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Chapter 5 Time and Money (Interest and Part 610
Annuities) National
Economics
Handbook

(h) Present value of a decreasing
annuity

The present value of a decreasing annuity factor is
used to determine how much something is presently
worth that will provide an annuity that decreases
uniformly each year. Again, it is important to note that
the value of $1 (which is multiplied by the factor) is
the annual rate of decrease and not the total decrease
during the period.

PVof DI = ——-ﬁ-

Example: A gravel pit is producing $28,000 income
annually. Due to a decreasing supply that is more
costly to remove, income will drop at a steady rate
until it equals zero in seven years. At 10 percent inter-
est, the present value of the gravel is $21.31581.

We now need to determine the annual rate of de-
crease, which is $28,000 divided by 7, or $4,000.00. The
annuity is not constant or the same each year; rather,
the land user will receive income of $28,000 the first

. year, $24,000 the second, $20,000 the third, etc., until

the supply runs out on the seventh year and becomes

$0.00. The present value of this decreasing annuity or

income stream is 21.31581 x $4,000 or $85,263.24; this
is the amount that would need to be deposited now to
produce the identified decreasing annuity.

The factor can also be found in the ten percent interest
table in the present value of a decreasing annuity
column for 7 years hence.

(i) Rule of 72

The rule of 72 states that 72 divided by the interest
rate received will result in the number of years it will
take to double your money at compound interest.

1 ‘Example: To compute how long it takes to double an
7('10) —1+ 14.10 T _34 1 investment of $150 at 8 percent compound interest,
(1+.10) _ L1 divide 72 by 8.
(-10) 01 72
3 = 9 years
3+.51.168 .21
+OLI8 213198 _ ) 41581
.01
Figure 5-8 Present value of a decreasing annuity
|
@- 58526324
$80,000 L Present value of a decreasing annuity —

$ 60,000

$ 40,000

$ 20,000

Years
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PV of one, 9 years hence, at 8 percent equals .50025
(from I&A tables).

.50025 x $300 = $150
or

Dividing 72 by the number of years you want to double
your money gives you the interest rate you need.

Example: To compute the interest rate needed to
double $150 in 9 years, divide 72 by 9.
T2

£_8
9 .

150

—F =300

50025

Compound interest factors are not shown by column
heading in the I&A tables. However, the answer can be
obtained by dividing by the appropriate present value
of 1 factor (.50025) since the present value of 1 factor
is the reciprocal of the compound interest factor.
Since these are annual tables, this method will work
only if compounding on an annual basis.

512 (200-vi, NEH, draft May 1995)
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The United States Department of Agriculture (USDA) prohibits discrimina-
tion in its programs on the basis of race, color, national origin, sex, religion,
age, disability, political beliefs, and marital or familial status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information
(braille, large print, audiotape, etc.) should contact the USDA Office of
Communications at (202) 720-5881 (voice) or (202) 720-7808 (TDD).

To file a complaint, write the Secretary of Agriculture, U.S. Department of

Agriculture, Washington, DC 20250, or call (202) 720-7327 (voice) or (202)
720-1127 (TDD). USDA is an equal employment opportunity employer.

(200-vi-NEH, draft, May 1995)
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Chapter 6

Evaluation Techniques

610.0600 Partial Budget-
ing

This chapter contains a description of evaluation

- techniques and procedures such as partial budgeting,
break even analysis, and using an index. The informa-
- tion is in no particular order. You may easily add new
material as it becomes available. This chapter and its
appendices contain evaluation techniques which will
be helpful in integrating economics, at a more detailed
level, into your conservation planning activities.

For more practice with interest and annuity type
problems see appendix A.

Useful technical notes to consult are Shortcut Evalua-
tion Procedures November 1988: ECN — 200-LI4, and
“The Economics of Nutrient and Pest Management”
July 1990: ECN — 200-LI-5.

If additional help is needed contact your state econo-
mist.

(a) Method

A partial budget is an orderly and logical method of
estimating what will happen to profits if partial
changes are made in farm operations. Examples of
partial changes include: adding another crop, switch-
ing from alfalfa to potatoes, or investing in farm stor-
age. Since partial costs affect only certain compo-
nents, only the cost and income changes for the af-
fected crops need to be considered. Partial budgeting
will help answer questions such as: How much will the
partial changes cost? Will income increase as a result
of the partial change? Will net income change?

(b) Example

The example form shows how to display the informa-
tion. A short example of partial budgeting used to
answer a buy or rent problem then appears. Finally,
there is a series of questions in appendix C that will
help in conducting a complex partial budget ‘evalua-
tion. It will provide the resulting net change in profits,
an analysis of the answer and how it was estimated,
and a basis for deciding about operational changes.

