vu:;)}\w HFUf O AF) S5 S b

HEconomic analysis
of range improvements

4. 8. Murphy and E. T. Bartlet{!
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Quick Facts
Rangeimprovements are structures, prac-
 tices or developments that increase

the sustainable yield of goods and serv-
ices from rangeland while maintain-
ing or improving its condition.

Profitability is one important criterion
thatshouldbeused in deciding whether
toimplement any range improvement.

Costs for range improvements often are
paid outinitially, butreturns flow back
to the investor in annual increments.

Present value analysis is & method com-
monly used to determine the profita-
bility of range improvements.

Range improvements are structures, practices
or developments that increase the sustainable
vield of goods and services from rangeland. Im-
provements can vary from sophisticated grazing
systems jo simple water developments. These
improvements maintain orimprove range condi-
tion for a particular use or combination of uses.

Range improvements must produce tangible
benefits to the range uvser and the resource. One
important criterion is the ability of that improve-
mentto produsce g reasonablereturn on investment.

Time Value of Money

Most range improvements are long-term in-
vestments. The largest portion of costs for im-
provemsent practices are paid out initially and
returng come back fo the investor in annual
increments. In some cases, refurns may not be
produced until a few years after the initial invest-
ment. Because of this time difference, a simple
comparison of the total costs and returns for an
improvement will not provide an accurats picture
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of its return on investment. Therefore, when cal-
culating the profitability of any range improve-
ment, it is important to consider not only total
costs and returns, but when they occur.

Money has atime value. A dollar earned today
is more valuable than a dollar earned in the
future. This is {rue because a dollar earned today
could be invesied and be accruing interest. For
example, if an investment returned $100 in one
year, that invesiment would be better than one
that returned $100 at the end of two years. The
return from the first investment could be rein-
vested to return more than $100 by the second
year.

Presentvalue analysisis a method commonly
used to defermine the economic feasibility of
range improvements. This method takes into
accountthe timevalue of money by “discounting”
the value of future costs or returns to their value
today. Once monetary values have been adjusted
in this way, a direct comparison of costs and
returns can be made. , B

To perform present value analyses, it is
necessary to understand how to discount stocks
and flows of money. The amount of the initial
investment and/or annual netincome flow is mul-
tiplied by a discount rate. Discount rates usually
are provided in tables, such as Tables 1 and 2,
although hand-held financial calculators and com-
puter spreadsheei software programs also can
make such calculations. The correct discountrate
depends on the rate of refurn of the next best in-
vestment {(also called “opportunity cost”y and
the numberof yearsthe investment is made, Table
1 provides discount rates for stocks {a single sum
received at one point in time) while Table 2 pro-
vides rates for flows (an amount received annu-
ally for several vears).

The following two examplegiliusirate the use
of discountrates. Buppose an investiment at7 per-
cent interest will return $100 in six vears. To find
the present value of that $100, multiply by the
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Table 1: Discount rates for stocks {(sums received
or paid out at a single point in time).!

Table 2: Discount ra.tes for flows (amounts received
annually over a period of several years).!

6% % = 8% 9% 10%

6% 7% 8% 8% 10%:

9434 8346 9258 8174 0091
8900 8734 8573 8417 8264
.8396 8163 7938 7722 7513
7921 7629 7350 7084 6830
7473 7130 6806 .6499 6209
7050 6663  .6302 5963 .5645
. .6651 8227 5835 5470 5132
8274 5820 . 5403 5018 4665
5918 5439 5002 4804 4241
i0 5584 5083 = .4632 4224 .3855
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i 0.843 0.935 0.926 0.817 0.809
2 1.833 1.808 1.783 1.759 1.736
3 2.673 2.624 2577 & 2531 2.487
4 3.465 3.387 3.312 3.240 3.170
5 4.212 4.100 3.993 3.8%0 - 3791
6 4.917 4,766 4.623 4.486 . 4.355
7 5.582 5.389 5.206 5.033. 4.868
8 6.210 5.971 5.747 5.535 5.335
9 6.802 6.515 6.247 5995  5.758
10 7.360 7.024 8710 6418  6.145

