with the availability of a credit card (Haws, Bearden, 
& Nenkov, 2011).  Consumers are less concerned with pricing and are more likely to impulse 
buy when using a credit card over paying with actual cash (Thomas, Desai, & Seenivasan, 2010).  
Small farmers who understand consumer purchasing behavior will profit when they have the 
ability to accept credit cards.  Identify and target consumers that are college-age, wear trendy 
clothing, or carry a smartphone.  Consider asking target customers what items they desire to 

http://www.whfoods.com/foodstoc.php
http://www.fruitsandveggiesmorematters.org/
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purchase most.  This customer segment places value on conveniently pre-packaged and prepared 
foods. 

Evaluating Potential Companies 

Review the following table to determine the best fit for your business needs.  Go to the listed 
websites to find out the most current information since costs are subject to change. 
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Key Concepts for Developing a Business Plan 

Mr. Wendell H. Pepper,  
Center for Profitable Agriculture,  University of Tennessee Extension 

wpepper@utk.edu 

Farmers who want to consider adding a value-added agriculture enterprise should carefully 
evaluate their personal attributes, skills and values as they develop a business plan. Value-added 
entrepreneurs must continue to juggle all the challenges of producing a raw commodity while 
adding new challenges such as managing additional labor, budgets and finances, operating 
equipment, marketing products, understanding and complying with regulations and maintaining 
records. Successful entrepreneurs are usually self-starters, highly organized, goal-oriented and 
effective communicators. They are self-confident and life-long learners who carefully consider 
whether they have the skills and resources needed to develop their enterprise, as well as whether 
they are willing to make any sacrifices required to make the enterprise profitable. They also 
consider the potential quality of life, labor and financial implications this could have on their 
family. A personal evaluation exercise listed in Agritourism in Focus at 
https://utextension.tennessee.edu/publications/Documents/PB1754_ch2.pdf will help a 
prospective entrepreneur evaluate how he/she compares to successful entrepreneurs. 

Values represent an individual’s highest priorities and these values influence business objectives. 
Consideration should be given to the type of life one wants to lead, things considered financially 
important, and values relative to the environment and community. It’s a good idea for the 
entrepreneur to share values with other planning team members so values can be identified that 
are held in common. It’s also important for team members to become aware of the different 
values held by each planning team member. This will make goal setting and conflict resolution 
easier down the road. Ideally, by gaining an understanding of what motivates each planning team 
member, the entrepreneur will be able to develop goals that everyone can commit to and support.   

A business plan is a document that defines the values, goals, challenges and strategies for a 
business. A business plan helps the entrepreneur determine the potential feasibility of a venture 
before committing resources. It shows where the business is going and how it will get there. It is 
an important document that helps sell the idea to bankers and partners who will have a vested 
interest in the business. It’s also helpful to have a team of trusted advisors who can review the 
business plan. These advisors may include family members, bankers, lawyers, potential 
customers and investors. They may think of things that can affect the market for the product that 
the entrepreneur hasn’t considered. 

The components of a business plan include: 

• Executive Summary 

mailto:wpepper@utk.edu
https://utextension.tennessee.edu/publications/Documents/PB1754_ch2.pdf
https://utextension.tennessee.edu/publications/Documents/PB1754_ch2.pdf
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• Mission Statement 
• Goals and Objectives 
• Situational Analysis 
• Marketing Strategy 
• Financial Strategy 
• Management Needs and History 
• Contingency Strategy 

Our discussion will focus on the financial strategy section. The financial statements that should 
be included in the business plan are the balance sheet, income statement and cash flow statement. 
A balance sheet is a summary of the business’s financial condition at a specific point in time. It 
lists the assets (financial resources that are available) and liabilities (debts owed). The difference 
between the assets and liabilities is the owner’s equity. The owner’s equity is a measure of the 
owner’s ability to withstand future risks. 

The income statement shows the business’s income and expenses over a given period, such as a 
year. The difference between income and expenses is profit or loss. A cash flow statement shows 
how changes in balance sheet accounts and income affect cash and cash equivalents. The cash 
flow statement shows all the flow of cash in and cash out of the business. 

For a farm business that is considering adding a value-added enterprise, it is a good idea to 
prepare two income statements—one for the existing business and another for the proposed 
value-added business. This will help the owner compare anticipated returns of the value-added 
enterprise with the existing business and will allow an analysis of costs of production. Amortized 
start-up costs and operating costs must be considered along with the projected volume of sales 
units to arrive at a selling price that will allow the owner to break even. For example, a small 
orchard owner who wants to add an on-farm roadside market might have projected total start-up 
and operating costs of $45,178. If 4,285 baskets are the expected volume of sales units, the 
breakeven price would be $45,178 ÷ 4,285, or $10.54 per basket. The breakeven price is the 
price at which a business neither incurs a profit nor incurs a loss. Breakeven analysis is a useful 
planning tool because it shows the minimum level of activity required to stay in business. 
Breakeven analysis can also help a business determine the sales volume required to reach a 
particular profit target. However, breakeven analysis is based on assumptions and these 
assumptions may change. In the previous example, these assumptions include: 

• The orchard owner expects to produce 4,285 baskets each year. 
• A market can be developed in a single year and all the fruit will be sold at the roadside 

market.  
• The value-added enterprise will remain in business for the duration of the period chosen 

to amortize start-up costs. 
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• The projected costs are known and will not change. 
When determining a selling price for the value-added product, the price at which competitors sell 
their products must be considered. Traffic flow at the proposed location, the income level of 
target consumers and the length of time required to develop a market for the product are also 
important considerations. If the orchard owner determines that $12 per basket is a reasonable 
selling price, then the breakeven level of production may be calculated by dividing total costs by 
the selling price. In this case, the breakeven level of production or sales volume needed to break 
even would be $45,178 ÷ $12, or 3,765 baskets. This information is useful in helping to 
determine whether there will likely be enough customers and sales of the product to cover costs. 
However, this must be tempered with the reality that the supply of available fruit may not match 
customers’ demand. Breakeven analysis is based on averages and the fruit ripening process is 
affected by factors such as precipitation, sunlight and temperature. There may be times where 
there will be more fresh product available for sale than there are customers to buy it. 

Successful entrepreneurs know the importance of keeping good records that may be used to 
monitor operations and control costs. Good records provide critical information that enables the 
entrepreneur to plan effectively. They also provide a means for the entrepreneur and lender to 
evaluate performance and project the timing of cash flows and loan repayment. 

 

 

 