610.0601 Breakeven
Analysis

(a) Method

Breakeven analysis provides useful information when
small changes in specific conservation situations are
being evaluated. This technique can be used to deter-
mine how much of an investment can be made based
on the expected returns. Examples of breakeven
questions include: How much can I afford to spend?
How long will it take to get my money back? What rate
of return will I receive? How much net gain do I need?

Each of the above questions involve an unknown
variable, such as cost, time, interest rate, and change
in net returns, respectively. Each question can be
answered if the other three variables are known.
Generally, three of the following four pieces of infor-
mation must be available to solve for the other:

¢ Cost—cost of applying the conservation

¢ Time—system life, loan period
» Interest rate—producers’ borrowing or saving
interest rate

e Change in yield or net returns—the difference
created by applying conservation.

The following problems and solutions will provide a
better idea of how breakeven analysis can be used.

An opportunity exists to develop a water source (a
spring) and improve grazing distribution. This will
allow the harvest of 30 AUMS in an area where only 10
are harvested at present.

(200-vi, NEH, draft May 1995) 6-1
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Figure 6-1  Partial Budget worksheet ' .
P |
Partial budget
Problem:
Additional Costs: Additional Revenue:
Reduced Revenue: Reduced Costs:
A. Total additional costs B. Total additional revenue
and reduced revenue $ and reduced costs $
$
Net Change in Profit (B minus A) $ -

6-2 (200-vi, NEH, draft May 1995)
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Figure 6-2
E———

Partial Budgeting Example

Partial budget—Buy or Rent
Problem: A farmer has made a decision to no-till 600 acres. Now the choice is to rent a drill for $7.50/acre
or purchase a new drill. A new drill would cost $24,000, have a salvage value of $4,000, and a
useful life of 10 years, and the farmer’s opportunity cost of capital is 10%. The same tractor would
be used to pull either drill, so there will be no change in tractor costs. Annual repairs on the drill
are estimated at $300 per year, and taxes and insurance at $50 per year. Should the farmer pur-
chase the new drill? (Purchasing would be the change.)

Solution:
Additional Costs:

Additional Revenue:

Capital recovery (purchase drill) $3,255
($24,000 - 4,000) x (amort. factor 10 yr. @ 10%)

None

Interest on Salvage Value 400
$4000 @ 10%/year

Taxes & Insurance 50
Repairs 300
Reduced Revenue: Reduced Costs:
None Machine rent
600 A. x $7.50 4,500
A. Total additional costs B. Total additional revenue
and reduced revenue  $ $4,005 and reduced costs  $ 4,500

Net Change in Profit (B minus A)

Buying the new drill is a beneficial change!

$ 4,005

$ 495

(200-vi, NEH, draft May 1995)
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Figure 6-3 Breakeven worksheet
]

Breakeven cost:
Change in yield x value of yield/unit x proper annuity factor, given years & interest rate = breakeven cost

At any cost lower than breakeven cost plus cost sharing, the producer will profit from the conservation
investment. :

Breakeven time:

Conservation after cost sharing
Value of change in yield

= calculated cost, annuity factor

Using the appropriate interest rate column, find the time period row which approaches the calculated
annuity factor. This time period is the breakeven rate of return; that is, the rate of return needed to
breakeven on the conservation investment.

treakeven interest rate:

Conservation after cost sharing
Value of change in yield

= calculated cost, annuity factor

factor. Thig rate is the breakeven rate of return; that is, the rate of return needed to breakeven on

Using the apprapriate time period row, find the interest rate which approaches the calculated annuity
the conservailon investment.

Breakeven value per unit of yield:

amortization factor for given years and interest rate
change in yield (i.e., 30 bushels, 20 AUMs)

Conservation cost, after cost sharing x

At any price recieved greater than the breakeven value, the conservation investment will pay for itself.

64 (200-vi, NEH, draft May 1995)
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Figure 64 Sample problems and solutions
EE——

Example 1: Breakeven Cost

Problem: How much can the cooperator afford to spend for the stockwater development if the system life is
20 years, the interest rate is 12 percent, and an AUM is valued at $7?

Solution: 20 AUMS (change in yield) x $7 per AUM = $140. $140 x 7.46944 (present value of an annuity of 1
per year for 20 years at 12% interest) = $1,045.72. The cooperator’s breakeven point is a capital
cost of $1,045.72. At any cost below the breakeven point the cooperator will profit from
stockwater development.

