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First, a few industry trends…
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U.S. Dairy Industry -- Number of Dairy Farms
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National Trends (the big picture) – Operations 

U.S. Dairy Industry -- Number of Dairy Farms
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Decrease from 
1965 to 2004 = 92.7%
(6.5% annually)

Decrease from 
1965 to 2004 = 92.7%
(6.5% annually)

1.11M in 1965

81.4K in 2004
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Dairy Cow Inventory and Annual Milk Production
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National Trends – Cows & production

Cows ↓ and milk ↑ Better genetics and/or management

Dairy cow inventory (-1.3%)

Milk production (+0.8%)
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U.S. Dairy Industry
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National Trends – Productivity & farm size

Linear trend implies 
milk production/cow 
increases 277 lbs/year.

Linear trend implies 
milk production/cow 
increases 277 lbs/year.
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Number of U.S. Dairy Operations by Size of Operation

0

20

40

60

80

100

120

140

1998 1999 2000 2001 2002 2003 2004

N
um

be
r o

f f
ar

m
s,

 th
ou

sa
nd

s

> 2000 hd (14.5%)
1000-1999 hd (3.3%)
500-999 hd (2.1%)
200-499 hd (-1.6%)
100-199 hd (-4.6%)
< 100 hd (-6.7%)

117,145

81,440

  -5.9% per year

Percent of Farms

Head          1998     2004
< 200           93.6      90.6
> 1000           0.8        1.6 

National Trends – Operations by farm size
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U.S. Milk Production by Size of Operation
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> 1000         19.3      33.3 

National Trends – Production by farm size
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Total Milk Cows
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Appalachian (-3.9%)

Corn Belt (-2.6%)

Delta States (-5.5%)

Lake States (-2.4%)

Mountain (4.0%)

Northeast (-1.8%)

Northern Plains (-2.7%)

Pacif ic (2.2%)

Southeast (-2.1%)

Southern Plains (-0.4%)

Regional Trends – Cows 
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State Rankings of Milk Production
 Rank 2004 1994 1984

1 CA 36,465   CA 25,234   WI 23,501   
2 WI 22,085   WI 22,412   CA 15,292   
3 NY 11,650   NY 11,400   NY 11,443   
4 PA 10,062   PA 10,230   MN 10,331   
5 ID 9,093     MN 9,342     PA 9,423     
6 MN 8,102     TX 6,225     MI 5,350     
7 NM 6,710     MI 5,545     OH 4,650     
8 MI 6,315     WA 5,203     TX 3,848     
9 TX 6,009     OH 4,513     IA 3,805     
10 WA 5,416    IA 3,960   WA 3,468   

Regional Trends – Production

Top 10 Milk Production, 2004 (million lbs)
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… these trends increase the need for dairy 
managers to better understand the relative
strengths and weaknesses of their 
businesses if they are going to be 
economically competitive in the future.

Industry is changing…
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What are we trying to learn…

• The appropriate financial tools or methods 
of analysis to use will depend on the 
questions you are asking.  For example,

- What is my risk-bearing ability?

- Was I profitable last year? (profit relative to others?)

- Should I invest $X in a cooling system?

- Is ration A more profitable than ration B?

It is important to use the right tool for 
the question at hand (the wrong tool or method 
of analysis can lead to incorrect conclusions).

12

Purpose of analysis…

• Taxes vs. cash flow vs. profitability

• Different types of analyses require different 
information and thus you often need “two 
sets of books” (e.g., tax vs. market depreciation).

• While there is considerable overlap in 
information required for the different types of 
analyses, differences exist.

Tax analyses are generally NOT interchangeable 
with profitability analyses.
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Data used for analysis…

• Financial statements/tools can be used with 
either actual data (ex-post analysis) or 
projected data (ex-ante analysis).

• When data allow, analyses based upon actual 
data are often preferred to those based on 
projections.

• In many cases, actual data are insufficient to 
answer the specific question at hand, thus 
financial analyses based upon projected data 
may be more appropriate.

