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AN ECOMOMIC EVALUATION OF WATERPONDING

P F Penman®

INTRODUCTION

The establishment of the Marra Creek Waterponding Demonstration
Programme in 1984, involving 18 properties and 87,060 hectares
with a total of 17,206 hectares of scald to be treated, formed
the basis for a realistic and practical evaluation of both the
technical and economic components of waterponding.

The technical aspects of waterponding are detailed elsewhere in
this journal. Given that scalded areas in the fully eroded state
support no stock and consequently, have basically no benefits
except as catchment areas for stock water supply tanks, the
assessment of benefits to landholders emanating from the
waterponding programme can be accurately identified.

This article uses a hypothetical property in the Marra Creek
Demonstration Area to evaluate, from the landholders viewpoint,
the economics of waterponding on scalded areas. Since the
evaluation is for a hypothetical property, consideration is given
to those parameters which significantly influence the economics
of the programme, and how they affect the ‘'break-esven' time of
the programme and the benefit-cost ratio.

THE PROPERTY

The hypothetical property is 866Y hectares in size, of which
scalded areas requiring waterponding constitute 25 per cent. The
carrying capacity for the total property prior to treatment, is
one dry sheep equivalent (dse) to 1.6 hectares, with a flock size
of 25¥¢¥ merino ewes.

The merino ewes are currently returning §$25.57/ewe, incorporating
a weaning percentage of 80% and cutting 5.5 kg/head of wool.

* Agricultural Econcmist, NSW Soil Conservation Service,
Tamworth.



Determiniug realistic land values are currently extremely
difficult, due to lack of sales within the area and the large
variation between proprrties. However, for the iypcthetical
property, the area of scalded country has been valued at
$11.0@8/hectare, while heavy clay country and improved waterponded
country is valued at $53.08/hectare. These values do not
purport to be statisticilly representative, or to relate to any
specific properties. Tiey are to enable a meaningful assessment
of cost/benefit of water onding to take place, and attempt to
reflect the significant aecline in land value where country is
badly scalded.

BENEFITS AHD COSTS OF WATERPONDING
The Costs

The size of a waterpond is uspally @.4 hectares with an
establishment cost of $12,08. An on~going maintenance cost of
$4.08/pond in each of two years during the revegetation period is
needed for optimum results., For this property, 5040 ponds are
required to treat the 208¢ hectares of scald, which will
initially cost $6@,¢%d, with two maintenance costs of $20,000
each in the second and fifth year.

The finance for undertaking the waterponding programme may be
obtained through the following sources:

(a) Cash reserves

{b) SCS Advance
{c) 56% Cazh and 56% Cummercial loan.

Priced Benefits

The ability to initiate vegetative growth on previously
unproductive scalded country, presents the landholder with a
number of management options which allow him to reap ben~fit from
the expense on waterponds. These options initially involve
either keeping stock numbers the same and utilizing a more
reliable feed source and increasing per head production, or
increasing stock numbers.

Lack of research data makes it difficult to place monetary values
on the benefits of waterponding. To overcome this vacuum, a
survey of the landholders irvolved in the Marra Creek
Demonstration Area was undertaken. The data used in this
anﬁlygis are derived from the survey, to allow the benefits to be
priced.

1. These values were derived from information relating to
relevant property sales, received from the State Bank Valuers,
Dubbo.



Maintenance of Stock Mumbers

The potential benefits which may accruve to the landholder if he
choo3es to maintain stock numbers are:

(i) Weaning percentages will increase, moving from the
present level of B0% to 85%, increasing at a constant rate
of 1% p.a. over a five year period.

{ii) Wool cuts would be expected to improve f£rom the present 5.3
kg/ewe to 6.¢ kg/ewe, increasing at a constant rate of 6.1
kg/head/year over a five year period.

(iii) A further benefit under this option is the ability to carry
stock further into prolonged dry periods for a longer time
and to provide stock with better quality feed. This is
clearly difficult to price, but from the survey undertaken
of landholders, it was valued very highly in that all
respondents chose to maintain existing stock numbers rather
than increase their flock size.

Increase in Stock Numbers

Alternatively, landhiolders may consider the option of utilizing
the additional feed available through the waterponding programme
to increase stock numbers, thus increasing the grazing rate of
the property. This however, was considered impractical by the
landholders in the Marra Creek area, who strongly preferred the
option of keeping constant stock numbers and providing a better
feed source. Clearly if the option of increasing stock numbers
was undertaken, the ability to carry stock through prolonged dry
periods would be reduced or neguted. Since landholders choose
not to increase stock numbers, they clearly value very highly the
ability to carry stock through dry periods.