Example 2: Breakeven Time

Problem: What is the period of capital recovery or minimum life expectancy for the proposal if the capital
cost is $1,000, an 8 percent interest rate is used, and the value of the change in AUMs produced is
$l20 per year?

Solution: $1,000 (capital cost) divided by 120 = 8.333. Using the 8% compound interest and annuity table,
read down the column labelled PV of an annuity of one per year, until a factor close to 8.333 is
‘found. Then read left to the number of years hence column. The factor of 8.333 occurs among 14
and 15 years. The conclusion is that the period of capital recovery, or breakeven time, is about 156
years.

Example 3: Breakeven Interest Rate

Problem: What is the breakeven interest rate or internal rate of return when capital cost is $1,000, effects are
evaluated over a 20 year time period and the value of the change in AUMs produced is $180 per
year?

Solution: The PV of an annuity of one per year factor for the breakeven interest rate is $1,000/180 = 5.555.
Reading across interest tables we find that the PV of an Annuity of one per year factor for 20 years
at 16% interest = 5.92884, 17% interest = 5.62777, and 18% interest = 5.35275. Since the factor for
17% interest is closest to but not less than the breakeven factor of 5.55556, we conclude that the
breakeven interest rate is slightly greater than 17% interest.

Example 4: Breakeven Value

Problem: What must an AUM be worth to break even when capital cost is $1,400, evaluation is 20 years, and
benefits are discounted at 11% interest?

Solution: $1,400 x .12558 (amortization factor, 20 years, 11% interest) = $175.81. 175.81 divided by 20 = $8.79
per AUM. Given the level of the other variables, an AUM must be worth $8.79 to break even.

Note: Farmers may not adopt practices at breakeven levels because of risk and other factors.
L=

(200-vi, NEH, draft May 1995) 6.5
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610.0602 Cost And Price
Indexes

(a) Inflation

The reason the value of the dollar has constantly
changed in recent history, has been inflation. Although
economists might like to be more technical about it,
inflation can generally be described as what happens
when the volume of money and credit in an economy
increases faster than the supply of goods, thus driving
up the price of the goods that are available for pur-
chase. Even though there is more money, everything
costs more, so no one really gains. Or do they?

The answer depends on whether increases in income
(and expenses) keep pace with the rate of inflation,
exceed it, or trail along behind it. The calculation of
ose relative changes has been complicated enough,
atil recently, to confuse and discourage nearly every-
one who isn't a trained economist or accountant.

(b) Commonly Used Indexes

Four of the most commonly used indexes in agricul-
tural work are Prices Paid by Farmers (fig. 6-2), Prices
Received by Farmers (fig. 6-1), the Consumer Price
Index (CP], fig. 64), and the Engineering News Record
(ENR) construction cost index (fig. 6-5). The following
example uses the farm index in table 6-2 to illustrate
the procedure for using an index. This procedure can
be applied to any index. The choices of which index to
use depends upon the nature of the numbers you are
trying to update. In general, the indexes for Prices
Paid and Prices Received by Farmers are more spe-
cific to agriculture than the CPI or ENR indexes.

Indexing is a method of quickly adjusting cost and

return information for inflation or deflation over time.

Indexes of Prices Paid by Farmers and Prices Re-
ceived by Farmers are calculated monthly by the
_National Agricultural Statistics Service (NASS). These
dexes are published monthly and annually in the
.gricultural Prices Report by the NASS and many ’
" State Crop and Livestock Reporting Boards. The
indexes are also published annually in the United
States Department of Agriculture’'s Annual Statistics.

The indexes published in the Agricultural Statistics for
1990 use 1977 for the base year. The base year is
expressed in the index tables as “1977=100" and is
changed periodically. Indexes are adjusted to a new
base by dividing the prices for all other years into the
prices for the selected base year.

Enterprise cost and returns, or crop budgets, may be
adjusted over time or updated using price indexes. The
index of items used in production (all commodities),
“Prices Paid,” is the commonly used index for total
costs in a budget (fig. 6-2). Total costs may be broken
down, for example, into seed, fertilizer, and machin-
ery, and the respective individual indexes applied. The
total change in costs resulting from use of the aggre-
gate index will be the same as the change in costs
resulting from use of the individual indexes, within
rounding differences.

Indexes of Prices Received (fig. 6-1) may also be used
to adjust total returns in crop budgets. However, it is

- usually preferable to obtain current prices of the

commodity since prices are usually readily available.