1For discount rates ﬁot inclﬁded use the fo’rﬂmla:

whereV isthefuture value of astock at
the end of n years, V, is the present
value of V , i equals the interest rate
andnisthe number of years over wmch
the stock is to be dzscounted

Vo= V.,

I

(1+9°

appropriate discount rate. The discount rate from
Table 1 that corresponds to'7 percent and six years
is 0.86863 and this multiplied by $100 eguals the
present value of that stock sum, or $86.63. Again,
supposeaninvestmentismadeat? percentovera
six-year pericd, butin thisecase it returns $100 per
yvear. Multiplying the $100 annual return by the
appropriaterate from Table2for7 percentandsix
years (4.768) gives the total present valueof that
income flow over the investment period, or $476.60.

Analysis Steps

Theanalysisof any range improvementusing
apartialbudget and presentvalue analysiscanbe
applied through the following steps.

1. Listthe sources of additional costs and returns
from the proposed improvement.

2. Calculate the present dollar values of individ-
ual added costs over the life span of the
improvement and total these amounts.

3. Calculate the minim amount of refurn (e. g.
pounds of hvesmck gain, pounds of forage)
required to cover the costs of the improvement.
If the break-even value appears unattainable,
then the improvement will not be profitable. If
the reqguired response appears attainable, goto
step 4.

4. Calculate the present? vames of individual added
returns and total these amaun"s

5. Subtract the present value of the total added
costs from the present value of the total added
returns to determine the net present valus for
the improvement.

Example Analyses

To understand how to &na}yze the sconomic
feasibility of range improvemenis work through
thefollowing two scenarios. Steps 1 throughb are
applied in sach exa,mple

Water Development. A 640-acre pasture pro-

duces 400 pounds of forage per acre. Althoughthe

pasture is accessible to livestock during grazing

1 For discount rates not included use the formula:

where V, is the present value of
the annual flow over n years, R is
the amountreceived eachyear,iis
theinterestrate andnisthe number
of years over which R is to be
discounted.

=R[(1+1)"-1],
L +9°

season, it remains unused because the nearest
water source is almost 2 miles away. The pro-
ducer would like to install a water tank so live-
stock use the forage, and grazing is more uni-
formly distributed. The water would be delivered
to the tank through a pipeline from an existing
source. The guestion is: “Will this project be
profitable?” '

The first step is to list the added cosis and
returns produced by the water development, as
shown in Table 3. The added costs include mate-
rials and labor. All cosls, exceptmaintenance, are
bsrz;e 1mtmﬂy The added return from the project
is an annual flow of additional forage over the
estimated 10-year life span of the improvement.

The. secend step is to estimate the presentdol-
lar values of the a,dded costs. The tank mainte-
nance cost ($100 per year) is a flow that must be
discounted. Using an interest rate of 10 percent
(the. return. produced from the next best invest-
ment) and an es’szmated project life span of 10
years, the fa,ctor givenin Table2is6.145. Multiply
$100 by 6.145 to get $615. This is the total present
doliar value for maintenance over the life of the
project.

Once the present value of the costs have been
calculated, calculate the break-even value. What
needstobeknown istheminimum level ef annual
returnfeither indollars or production units) that
must be produced by the improvement o cover

the annual cost of that improvement.

. Fhereareadvantages to calculating the break-
even response before estimating the individual
added returns. It is.easier to accurately estimate
the dollar values of itemized costs foran improve-
ment than the dollar values of itemized returns.
Use this cost information to defermine how much
of the return is necessary each year to cover costs.
ifthis break-even value is not attainable, then no
further analysis is necessary. The improvement
will not be profitable. A numberof possible range
improvement aliernatives can beexamined guickly
in this way.
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Table 3: Economic analysis for a hypothetical
stockwater development with a useful life span of

10 years and a 10 percent opportunity cost.

