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WHEN TOO MUCH LANDCARE IS BARELY ENOUGH -

Colin Campbell
Department of Agriculture
Western Australia

Abstract

This paper presents a case study for a catchment in the Avon Districts area of
Western Australia. Benefit—cost analysis of catchment management for landcare
has highlighted both the trade-off between p ivate and social objcctlvcs in land
management, as well as the "win/win" situation which occurs when private and
social goals are COnaphmenm y. The usc of benefit~cost analysis has also pmwdul
a method for prioritising conservation works :

Often the optimal level of landeare for the individual farmcr, from an ccononic
perspective, will be less than the level that society deems optimal. This raises issues
of who should pay for landeare in situations where there is no financial reward for
farmers carrying out the work, but where there are pos:ttvc externalitics outside
catchment boundaries. The issue of externalitics between farms within a catchment
is also examined,

The work highlights the trade~off between private and social objectives that may
occur in the management of land degradation resulting from agriculture. We discuss -
this trade—off and the implications for individual farmers, mlahmcnt groups and
regional planners.

Introduction

The work presented in this paper has been funded by the Land and Water Rcsourccﬁ b
Rescarch and Development Corporation, :

The project has two aims:
1. To assist catchment groups and individual farmers toidentify, aﬁél‘ySeahd adet &

land uses and conservation strategies that are bxologxcaliy and ccononncally
sustainable, : :

2. To improve the planning and management of tland cqnscrvat‘id pr . al
regional and State levels by using bcncfxt-cost anal sis in goal: cttmg and:
prioritisation, . R




The Wcstdale catchment? was sclcctcd for scvcml easo
group have been involved ina sponsored landcare prog
As a consequence of this involvement the group ha
strategy to address the land degradation is<ucs they fac
within the catchment have begun to implement some of the's at SR
recommendations. For these reasons, alot of the information that i rcqux'i dfora
meaningful economic analysis had already been collected.. L

Description of the Westdale Catchment

The Westdale Catchment is situated in the Avon Distric's region, roughly 95km ast
south~cast of Perth along the Brookton highway. The average annual rainfall is 550
mm. Total arable area of the catchment is appmmnmmv 7140ha containing 1()
farms. .

Even though the Westdale catchment is surrounded by State Forest, clearing on
farms within the catchment has caused problems with excess surface water and in:
localised arcas rising groundwater. This leads to waterlogging, salinity and water
crosion.

The main thrust of the catchment strategy is to increase groundwater use and to
control surface water drainage. These objectives can be at.hmw:d through a variety
of conservation/management stratcgics; through changing rotations to more
productive/higher water—using crops, planting of fodder shrubs and trees to intercept
subsurface recharge and reduce groundwater recharge, construction of drains and
graded banks to control both surface and subsurface water flows,

Method of analysis

Benefit Cost Analysis (BCA) was used to assess the Westdale Catchment Strategy
by comparing what would happen to future cashflow if nothing is denc to address
land degradation (the without scenario) as opposed to what would happen if
conservation strategics arc undertaken (the with scenario). -

A computer spreadsheet model SALTPLAN was uscd to compare these two
scenarios. :

The without scenario assumes that no conservation wor}\s are carri ed out m thc

calchmcnt and that asa rcsuit land ccmtmucs to dcgra

" stratchcs wcrc assassad



wxdc cousnltauon wnth tha normal pamcxpants in thc catchmcm planmng proccss andf
in so doing gives a sense of ownership of results. ‘ _

Results

For the purposes of the Westdale Catchment Strategy the catchment has been LoE
divided into 6 component Land Management Units (LMU's). :

The 6 component LMU's are:

Description Arca % of Arable land

1. Hillside Loams 3715 ha 52%

2. Valley Soils 1545 ha 22%

3. Gravels 835 ha 11%

4, Sand 190 bha 3%

5. Saline 258 bha 4%

6. Waterlogged 596 ha 8%
Total area 7139 ha

Strategy 1. Changing rotations,

The following yields were assumed: Wheat 2 tonnes/ha, Oats‘z;ﬁr‘t‘c‘mnpslﬂh,v
tonnes/ha, Lupins 1.2 tonnes/ha, Badey 2.5 tonnes/ha. :

Hillside Loams:




Valley Soils:

O(grain)O(hiay)PRP

Gravels: . PEPW

Contintous Pasture
Sand; Decp rooted pcmmnémf pasture
Waterlogging/Salinity: Permanent pasturc or fodder shrubs

W= Wheat O = Oats B = Barley
L= Lupins P = Pasturc

Following the recommentations results in the following changes (Assuming
rotations with the highest gross margins).

Current votations New rotations

~ 800ha Lupins ~ 163642 Lupins

~ 500ha Wheat ~ 1579ha Wheat

- 1300ha Oats ~ 1241ha Oats

~ 600ha Hay ~ 226ha Hay

~ 393%9ha Pasture - 1440ha Pasture
~ 226ha Barley

‘The predicted change in the Net Present Value (NPV) of the catchment income that
results from changing rotations in this way is $223,000 . This assumes no change in
the rate of spread of salinity or in waterlogging. e
Strategy 2, Graded Banks

'I‘]m cmcmncnt stratcgy rccommcnd9 gmdcci banks on all slopcs grcatcrthan 3%, g

4550 hcctarcs Assummg thls arcmsr ‘
banks spaced at 110m intervals to comp :

I we assume that fhc wcraga bzmk o




ycwrsi tha probabxlity Qf’ c\trame ram all cvcms occurlng, i\
probabilitics were combined with the assumed losses in produc
from the erosion associated with these events, to give an avcrage
year period. This figure was estimated 100 times and also-avera)