14

Analyzing your business…

• Financial statements/tools for business 
analysis (most commonly used)

- Balance sheet
- Income statement
- Cash flow statement
- Source and uses of funds statement
- Financial ratios
- Partial budget
- Enterprise / whole-farm budget
- Net present value (NPV)
- Data queries/sorts
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• Primary standard measure of the worth of a 
business at a point in time (e.g., Jan 1)

• An accounting and valuation of all that is 
owned and owed in business (i.e., assets, 
liabilities, and owner equity)

• Measures financial strength and risk-bearing 
ability of business (keystone statement in credit 
decisions)

• Useful for trend analysis (i.e., analyzing balance 
sheets over multiple years)

Balance sheet (net worth statement)

16

Balance sheet issues…

• Use of cost and market valuation

• Valuation of heifers being raised

• Valuation of inventories

• Valuation of depreciable assets

• Capital leases

• Deferred taxes
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Asset section of two (Jan 1, 2003 and Jan 1, 2004) balance sheets

Example balance sheet
Table 1.  Balance Sheet for Dairy Farms Enrolled in Kansas Farm Management Association

1/1/2003 12/31/2003 Change Average
ASSETS:

Cash (1) 28,200 26,499 -1,701 27,350
Marketable Securities (2) 0 0 0 0
Accounts Receivable (3) 3,937 3,453 -484 3,695
Fertilizer and Supplies (4) 7,148 7,532 384 7,340
Investment in Growing Crops (5) 0 0 0 0
Crops Held for Sale and Feed (6) 70,120 80,503 10,383 75,312
Market Livestock (7) 3,431 2,561 -870 2,996

TOTAL CURRENT ASSETS (8) 112,836 120,548 7,712 116,692
(Add Lines 1 through 7)

Breeding Livestock (9) 199,025 198,577 -448 198,801
Machinery and Equipment (10) 209,806 214,148 4,342 211,977
Buildings (11) 80,288 75,674 -4,614 77,981
Investments in Cooperatives (12) 51,468 50,523 -945 50,996
Land (13) 495,925 514,094 18,169 505,010

TOTAL NONCURRENT ASSETS (14) 1,036,512 1,053,016 16,504 1,044,764
(Add Lines 9 through 13)

TOTAL ASSETS (15) 1,149,348 1,173,564 24,216 1,161,456
(Add Lines 8 and 14)

18

Example balance sheet 
Table 1.  Balance Sheet for Dairy Farms Enrolled in Kansas Farm Management Association

1/1/2003 12/31/2003 Change Average
LIABILITIES AND OWNER EQUITY:

Accounts Payable (16) 0 0 0 0
Taxes Payable (17) 0 0 0 0
Accrued Expenses (18) 2,725 2,451 -274 2,588
Current Portion: Deferred Taxes (19) 0 0 0 0
Notes Due Within One Year (20) 87,180 73,069 -14,111 80,125
Current Portion of Term Debt (21) 0 0 0 0
Accrued Interest (22) 0 0 0 0

TOTAL CURRENT LIABILITIES (23) 89,905 75,520 -14,385 82,713
(Add Lines 16 through 22)

Noncurrent Portion: Deferred Taxes (24) 0 0 0 0
Noncurrent Portion: Notes Payable (25) 234,218 253,034 18,816 243,626
Noncurrent Portion: Real Estate Debt (26) 0 0 0 0

TOTAL NONCURRENT LIABILITIES (27) 234,218 253,034 18,816 243,626
(Add Lines 24 through 26)

TOTAL LIABILITIES (28) 324,123 328,554 4,431 326,339
(Add Lines 23 and 27)

OWNER EQUITY (29) 825,225 845,010 19,785 835,118
(Subtract Line 28 from Line 15)

TOTAL LIABILITIES AND OWNER EQUITY (30) 1,149,348 1,173,564 24,216 1,161,456
(Add Lines 28 and 29)

Liability and owner equity sections of two balance sheets
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Example balance sheets

Assets, Liability, and Equity of Dairy Farms in KFMA
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• Return on equity (ROE) – a measure of 
financial profitability

• Calculating one-year ROE from balance 
sheets

Analyzing balance sheets over time

ending NW beginning NWROE = 
beginning NW

−

1,085,000 1,000,0008.50% = 
1,000,000

−
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• Return on equity (ROE) – a measure of 
financial profitability