, Present Your

Added Costs: Value Values
~ Initial costs:

Tank, float valve, cement $ 800.

Installation labor : 200

Pipe, trenching, labor 5,808 -

Total Initial Cosis $6,808

Future costs:

Maintenance ($100/year) $ 615

$100 * 6.145'= $615

Total Added Costs $7,423

Break Even Requirement:
A. Annualeguivalent of total present value of costs:
$7423 = $1208/year
6.145
B. Annual return:
Forage available = 320 AUMSs
Forage value = $8/ AUM
C. Break-even response:

- $1208 =151 AUMs $1208 =$3.78/ AUM
$8/AUM 320 AUMs
Added Returns: :
S Present Your
Value Values
Available forage $15,731.00
320 AUMs * $8/ AUM = $2560
$2560/ year * 6.145 = $15,731
Total Added Returns $15,731.00
Net Present Value

$8,308.00

Table 3 illustrates the break-even value cal-
culations as a three-step procedure. First, calcu-
late the annual equivalent of the present value of
the total added costs for the improvement. To do
this divide the total present value of added costs
by the discount rate for 10 percent and 10 years, or
6.145 (Table 2). This converts the total added costs
{$7423) forthe improvement over its 10-yearlife to
an annual cost flow. In other words, the initial
costs and maintenance of the water development
will be equivalent to0 $1208 per year. Second, esti-
mate the dollar value of one unit of the return (use
a conservative market value) and the guantity of
the return produced each year from the improve-
ment. For the water development, the addedreturn
is estimated at 320 AUMs? per year with a market
value of $8 per AUM. Third, divide the annual
eguivalent-cost by the value of one unit of the
return or by the total number of units pmduced
annually to find the break-even value. To cover
the costs of the water development, a minimum of
151 AUMs must be available each year and the
market valuse of an AUM must be at least $3.78 for
the 320 AUMSs to cover the improvemsnt costs.
These calculations show the improvementiobe a
promising invesiment.

‘Wext, estimate the value of the added returns.

2AUM (animal-unit month) is the amount of for-
ageconsumedby a 1,000-pound cow inone month.
In general usage, this amount ig considered 800
pounds of forage on a dry matter basis.

The project is expected to a.dd 320-AUMs, valued
at $8 per AUM, ove: ; “"od The annual
value of this incor &
by the discount f ' Mable 2 fdr 10 percent
over 10 years (6.145).to get the tota,l present value
for that flow, or $15 731

present value of total added returns minus pres-
ent value of total added costs, or $15,731 - $7,423 =
$8,308. With the information in Table 3, the pro-
ducer can decide if the water. evelopment project
will be profitable. The answer is: “Yes.”

Range Seeding. A ranch currently supports
100 head of brood cows that gra,ze on a Forest
Service allotment during summer. Herd size is
limited primarily by a lack of forage during the
spring and fall, and high winter feed costs. The
producer owns 1,000 acres of poor condition
spring-fall range that has a high potential for
establishing a crested wheatgrass seeding. The
seeding is expected to increase forage production
by 500 pounds per acre, increase calf crop from 70
percent to 80 percent and weaning weights from
350 pounds fe 375 pounds, and reduce winter feed-
ing by 60 days. The producer plans to buy steers to
grazeforagenot used by the cows o prov1de addi-
tional income. On the other hand, the seeding
would require building 2 miles of fence, paying
the seeding costs, the grazing deferment costs,
steer purchases, added steer and calf costs, and
increased grazing fees. The question is whether
or not-this seeding would be profitable.