(c¢) Example: Soybean Budget

A soybean budget dated 1987 is available. Cost and
returns for soybeans are needed for 1989. Current
price for soybeans is $5.95.

Soybean Budget, 1987:
35 bushels x $5.20 = $182
Production cost = 170
Net returns = $ 12

Index of items used in production from Table 2:

1987 147
1988 157
1989 165

To obtain the factor for adjusting 1987 costs to 1989,
divide the 1989 index by the 1987 index:

1989 index of 165 divided by 1987 index of 147 equals
1.1224.

6-6 (200-vi, NEH, draft May 1995)
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The 1987 costs are then multiplied by the adjustment
factor to get the 1989 adjusted costs:

$170 x 1.1224 = $190.80.

.A 1989 adjusted budget is then constructed, using the
current price of soybeans as follows:

35 bushels x $5.95 = $208
Adj. production cost = 191
Net returns = $ 17

Indexes may also be averaged for two or more years to
obtain an average index for any chosen period. For
example, a 1987-89 (three years) average Prices Paid
index may be obtained as follows:

147+157+165= égg =156

The average index may then be used to adjust a base
year cost to an average cost for 1987-89. Indexes may
also be used to adjust budgets for current years to
previous years. Except in rare cases, it is recom-
mended that the adjustment periods be kept to five
years or less, because using indexes to adjust budget
costs assumes technology is constant.

(d) Prices received and prices
paid by farmers

The Consumer Price Index (CPI) and the Engineering
News Record Index (ENR) can be used in an identical
fashion to that of the “Prices Received” and “Prices
Paid” indexes.

(e) Consumer price index

A number of indexes can be used to convert costs and
other numerical figures from different time periods to
dollars of constant purchasing power. The Consumer
Price Index (CPI) is commonly used, and is appropri-
ate for most applications. The conversion process is
best explained with an example. Average monthly
eamnings of a farm laborer in 1909 were $21.30. How
much would it have taken in 1988 to equal the same

(200-vi, NEH, draft May 1995)

purchasing power? Multiply $21.30 by the CPI for 1988:
118.3, and divide by the CPI for 1909: 9.0.

1183
9

21.30x = $279.97

(f) Engineering News Record In-
dex

The Engineering News Record Index (ENR) is another
index that can be used to convert cost information
from different time periods to dollars of constant
purchasing power. The ENR is commonly used to
update cost information in watershed plans and simi-
lar types of projects. Use of this index is identical to
that described for the CPIL. Although monthly data is
printed on this table, only annual averages should
normally be used in NRCS work.

6-7
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Table 6-1 Prices received by farmers: Index numbers by groups of cormodities and ratio, United States, 1975-89
AN (1977=100)

Year ' Com- Pota-
mer-  toes, Live-
Fruit Com- cial sweet- Poul- stock
Feed Oil for mer- vege- pota- Meat Dairy try and All
Food grains Cotton To- bear- Fruit fresh cial tables toes, All ani- prod- and live- farm Ratio?
grains and bacco ing mar- vege- for and crops mals ducts eggs stock prod-
hay crops ket! tables fresh dry prod- ducts
: - mar- edible ducts
ket beans

1975 166 127 68 93 81 8 84 92 83 108 105 100 90 103 98 101 113
1976 129 120 99 93 8 80 80 91 8 104 102 101 100 102 101 102 107
1977 100 100 100. 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1978 122 101 91 109 93 137 144 105 106 104 105 134 109 106 124 115 106
1979 147 114 96 118 103 144 151 110 109 92 116 166 124 111 147 132 107
1980 165 132 114 124 102 124 128 113 110 129 1256 156 135 112 144 134 97
1981 166 141 111 140 110 130 132 136 135 177 134 150 142 116 143 139 92
1982 146 120 92 1563 88 175 186 126 120 125 121 156 140 110 145 133 &4
1983 148 143 104 166 102 128 131 130 129 123 128 147 140 118 141 1356 &4
1984 144 145 108 153 109 202 220 133 133 157 138 151 139 135 146 142 87
1985 133 122 93 163 84 180 192 129 122 124 120 142 131 119 136 128 79
551986 109 98 91 138 77 169 177 130 123 114 107 1456 1290 128 138 123 77
1987 103 8,89 129 79 181 194 144 147 126 106 163 129 107 146 126 78
8 138 120 95 138 108 184 196 144 137 124 127 168 126 118 150 138 85
32156 128 98 136 102 190 200 156 146 187 134 174 139 138 160 147 &4

! Fresh market for noncitrus, and fresh market and processing for citrus

2Ratio of Index of Prices Received (1977=100) to Index of Prices Paid (1977=100)

3 Preliminary

National Agricultural Statistics Service. These indexes are computed using the price estimates of averages for all

classes and grades for individual commodities being sold in local farm markets. In computing the group indexes,
prices of individual commodities have been weighted by average quantities sold during 1971-73.