• Calculating multiple-year ROE from balance 
sheets

⎛ ⎞
⎜ ⎟
⎝ ⎠⎛ ⎞

⎜ ⎟⎜ ⎟
⎝ ⎠

1
end-beg

end

beg

NW
ROE = -1

NW

⎛ ⎞
⎜ ⎟−⎝ ⎠⎛ ⎞

= −⎜ ⎟
⎝ ⎠

1
2004 19951,085,000

8.75% 1
510,000

Analyzing balance sheets over time

22

Uses of the balance sheet…

• Acquiring debt

• Considering farm business risks

• Measuring financial progress

• Calculating profitability

• Changing ownership

Extremely important tool for business 
analysis, but cannot tell you why you were 
(or were not) successful.
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Income statement (P&L statement)

• Key financial statement for measuring the 
success (net income or profit) of a business 
over a period of time (e.g., 2004, 3rd qtr of 2005)

• Important to recognize the difference between 
cash- and accrual-based income statements
– Cash approach - net cash flow, taxable income. Easy, 

but does not show true net income.
– Accrual approach - needed to properly analyze 

business performance.

• Accrual net income reflects profitability of 
business, cash net income may or may not

24

• Accrual includes income earned and 
expenses incurred, whereas cash includes 
income received and expenses paid.

• Four major items on an accrual income 
statement
– Cash receipts

– Changes in inventories

– Cash expenses

– Depreciation or adjustments for capital items

Income statement (P&L statement)
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Uses of the income statement…

• Analyze profitability of operation

• Identify operation’s strengths & weaknesses

• Measuring financial progress (multiple years)

Critical for determining the profitability of 
your business, but often lacks data necessary 
to isolate the profitability associated with a 
specific management practice (i.e., additional 
data often needed to account for “other” factors).

26

• Recording of the dollars coming in and going 
out of a business over a time period (e.g., 
2004, 1st qtr 2005)
– Cash inflows – money coming into the business 

(e.g., sales, loans, gifts)
– Cash outflows – money leaving the business (e.g., 

expenses, P&I payments, cash withdrawals)

• Cash flow based on actual data is used to 
analyze the business.  Cash flow based on 
projected data is for business planning (e.g.,  
how and when borrowed money will be repaid).

Cash flow statement (source and uses)
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Uses of the cash flow statement…

• Tracking receipts and expenditures

• Identifying the timing of cash flows

• Identify the ability to meet cash commitments

• Important communication tool with lenders

Cash flow statements are most useful for 
communicating with lenders, but they are of 
limited value for making profit-based 
management decisions.

28

Three basic financial statements…

Beginning

Balance

Sheet

(1/1/04)

Actual
Cash  Flow

(2004)

Income
Statement

(2004)
Ending

Balance

Sheet

(1/1/05)

If you are profitable (income statement), then your net 
worth should increase (balance sheet) unless cash 
was pulled out of the business (cash flow).  

The income and cash flow statements link beginning 
and ending balance sheets together.
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Financial ratios

• Allow you to analyze and measure your 
progress toward five key business objectives:
– Liquidity
– Solvency
– Profitability
– Financial Efficiency
– Repayment Capacity

Ratios are useful for benchmarking, but 
they have limited value for isolating the 
profitability associated with specific 
management practice (i.e., they are most useful 
for “big picture” analyses and to look at trends).

30

Partial budget

• Used to examine the expected economic 
returns associated with a particular 
management intervention.

• Only considers the income and expenses 
impacted by the intervention (generally, fairly 
straightforward, but depending on question at 
hand, can become quite complex).

• Requires assumptions – faith you put into 
your results depends on accuracy of the 
assumptions.
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Partial budget…

Intervention Benefits

Increased revenue
+  Decreased costs   

=  Total benefit

Intervention Costs

Decreased revenue
+  Increased costs        

=  Total costs

Total benefit (B) -Total cost (C) = Profitability of Intervention

(4)     
(3)     

(2)     
(1)     

(B)     (C)     

All four factors will not always be relevant (or easy to 
quantify).