Improved Capital Value of Land

on the basis that the revegetation of the land will be complete
after seven years from the commencement of waterponding, the land
value of the previously scalded area will be equal to the
adjoining heavy clay country after that period. The inclusion of
improved land value in the assessment of bepefits can be
undertaken in a number of ways. Firstly, it may be incorporated
pro-rata over the first seven years of the programme. This work
reflects a measure of total equity the landholder has in his
property. Secondly, it may ke incorpcrated at completion of the
programme, which would be an estimate of the planning horizon for
the landholder., Clearly the improved land value of the programme
will not be realised until the property is sold, although it will
improve the landholders equity in his property from the outset of
the programme. Finally, for those landholders who believe they
would never sell, land value would not be incorporated in the
model, and the viability of the programme would be dependent on
other programme benefits.



This improved equity position would then be beneficial to the
landholder in the continuing operation of his business.

Taxation Benefits

Capital expenditure on waterponding is tax deductible in the year
of expenditure, Additionally, the interest component of loan
ingstalments (i.e. waterponds funded through a Soil Conservation
Service Advance) is also tax deductible.

For the purpose of this analysis, a» average tax rate of $0.42 in
the dollar ig assumed. If in fact the taxable income of the
landholder was below the capital expenditure of $68,008, the tax
benefit of implementing a waterponding programme would be carried
over to ensuing years.

DISCOUNTIRG OF PUTODRE COSTS AHD RETURHS

When comparing streams of benefits and costs, it is necessary
that all costs and benefits occuring at different points in time
are converted to a single, relative value at one point in time,
Discounting is a method of converting future values back to the
present. Twe forms of discounting are used in this analysis.
Firstly, net present value (NPV) which is defined as the present
value of future benefits less the present value of future costs,
using a given rate of interest. Secondly, the internal rate of
return (IRR) calculates the rate of interest which allows the sun
of discounted costs to equal discounted benefits, i.e. the NPV
equals zero, The interest rate to be used here xrepresents a real
rate of return (i.e. inflation free) available on alternative
investment. Accordingly, a rate of 5% is used in this evaluation
with the IRR indicating the return to the investment.

THE RESULTS

Table 1 presents an economic evaluation of a waterponding
programme for this hypothetical property. The evaluation is in
the form of a cash flow budget over a 15 year period, for a
landholder paying for the work using 56% cash and 50% commercial
borrowings at an interest rate 16% p.a. over a 5 year period.

From Table 1, the benefit cost ratio of the work is 1.39, with a
net present value (i.e. cumulative future returns less cumulative
future costs) of $41,0637. The breakeven year is year 7 when the
cumulative returns are for the first time, greater than the
cunulative costs.




The tax benefit, which allows for expenditure on soil
conservation to be deductible in the year of expenditure, is a
-significant benefit for the programme. Furxther tax benefits are
obtained in the following year, for the interest instalments on
the commercial lecan.

The inclusion of increased land value at a pro-rata rate in the
early years of the programme, improves the landholders' equity,
and the cumulative benefit of the programme. However, this
bengﬁit will not be realized (if at all) until the property is
sold.

Table 2 gives a comparison of the profitability of the
waterpordiing programme financed under a Soil Conservation
Service Advance. The Advance covers the full cost of
implementing the works, i.e. $60,000, and is borrowed at a rate
of 8% per annum over a ten year period. In this instance,
although the programme has a slightly lower benefit-cost ratio of
i.42, and a net present value of $44,642, the availability of low
interest finance allows the programme to break even from the
first year. The tax benefit is significant enough to offset the
loan repayments, and although an annual deficit is incurred in &
number of ensuing years, the cumulative benefit is always
pesitive.

Table 3 summarises the benefit-cost ratio, net present value and
break-even years, of the programne, for changes in the source of
finance and the incorporation of improved land values.




Table 3: Net Present Value of Waterponding
T {biscount Rate 5%)

‘ improved Land Improved Land
Finance Value Pro-rata Value at Year 15
Source NPV B/C  BE NV B/C BE

] Ratio Yr 5 Ratio Yr
190% Cash 45485 1.5 7 19639 .21 15
1068% 5.C.S5. 44642 1.42 1 17796 1.17 15
5@% Cash/
568% Commercial
Loan* 41637 1.39 7 14191 1.13 15
Table 4: Internal Rate of Return
Finance
Souzce Land Value Pro-rata Land Value Delayed
1808 Cash 8.29 ¢.14
l198% s.C.6. g.39 G.15
58% Cash/
56% Commercial Loan* g.14 g.96

* Commercial loan 16% over 5 years




From the above tables, it can be seen that the choice of
financial source is fairly ingignificant in determining the
profitability of the programme. A Soil Conservation Sexvice
Advance, while diminishing net present value and benefit-cost
ratio, allows the landholder to be in a surplus cash flow
position for the duration of the programme. The major variation
occurs with the incorporation of the land value. Land value is
clearly the major determinant of the viability of the programme,
When land value is not incorporated until the end of the
programme, in this case year 15, the programme does not break-
even until that land value is included. Irrespective of discount
rate and source of finance, the programme does not approach a
break-even position until the approved land value component is
incorporated.