Source: United States Department of Agriculture, Agricultural Statistics, 1990, page 386.

-8 (200-vi, NEH, draft May 1995)
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" Table 6-2 Prices paid by farmers: Index numbers by groups of commodities, United States, 1975-89 1 (1977=100)
EREEE——
Production indexes Pro- Com-
Year Trac- duc- mod-
Pro- tors tion, ities
duc- Agni- and Build- Farm inter- inter-
tion Feed- cul- Fuels Farm Auto self- Other ing serv- Inter- Wage est, est,
(all Feed er Seed Fer- tural and and and pro- ma- and ices est Taxes rates® taxes, taxes,
com- live- tilizer chemi- ener- motor trucks pelled chin- fenc- and and and -
mod- stock cals gy* sup- ma-  ery ing cash wage wage
ities) plies chin- rent? rates rates!
ery
1975 91 100 85 94 120 102 88 102 82 82 80 90 86 777 87 8% 89 89
1976 97 103 97 92 102 111 93 100 94 94 95 94 92 8 94 93 95 95
1977 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
1978 108 98 140 105 100 94 105 104 106 109 108 108 107 117 100 107 109 108
1979 125 110 18 110 108 96 137 115 117 122 119 118 117 143 107 117 125 123
1980 138 123 177 118 134 102 188 134 123 136 132 128 144 174 115 127 139 138
1981 148 134 ‘164 138 144 111 213 147 143 152 146 134 157 211 123 138 151 150
1982 153 122 164 141 144 119 210 152 159 165 160 135 169 242 124 144 157 159
1983 162 134 160 141 137 125 202 152 174 174 171 138 145 250 120 148 159 161
1984 155 135 154 151 143 128 201 147 182 181 180 138 152 248 133 151 161 1€’
1985 151 116 154 153 135 128 201 146 193 178 183 136 150 228 136 154 156 1
1986 144 108 153 148 124 127 162 144 198 174 182 136 145 211 138 1529 150 15y
1987 147 103 179 148 118 124 161 145 208 174 185 137 147 189 144 166 151 162
1988 157 128 192 150 130 126 166 148 215 181 197 138 148 182 148 171 1960 169
1989 165 139 194 165 137 132 181 155 223 193 208 141 158 177 152 185 167 177

!Index values for 1973 through 1975 were revised and published in May 1976 using 1971-73 weights. Indexes were
reordered and several new indexes introduced.
2New indes; values for years prior to 1973 are not available
3Simple avereage of seasonally adjusted quarterly indexes

4Family living component included.
National Agricultural Statistics Service

National Agricultural Statistics Service. These indexes are computed using the price estimates of averages for all
classes and grades for individual commodities being sold in local farm markets. In computing the group indexes,
prices of individual commodities have been weighted by average quantities sold during 1971-73.

Source: United States Department of Agriculture, Agricultural Statistics, 1990, page 386.

(200-vi, NEH, draft May 1995)
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Table 6-3 Consumer Price index, 1982-84=100

Year CPl Year CPI Year CPI Year CPI

1900 - 83 1925 175 1950 24.1 1975 538
1901 83 1926 17.7 1951 26.0 1976 59.9
1902 ° 8.7 1927 173 1952 26,5 1977 60.6
1903 9.0 1928 17.1 1953 26.7 1978 65.2
1904 9.0 1929 17.1 1954 269 1979 726
1906 9.0 1930 16.7 1955  26.8 1980 824
1906 9.0 1931 1562 1956 272 1981 90.3
1907 93 1932 13.6 1957 281 1982 96.5
1908 9.0 1933 129 1958 289 1983 99.6
1909 9.0 1934 134 1959 29.1 1984 1039
1910 93 1935 13.7 1960 29.6 1985 107.6
1911 93 1936 138 1961 299 1986 109.6
1912 9.7 1937 143 1963 302 1987 113.6
1913 99 1938 14.1 1963 30.6 1988 1183
1914 100 1939 139 1964 31.0 1989 124.0
1915 100 1940 140 1965 315 1990 130.7
1916 109 1941 14.7 1966 324

17 12.88 1942 163 1967 334
J18 1560 1943 173 1968 348
1919 173 1944 17.6 1969 36.7
1920 20.0 1945 180 1970 38.8
1921 179 1946 195 1971 40.5
1922 16.7 1947 223 1972 418
1923 17.0 1948 24.1 1973 444
1924 17.1 1949 238 1974 493

Source: 420 SSC - TECH NOTE 1, July 1991

6-10 (200-vi, NEH, draft May 1935)
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. Annual
Annual average? Jan, Feb. Mar. Apr. May June July Aug Sept. Oct. Nov. Dec avg.