32

Table 7.  Partial Budget Analysis for Adding Fans and Sprinklers to a Dairy
 
Intervention Benefits: 
(1) Increased Revenue 
 -  Increased milk  10 lb/day x 85 days x $12/cwt   $102.00 per cow 
(2) Decreased Costs 

-  None         $    0.00  
Total Benefits (B)        $102.00 
 
Intervention Costs: 
(3) Decreased Revenue 

-  None         $    0.00 
(4) Increased Costs 

-  Fans/sprinklers1 $85/cow x 0.2505    $  21.29 
-  Electricity  $10.65/kW (demand) $0.06/kWh (energy) $    8.98 
-  Water  1,360 gallons x $1.60/1000 gallons   $    2.18 
-  Feed   4 lb/day x 85 days x $0.07/lb   $  23.80  

Total Costs (C)         $  56.25 per cow 
 
 
Profitability of Intervention  
Benefits minus Costs  $102.00 - $56.25    $  45.75 per cow 
Benefit-Cost (B/C) ratio  $102.00 / $56.25          1.81 
 
 
1 The $85/cow represents the amount required to purchase and install fans and sprinklers and the 0.2505 is an 
amortization factor to reflect the annual depreciation and interest cost (based on 5-year life and 8% interest).  

Example partial budget

Partial Budget Analysis for Adding Fans and Sprinklers to a Dairy
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Example partial budget

Table 7.  Partial Budget Analysis for Adding Fans and Sprinklers to a Dairy 
 
Profitability of Intervention  
Benefits minus Costs  $102.00 - $56.25    $  45.75 per cow 
Benefit-Cost (B/C) ratio  $102.00 / $56.25          1.81 
 
 
Breakeven Analysis: 
Breakeven milk price2  $56.25 / (10 lb x 85 days) x 100   $    6.62 per cwt 
 
Sensitivity Analysis: 
B/C ratio @ $9/cwt milk  $76.50 /  $56.25          1.36 
B/C ratio @ 8# milk response $81.60 /  $56.25          1.45 
B/C ratio @ $0.09/lb feed $102.00 /  (21.29 + 8.98 + 2.18 + 30.60)              1.62 
B/C ratio @ +20% utilities $102.00 /  (21.29 + 10.78 + 2.62 + 23.80)       1.74 
 
 
2 This is the breakeven milk price to cover the costs associated with the cooling system (i.e., breakeven price on the 
incremental milk production).  Thus, so long as milk prices are at this level or greater it is economically advantageous 
to install the cooling system even though the dairy may not be covering total costs.  

B/C ratio reflects the dollars of returns per dollar of cost.

Partial Budget Analysis for Adding Fans and Sprinklers to a Dairy

34

Example partial budget

Table 8.  Partial Budget Analysis for POSILAC® on a 1,000 cow dairy 
 
Intervention Benefits: 
(1) Increased Revenue 
 -  Increased milk  10 lb/day x $12/cwt x 1000 cows $1200 per day 
(2) Decreased Costs 

-  None        $0.00 
Total Benefits (B)       $1200 
 
Intervention Costs: 
(3) Decreased Revenue 

-  None        $0.00 
(4) Increased Costs 

-  POSILAC  $5.85 / 14 days x 1000 cows  $418 
-  Feed costs  4 lb feed (DM) @ $0.07/lb x 1000  $280 
-  Labor costs  $0.01/cow/day x 1000 cows  $  10 

Total Costs (C)        $708 per day 
 
 
Profitability of Intervention  
Benefits minus Costs  $1200 - $708    $492 per day 
Benefit-Cost (B/C) ratio  $1200 / $708    1.70 
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Example partial budget

Table 8.  Partial Budget Analysis for POSILAC® on a 1,000 cow dairy 
 
Profitability of Intervention  
Benefits minus Costs  $1200 - $708    $492 per day 
Benefit-Cost (B/C) ratio  $1200 / $708    1.70 
 
 
Breakeven Analysis: 
Breakeven milk price1  $708 / (10 lbs x 1000 cows) x 100 $7.08 per cwt 
 
Sensitivity Analysis: 
B/C ratio @ $9/cwt milk  $900 /  $708    1.27 
B/C ratio @ 8# milk response $960 /  $708    1.36 
B/C ratio @ $0.09/lb feed $1200 /  ($418 + $360 + $10)  1.52 
B/C ratio @ $25/day labor $1200 /  ($418 + $280 + $25)  1.66 
 
 

1 This is the breakeven milk price to cover the cost of the POSILAC® (i.e., breakeven price on the marginal milk 
production).  Thus, so long as milk prices are at this level or greater it is economically advantageous to use 
POSILAC® even though the dairy may not be covering total costs.  
 