The analysis assumes that the total life of the
seeding is 20 years. This includes 18 yearsof graz-
ing use and 2 years of deferment to allow the
seeded stand to establish. Note that an allowance
for seeding failure is made in the initial costs
given in Table 4. This risk of failure estimate
allows for aone-in-five chanece of failingto achieve
a satisfactory grass stand. Reseéeding cosis are
builtintothe analysis. Also, 75 percent cost-share
is available for this project, so calculations were
made with and without this cost-share money.

Fence maintenance, grazing deferment, added
calf costs, steer purchases, direct steer costs and
added grazing fees are treated as future costs.
With the exception of grazing deferment, the
prezsent values of fulure costs are calculated in
two steps. First, the estimated annual costs are
discounted as flows over the 18 years when the
seeding is grazed and those cosis are incurred.
Next, these values are discounted back over the
two-year deferment as stocks to find the present
value of future costs. Fence repair costs were dis-
counted similarly, but the caleulations assume
that repairs will not be necessary during the first
flve years of improvement life. Therefore, fence

maintenance costs were discounted as a 15-year
féew and to present value as a stock using the
discount rate for five years at 10 percent.

Grazing deferment costs were considered sgual
to the price that the producer must pay $o leasse
pasture untilthe new seedingis ready forgrazing.
Four months of grazing must be leased during
sach year of deferment. The annual deferment




Values

Drilling 8740

Seed (8407 a0y . .

Weed contrel (§30/80.) 30,000

Fence (niaterials, Jabor, 2 * §2000/mi.} 4,000, )

Risk of failure [20% * {(seed + drilling'+ IBBOG
weed control costs)] : o

countfactorfortwo year ;
values, $208,497 and $111, 752 are then p
over the rema,m

Wi'ts% Your,*,

’L‘om Initxal Costs

400 AUMs * §8/ AUM = $3200
$3200 * 1.736 = $5555

338 33¢

57,187 | srasy

1017 1017

1,132 : 1,132

Total Puture Cosis . .~ $ 65,702 $65.702

" beef produced annually. This gives the break-

’[‘ata.l Added Costs $172,302 $92,352 5

1. Without cost sha,r&

$172.3027 S 5208497

0.8264

$208.407 = $25.423 (annual cost)
- 8201 R ;

2. With-cost share:

$08,352 - =8L11752

0.8264 L
$111.752 = 813,627 (annual cost)
B.201 2 .
B. Annusl retum £

70 calves * 45 1bs:

1. Without cost sbare 2. With cost share:
$25,423° . =$0.96/1b: | 813887  =$051/1b.
26,500 by 26,500 1bs.

Present Value
$ 40,664

Increased Wesn 8.89%
76 calver ¥ 25 1hs:
1756:1bs. ¥ $0 7HT
$1313%
[ ginyes

Iacreased

19084

22511

181118
-$1 i»,;Sé :

dé%feiepmenﬁ exa,mple Wlth one minor vamatmn
Because the seeding will not begin to produce
reféurns 'E Fwrey yeaﬂ*s after meney 1s mvested

, pmyemenﬁ or lost because th@
producer’s own money was invested in the seed-
ingratherthan elsewhere 4t 10 percent. To account
for this interest cost, the total added costs are
cmp@’z}ﬁ&eé over a two-year permé at 10 percent.

To do this divide the total added costs by the dis-

nd 10 pe

even values 0f$0.96 per pound without cost- share
a,nd $0 51 per pound ith y 56

Added returns from this improvement inc ude
reduced winter feeding costs, increased weaning
weights, increased calf crop and receipts from
steer sales. The seeding also increases forage
production but the value of that extra fora.ge is

oA producer should knsw how a pa;rtacu—
; fects present and future cash'

a,‘biy by a ccmpetem agrzculturai tax acc@umam:
Beveral sources ol assistance are gvailable to
producers. Colorade State University Coopera-
tive Extension and USDA-Soil Conservation Ser-
vice personnsl can help estimate and guantify the
expected benefits of improvement practices and
provide technical assistance for péamﬁmg and

- implementation.