1906 95 1029 207 1952 569 1076 2103 2128 2128 2135 2164 2205 2248 2274 2275 2203 2292 2207 2212
1907 101 1930 203 1953 600 1976 2305 2314 2322 2327 2357 2410 2414 2445 2465 2478 2486 2490 2401
1908 97 1931 181 1954 628 1977 2494 2505 2513 2514 2515 2541 2579 2611 2644 2675 2659 2660 2576
1909 91 1932 157 19556 660 1978 2672 2681 2693 2698 2733 2753 2821 2829 2851 2851 2861 2869 2776
1910 96 1933 170 1956 692 1979 2872 2877 2886 2886 2889 2984 3052 3071 3120 3122 3131 3140 3003
1911 93 1934 198 1957 724 ‘ :

1912 91 1935 196 1958 759 1980 3132 3134 3159 3143 3139 3198 3260 3304 3319 3327 33656 3376 3237
1914- 89 1937 235 1960 824 1982 3707 3728 3721 3731 37343815 3899 3899 3902 3901 3917 3950 3825
1915 93 1938 236 1961 847 1983 3960 4001 4006 4001 4003 4073 4108 4132 4142 4127 4133 4110 4066

1916 130 1939 236 1962 872 1984 4109 4113 4118 4132 4142 4161 4166 4169 4176 4161 4158 4144 4146

1917 181 1940 242 1963 901 '

1918 183 1941 258 1964 936 1985 4145 4153 4151 4150 4171 4201 4220 4230 4229 4228 4231 4228 4195
1919 198 1942 276 1965 974 1986 4218 4230 4231 4242 4275 4303 4332 4334 4335 4344 4342 4351 4295
1920 2561 1943 290 1966 1019 1987 4345 4352 4359 4363 4369 4387 4404 4443 4456 4459 4453 4478 4406
1021202 1944 299 1967 1074 1988 4470 4473 4484 4489 4493 4525 4532 4542 4535 4555 4567 4568 4519
1922 174 1945 308 1968 11556 1989 4580 4573 4574 4577 4578 4599 4608 4618 4658 4658 4668 4685 4615
1923 214 1946 346 1969 1269

1924 215 1947 413 1970 1381 1990 4680 4685 4691 4693 4707 4732 4734 4752 4774 4771 4787 4777 4732
1925 207 1948 461 1971 1681 1991 4777 4773 4772 4766 4801 4818 4854 4892 4891 4892 4896 4889 4835
1926 208 1949 477 1972 1763 1992 4888 4884 4927

1927 206 1950 510 1973 1895

1028 207 1951 543 1974 2020

1How ENR builds the Index: 200 hours of common labor at the 20-city average of common labor rates, plus 25 cwt. of standard structural steel shapes at the
mill price, plus 22.56 cwt (1.128 tons) of portland cement at the 20-city price, plus 1,0888 board-ft of 2 x b lumber at the 20-city price.
2Base: 1913=100

¥-9 IqelL

)

1(1661 YOI "PI0OdY SMAN SuHaaurBuy :90moS) Z661-9061 ‘AIOISIY XIpUl SOO UOONIISUO)

Nooqpuey
SOTWIoUOoH
TeuoneN

saﬁbguqaal uonyenreAy

9 andey)

019 Wed




Chapter 6

Evaluation Techniques

Part 610
National
Economics
Handbook

|
610.0603 Cost Effective-
ness

(a) Method

Cost effectiveness analysis is an appraisal technique
used when benefits cannot be reasonably measured in
monetary terms. It can be used in two forms:
¢ The constant effects method, which uses least-
cost analysis to determine the alternative for
meeting a stated level of benefits, including
intangible ones. ’

¢ The constant cost method, which calculates the
cost per unit of benefit, or the cost effective-
ness ratio, and requires that means exist for
quantifying benefits (but not necessarily for
attaching a monetary price or economic value
to the benefits).

analysis is used to determine the most cost effective
-.ieans of production among option technologies, it is
most often in the form of the constant effects method
and called least-cost analysis. One should keep in
mind that it is impossible to obtain a measure of
product worth from cost effectiveness analysis since it
is done without reference to user value.