Internal Rate of Return

Table 4 indicates the internal rate of return for the investment
of money into waterponding under different finance sources. The
rate of return is very significant between finance sources and
the incorporation of land value in the analysis.

Given that the internal rate of return is a 'real' or inflation-
free return of investment, the lowest return of 6% indicated in
Table 4 illustrates the value of the waterponding programme.
Although the incorporation of land value appears important when
considering net present values, the internal rate of return
demonstrates that waterponding is an attractive and economic
investment for landholders with scalded country. Fox instance,
an IRR of 14% for landholders paying cash and not incorporating
improved land value until the end of the programme, is an
extremely attractive investment relative to other on-farm
investments, for primary producers. Certainly, when land values
are included in the analysis, internal rates of return in the
order of 14% using commercial borrowings and 3¢% for cash o+ Soil
Conservation Service Advance, make the investment into
waterponding extremely profitable.




DISCUSSION

Priced Benefits and Costs of Waterpornding

Land Value

The inclusion of improvement in land value over the establishment
of the ponds significantly affects the profitability of the
programme, in particular the time period until the programme
breaks even. While the net present values are reduced by around
520,008, depending on when the improved land value is
incorporated, the programme is still economic. However, even
when land values are incorporated, it is the delay in reaching a
surplus cash flow position which would be of most concern to
landholders. Clearly, it is up to individual as to the
importance of incorporating land value, as while it improves the
landholders equity in his property, it only becomes a monetary
benefit once the property is sold.

Tax Savings

The significance of tax savings will vary from landholder to
landholder depending on the specific financial situation. The
situation here, where the landholder has a taxable income of
§$69,880 prior to undertaking the works allows for the greatest
benefit from the tax deductions. However, even if the landholder
had a lower taxable income, the effective 'tax losses' would be
carried forward to following years. Where the work is financed
through borrowings, not only the capital cost of the works, but
the interest component over the duration of the loan is tax
deductible,

Management Changes

The estimated improvement in wool cuts and weaning percentages
are relevant to landholders with average managerial skills. The
base from which these wool cuts and weaning percentages commence,
is not significant in determining the profitability of the
programme., It is the magnitude of their increase as a resu.t of
implementing the programme which will affect overall
profitability. Management during the establishment of the ponds
and of the stock over the longer period is critical for the
continued benefits of the programme.




Unpriced Benefits and Costs of Waterpondin

The major unpriced benefit of the waterponding programme is the
ability of the landholder to carry stock through an extended dry
period. Landholders could choose to increase stock numbers
following successful revegetation of scalded areas, but this is
rarely the case. With the uncertainty of feed supplies in the
western areas of NSW, landholders choose to use the revegetation
of scalded areas as a 'feed reserve' for prolonged dry periods,
with the advantage of improved wool cuts and weaning percentages
from existing stock.

While the evaluations based on those cost and benefits which can
be easily priced shows the programme to be viable, this
particular unpriced benefit would significantly improve the
viability and profitability of the waterponding programme. Its
inclusion would have a significant effect on the net present
value and benefit-cost ratio of the programme.

CONCLUSICON

Importantly, wateponding on the hypothetical property is a viable
investment for landholders, regardless of the financial sources.
The timely inclusion of the improved capital value of the land
adds to the attractiveness of the results, being the major
determinant to the profitability of the programme.

The finance source has very little bearing on the results. The
payment of cash providing an overall higher benefit-~cost ratio
and net present value, but not breaking even until year 7,
whereas there is an immediate cash benefit with a soil
Conservation Service Advance. The optimum finance source would
clearly depend on the individual landholder's financial position.

Although the benefit-cost ratio and net present value are not
excessive for the time pericd studied, it is important to
remember that the benefits will accrue well beyond the time
period of this study with no further costs to be incurred.
Furthermore, the important unpriced benefit of available feed
supplies through extended dry periods is not costed in this
analysis, but is clearly valued highly by landholders, indicated
both through the landholder survey undertaken and the benefits
foregone by not increasing stock numbers as a result of
waterponding.

The internal rate of return places the investment in some
perspective relative to the returns achievable from alternative
investments. Real rates of return in the order of 15% are not
often obtained in agriculture, and are not often available off-
farm without the incorporating of substantial risk. The
investment of money into waterponding is an extremely attractive
investment for landholders with scalded country, regardless of
how they view the improvement in capital value of their property.
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