® POSIALC is a registered Trademark of Monsanto Technology, LLC. 
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Analyzing feed costs…

Ration A Ration B
Feed cost, $/lb $0.065 $0.070
Maintenance, lbs/day 15 15
Productive feed, milk/lb of feed 2.3 2.3
Milk price $13.50 $13.50
Non-feed costs, $/cow/day $6.50 $6.50

Daily milk Ration A Ration B
production, lbs $/day $/cwt IOFC TC/cwt $/day $/cwt IOFC TC/cwt

60.0 $2.67 $4.45 $5.43 $15.28 $2.88 $4.79 $5.22 $15.63
62.5 $2.74 $4.39 $5.70 $14.79 $2.95 $4.72 $5.49 $15.12
65.0 $2.81 $4.33 $5.96 $14.33 $3.03 $4.66 $5.75 $14.66
67.5 $2.88 $4.27 $6.23 $13.90 $3.10 $4.60 $6.01 $14.23
70.0 $2.95 $4.22 $6.50 $13.50 $3.18 $4.54 $6.27 $13.83
72.5 $3.02 $4.17 $6.76 $13.14 $3.26 $4.49 $6.53 $13.46
75.0 $3.09 $4.13 $7.03 $12.79 $3.33 $4.44 $6.79 $13.11
77.5 $3.17 $4.08 $7.30 $12.47 $3.41 $4.40 $7.05 $12.79
80.0 $3.24 $4.04 $7.56 $12.17 $3.48 $4.36 $7.32 $12.48
82.5 $3.31 $4.01 $7.83 $11.89 $3.56 $4.32 $7.58 $12.19
85.0 $3.38 $3.97 $8.10 $11.62 $3.64 $4.28 $7.84 $11.93

Economic Comparison of Alternative Feed Rations

There are a lot of ways to 
look at feed costs…

Which measure ($/lb, $/day, 
$/cwt, IOFC, TC/cwt) is most 
appropriate?



19

37

Analyzing feed costs…

What is the question we are asking?

Ration A Ration B
Feed cost, $/lb $0.065 $0.070
Maintenance, lbs/day 15 15
Productive feed, milk/lb of feed 2.3 2.3
Milk price $13.50 $13.50
Non-feed costs, $/cow/day $6.50 $6.50

Daily milk Ration A Ration B
production, lbs $/day $/cwt IOFC TC/cwt $/day $/cwt IOFC TC/cwt

60.0 $2.67 $4.45 $5.43 $15.28 $2.88 $4.79 $5.22 $15.63
62.5 $2.74 $4.39 $5.70 $14.79 $2.95 $4.72 $5.49 $15.12
65.0 $2.81 $4.33 $5.96 $14.33 $3.03 $4.66 $5.75 $14.66
67.5 $2.88 $4.27 $6.23 $13.90 $3.10 $4.60 $6.01 $14.23
70.0 $2.95 $4.22 $6.50 $13.50 $3.18 $4.54 $6.27 $13.83
72.5 $3.02 $4.17 $6.76 $13.14 $3.26 $4.49 $6.53 $13.46
75.0 $3.09 $4.13 $7.03 $12.79 $3.33 $4.44 $6.79 $13.11
77.5 $3.17 $4.08 $7.30 $12.47 $3.41 $4.40 $7.05 $12.79
80.0 $3.24 $4.04 $7.56 $12.17 $3.48 $4.36 $7.32 $12.48
82.5 $3.31 $4.01 $7.83 $11.89 $3.56 $4.32 $7.58 $12.19
85.0 $3.38 $3.97 $8.10 $11.62 $3.64 $4.28 $7.84 $11.93

Economic Comparison of Alternative Feed Rations
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Ration A Ration B
Feed cost, $/lb $0.065 $0.070
Maintenance, lbs/day 15 15
Productive feed, milk/lb of feed 2.3 2.3
Milk price $13.50 $13.50
Non-feed costs, $/cow/day $6.50 $6.50

Daily milk Ration A Ration B
production, lbs $/day $/cwt IOFC TC/cwt $/day $/cwt IOFC TC/cwt