—
610.0604 Marginal
Analysis

(a) Method

Marginal analysis is the analysis of the change in one

~ variable when a small change is made in another. An

example of its application is the marginal value prod-
uct. This is the amount that production is changed
when a small change is made in an input, all other
inputs being held constant. For instance, one could
measure how different amounts of fertilizer affect
wheat production.

Marginal analysis is an important concept underlying
most economic analyses. On (or at) the margin refers
to a small change in the total of some input or in
production.

6-12 (200-vi, NEH, draft May 1995)
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Figure 6-8 Computing average annual cost life-cycle cost analysis
SE— !

Determine least costly alternative.

Situation: Two altematives are being considered to provide pressurized water at a given point, a pump and
motor or a gravity pressurized pipeline, each with a 20-year life expectancy. The installation cost
(capital cost) of the pump and motor is estimated to be $5,000, and of the gravity pipeline,
$10,000. Average annual operation and maintenance cost for the pump and motor is estimated to
be $1,000, and for the gravity pipeline, $300. Notice the contrasts in installation and annual
operation and maintenance costs between alternatives - $5,000 plus $1,000 versus $10,000 plus
$300. :

Questions:
When compared over a 20-year life at 20 percent interest, which is the least costly alternative?
If the interest rate used is 5 percent which is least costly?
What general conclusions can we draw from this example?

Solutions: Computing average annual cost life-cycle
Cost analysis
Determining Least Cost Alternative

To determine which option, pump or motor or gravity pipeline, is least costly, the installation and average
annual operation and maintenance (O&M) costs of each must be considered on a single common time base
that is frequently used is average annual total cost. An average annual equivalent of the installation cost can
be derived by amortizing the one-time installation cost at the evaluation interest rate over the evaluation
period, which is the life expectancy in this problem. O&M costs are already calculated on an annual basis.
Hence, the total average annual cost can be determined by adding together the average annual equivalent of
instaiollation costs and the O&M costs. When average annual total cost at a given interest rate has been
determined for each option, comparison will reveal which is the least costly means of providing equal
service. It is important to realize and understand that economic comparison of costs to determine the least
costly option is only valid when each option provides the same level of service or output.

Comparison Over 20 Years at 20 Percent Interest

Average Annual
installation cost $1,027 2,054
(Factor = 0.20536)
Average annual O&M $1,000 300
Average annual total cost $2,027 2,354

Conclusion: When compared over 20 years at 20 percent interest, the pump and motor option is less
costly than the gravity pipeline option.

Comparison Over 20 Years at 5 Percent Interest

Average Annual

installation cost $ 401 $ 802
(Factor = 0.08024)

Average annual O&M $1,000 $ 300
Average annual total cost $1,401 ~ $1,102

(200-vi, NEH, draft May 1995)
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Figure 6-8 Computing average annual cost life-cycle cost analysis—Continued
E————

. Conclusion: When compared over 20 years at 5 percent interest, the gravity pipeline is less costly than the
pump and motor option. o

General - High interest rates tend to push decisionmakers away from higher installation costs in favor of
higher

conclusion: operation and maintenance costs. Low interest rates tend to do the opposite, by making one-
time installation costs look relatively more favorable than recurring annual operation and main-
tenance costs. Viewed from another perspective, high interest rates tend to move
decisionmakers away from options that require large and relatively irreversible commitments
and toward operations with low initial commitment and high flexibility for change. Low interest
rates indicate more expected stability in future economic conditions, and therefore make initial
commitment more comfortable for decisionmakers.

An important factor that confounds and partially negates the above conclusions is inflationary impact on recurring
annual costs. Inflation is one factor that influences the market rate of interest. Generally, when high interest rates
prevail, higher prices for most goods and services are expected in the future. If all goods and services increase at
the same rate, the stated general conclusions remain valid. However, above average increases in price may occur.
The market for a particular good adjusts to expected increases in demand or shortages in supply. When high inter-

rates reflect a differential price increase of a good, that increase is considered price escalation. Expected price
_scalation must be considered separately from inflation, and partially negates the general conclusions as well.
Expected price escalation effects on decision making are considered in the next section.

-14 (200-vi, NEH, draft May 1995)



United States | Part 610

Department of

Agriculture National
Natural . .
Resources Economics
Service ' Handbook

Chapter 7 Computer Tools

(200-vi-NEH, draft, May 1995)



Chapter 7

Computer Tools

s |
610.0700 Cost and Return
Estimator (CARE)

This chapter contains a discussion of computer pro-
grams (tools) which may be useful for analytical tasks,
including the development of crop budgets and the
evaluation of conservation systems. Information on
additional software programs should be added as it
becomes available.

For instructions on use of the CARE program, see the
CARE User Manual.

(a) Formats

The budget output formats available in the CARE
program are:

* Quick Budget Report

¢ Quick Budget Comparison Report

¢ Summary Budget Report

¢ Detailed Budget Report

Selection of a budget output format should be based
upon the need for a particular degree of detail. A
simple yet quite detailed format that would meet the
needs in most field office applications is the Quick
Budget Report.

Quick Budget provides an easy way to interactively
modify the summary results of the CARE Budget
Analysis Report. It starts by creating a budget from
data bases maintained in the main CARE system, or by
loading a Quick Budget saved from a previous session.
CARE converts the budget into a spreadsheet that can
be edited, allowing the user to make changes to the
operations, materials, yields, and prices. The effect on
costs and returns can then be assessed. Quick Budget
also allows the user to construct a budget from
scratch without going through the full CARE budget
construction.

Quick Budget Comparison Report enables compari-
son between two budgets, and displays the changes
that could occur when one system is switched to
another; for example, conventional tillage to no-tillage.
A sample output for this example and the comparison
report are included in this chapter.

Other budget formats available are the Summary
Budget Report and the Detailed Budget Report.

(b) Example: Quick Budget Out-
puts and Comparison Report

The first four pages of the following sample output
capture budget information for two land users: Farmer
A raises comn and uses residue management, and
Farmer B also raises corn but uses conventional
management. The next two pages of Quick Budget
output contain the comparison report that enables a
very quick comparison of the two systems used by
Farmers (See fig. 7-2 - 7-5).

For questions concerning the detail of this output,
please refer to the CARE User Manual or contact your
State economist.

(200-vi, NEH, draft May 1995) 7-1
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Figures 7-1  Care schematic
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Figure 7-2 Quick Budget output
S !
Farmer A Com GR Residue Quick Budget Report—{US-021-00210, 105 Bushels of Corn Grain Land is 1 acres of
Somewhere, USA at No Charge
Prepared for Planning Purposes Only.
I. Parameters
Title :  Farmer A Corn Gr Residue Budget ID : US-021-0021
Field Name :  Somewhere, USA Acres : 1
Land Charge Type :  No Charge Land Charge : 0.00
Mgmt. Charge Type : None Mgmt Charge : 0.000
II. Revenue Quant Price Value Total
Crop Name Units ity fUnit /Unit Revenue
Com Grain Bushels 105.00 2.00 210.00 210.00
Total Crop Revenue 210.00 210.00

III. Machinery Operations  Acres Times

(200-vi, NEH, draft May 1995)
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610.0701 Imnteractive Con-
servation Evaluation (ICE)

For instructions on use of the ICE program, see the
ICE User Manual.

(2) Program and Worksheets

The Interactive Conservation Evaluation (ICE) pro-
gram provides a computerized evaluation process to
assist land users in evaluating and comparing alterna-
tive conservation management systems.

The program will analyze and compare the without
condition with up to nine additional conservation
options. Soil loss, future yields with soil depletion, and
average annual costs of conservation practices are all
calculated. Using crop budget data, ICE will calculate

~oss returns, costs of production, and net returns.

1er effects, such as impacts on wildlife and water

4uality, may also be recorded.

An ICE Pre-Evaluation Worksheet has been developed
to facilitate use of the ICE program. The worksheet is
useful when gathering and organizing input data
needed for the program, especially if the district
conservationist is visiting farmers or does not have
immediate access to a computer. The worksheet is
also extremely useful as a training aid since it shows
what information is needed and organizes it into the
proper sequence for entry. Contact your State econo-
mist if worksheets are required.

(b) Example: Sheet and Rill Ero-
sion

A flow chart of data entry (data viewing screens) for
the ICE program follows this page. Following the flow
chart of ICE screens, summary screens are shown for
the Sheet and Rill Erosion Without Condition; Alterna-
tive 1, which includes crop residue use (CRU), con-
tour farming (CR), and field borders (FB); Alternative
- ® which includes crop residue use (CRU), contour
ning (CF), field borders (FB), and terraces (Ter);
.4 a comparison of the Without, Alternative 1, and
Alternative 2. The Without Summary for Ephemeral

Gully and Alternative Summary for Ephemeral Gully
are also shown.

Figures 7-6 through 7-9

7-10 (200-vi, NEH, draft May 1995)