60.0 $2.67 $4.45 $5.43 $15.28 $2.88 $4.79 $5.22 $15.63
62.5 $2.74 $4.39 $5.70 $14.79 $2.95 $4.72 $5.49 $15.12
65.0 $2.81 $4.33 $5.96 $14.33 $3.03 $4.66 $5.75 $14.66
67.5 $2.88 $4.27 $6.23 $13.90 $3.10 $4.60 $6.01 $14.23
70.0 $2.95 $4.22 $6.50 $13.50 $3.18 $4.54 $6.27 $13.83
72.5 $3.02 $4.17 $6.76 $13.14 $3.26 $4.49 $6.53 $13.46
75.0 $3.09 $4.13 $7.03 $12.79 $3.33 $4.44 $6.79 $13.11
77.5 $3.17 $4.08 $7.30 $12.47 $3.41 $4.40 $7.05 $12.79
80.0 $3.24 $4.04 $7.56 $12.17 $3.48 $4.36 $7.32 $12.48
82.5 $3.31 $4.01 $7.83 $11.89 $3.56 $4.32 $7.58 $12.19
85.0 $3.38 $3.97 $8.10 $11.62 $3.64 $4.28 $7.84 $11.93

Economic Comparison of Alternative Feed Rations

IOFC is a partial budget that accounts for income & costs

Analyzing feed costs…
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Uses of partial budgets…

• Estimate the profitability associated with a 
particular production practice (confounding 
effects are kept out of the analysis).

• Easy to conduct sensitivity analyses around 
key factors.

Very useful for business analysis and 
often the tool of choice for making profit-
based management decisions (they do not 
identify total profitability of operation which is both 
good and bad).

40

Enterprise budget (whole-farm budget)

• Used to examine the expected economic 
returns of the entire enterprise (operation).

• Considers all income and expenses and 
thus breakeven prices and overall 
profitability measures can be calculated.

• Requires assumptions – faith you put into 
your results depends on accuracy of the 
assumptions.
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Example enterprise budgets…

Projected budgets developed at K-State.

42

2,400 lactating 
cow freestall 
budget at two 
production levels
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2,400 lactating 
cow drylot 
budget at two 
production levels

44

Uses of enterprise budget…

• Estimate the overall profitability associated 
with the operation (also conduct sensitivity 
analysis to examine relevant risks).

• Tool of choice when many factors are 
impacted by a management intervention 
being considered (e.g., facility type).

Powerful tool for looking at profitability of 
alternative management practices assuming 
assumptions can be made accurately 
(downside is that impact of specific intervention is 
not as isolated as with a partial budget).
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Net present value (NPV)

• Net present value is basically a more 
sophisticated partial or enterprise budget 
that explicitly accounts for the time value of 
money.

• Depending on the question being asked, 
the increased level of complexity of the 
analysis may not be necessary.

• NPV is most useful when future flows of 
income and expenses vary over time.
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Answering the questions at hand…

• The appropriate financial tools or methods 
of analysis to use will depend on the 
questions you are asking.  For example,

- What is my risk-bearing ability?

- Was I profitable last year? (profit relative to others?)

- Should I invest $X in a cooling system?

- Is ration A more profitable than ration B?
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• It is important that producers understand the 
differences between the various financial 
statements/tools available when making 
business management decisions.

• An analysis done for tax purposes generally 
should not be considered a profitability 
analysis and vice versa.

• Question(s) being asked, data availability, and 
analysis capabilities will often dictate the 
appropriate tool that should be used.

Summary
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• Key financial statements – balance sheet, 
income statement, and cash flow statement –
are useful and critically important for 
measuring the success of your dairy.

• Key financial statements are also very useful 
for providing benchmarking information both 
directly and indirectly through financial 
ratios.

Summary
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• Using financial statements based on actual 
data to identify why a business is or is not 
successful can be difficult because of many 
confounding factors.

• When confounding effects exist…
- A uni-variate analysis is inappropriate

- When using actual data, multi-variate analysis is 
required (i.e., a more complex analysis method)

- Partial/enterprise budget that controls for 
confounding effects can be used

Summary
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• If data or method of analysis does not allow 
for confounding factors to be accounted for, 
then analyses based on projected data are 
likely superior to actual data.

• Partial/enterprise budgets require 
assumptions (i.e., projections), but they do 
account for confounding effects (consider the 
trade-off).

Summary

It is important to use the right tool for 
the question at hand (the wrong tool or method 
of analysis can lead to incorrect conclusions).
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Questions ? Questions ? 