The average loss pm‘ hectare per year as a result of wqmr crosmnf’\ as estima
be $23. Sothat the benefit from banks if they were 100% effective wouldgbc $°3
per heetare of land they protected from crosion. ‘

However, for this analysis the clfectiveness of the bmks is aswnmd o dmnmsh wuh
increasing arcas, based on the assumption that the first banks established wil

1 be
placed where they are most needed and will be more effective. The next banks will -
be placed in the next most vulnerable arca ete. Inereased arcas of banks are

assumed to increase the area of saltland saved. :

The assumptions for the effectiveness of banks and their estimated effect in
changing NPV are ot out in the following table

Table 1. Assumptions for effectiveness of banks and their effeet on chang,mg NPV in
the Westdale Catchment :

| Areaof | Saltland | Benefitho :

| banks saved halting Water
| ha ha _| Erosion

10 1100%

1 40 ~ 1:(}0%

From Table 1, we can see th
_a change m NPV of $77,21

This is ilustrated graphieally in Figure 1.




| changatanpvis) so000l.

Arga ol banks (ha)

© Strategy 3, Spoon—~drains or W-drains

nti

The arca in the catehment affected by waterlogging
Bka of drains if the draxm are assmcd :




ﬁatiands, suzgem it the amc}\mg o (u ingreast '
per hectare, This being the case, the benefits from dra nmze wxll
cost of construeting spoon drains on these areas, :

St atcgy 4. Saltbush on saline fand

‘ mtmnpt m mduec sahzm ;,mundwa czr sufﬁmcntly to allt)w czst*abhshmmit
pastures (puceinellia or tall wheat grass) at a later date.

iu vahm is dw:; mamiy to asmmptwus mgardmg the ,"?; eS
the yield of saltbush.

tlxc asaumpuons madc rcg'ardmg, the cffc:ctwcncss 0
saltland.




Figue 2 Cimﬂgu in cat
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“Table 3 and ﬁgum 2 iltustrate that the mﬁst ?:nf;~ bl e
around 100ha. :

Strategy 5. Fodder shrubs
: e




would result in a $87,555 increase in ¢

Siratcgy 6. Trees

- Trees are recommended to be planted along miemcplm baul\s, cmcL and fence lines.
This amounts to an area of about 80ha, The benefits from trees stems from their
ability to provide shelter for stock and crops and their ability to reduce groundwater
recharge. These benefits are reflocted financially through increases in stocking mteq o
and crop yields as well as possible reductions in the rate of soil salinisation. There

is alsu the possibility of commercial returns from trees sold as firewood, for 'f“«;nm,
pasts, or even for pulp although this last option is questionable given the lomr |
haulage distance to the nearest pulp-mill.

Financial analysis shows that growing trees for firewood in the Westdale Catehment
is more profitable than growing trees for pulp. However the relative profitability of
cach enterprise changes according to the price for firewood/pulp and the assumed
yields of timber. Table 4 shows the change in Net Present Value of camhmcnt
income at each level of planting of trees.

Results indicate that there is a small positive change in catchment income fmm ihm
strategy. [ is likely that the commercial retums rcccivcd from trees will cover the ,
costs of establishment, while the Jandeare benefits that are difficult to estimate will
provide additional incentive to plant trees. e

Table 4, Change in NPV of catchment income thh mm Qf (rccs plautcd and
assumed area of saltland saved.

["Arca of trees | Bstablishment cost | Net Return | A
| as firewood

Combining all strategies
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‘bjscusﬁ:mi L

,cfﬁclcnt use 'md managcumnt Qf subsur file
the catalyst for much of the landeare work I n-the control
 specifically salinisation of land, the major benefits are realised
production from systems of management that are more §
rather than a significant effect on reducing land salinisation,

With this in mind, it is possible to prxoruise conservation works acccrdm.. to thcrc
long term benefits,

By far the most effective sirategy is the use of Spoon or W-drains to drain
waterlogged flats. The benefits of this strategy are relatively immediate with
increased stocking rates in the first few years after implementation. Higher rates of
fertiliser application arc often required on previously waterlogged arcas to make up
for excessive leaching of nutvients from the soil in the past,

Graded banks arc also highlighted by the analysis as a profitable strategy. Along
with reducing the production losses that vesult from water crogion, graded banks
have the added advantage of forcing farmers to wark on the contour, Working on -
the contour is in itself an cffective strategy for reducmg water erosion to some
extent.

Planting of saltbush on salt affected land cannot be recommended for its value as a
feed substitute, however it may have a role in reducing groundwater levels to allow
establishment of other pasture species. This analysis suggests that planting saltbush
has marginal benefits and should be at the bottom of the list of landeare works in the
catchment,

The analysis indicates that planting Tagasaste on the deep white sands within the
catchment can be profitable when used for grazing cattle. Individual farms may be
limited in implementing this strategy by the arca of deep white sand on the propsrty,

Plantmg trees alonw cnmour banke and fcnoc lmcs ¢an also bc a pmf tabla stmtegy

'my pmentml income through wood products Thxs shoul" ‘ carefully
the context of yearly cashflow. More often trees are bcmg con 1d¢rcd asa form Qf .
superannuation by farmers, : o o

The results indicate that a tradc*off oxists bcmeh pri

Catchmcnts, :m,d thc -conscqucncc .,of its' act ons



would be no economic problcm. The cmchnmm could max
being simply by employing strategies that saved only 22ha
this ignores two important points. First, this analysis has
' dxsmbution of mc bcncfns or cests bclwccn farms w:thm, y

cxlamal cffccts tlm may ocwr oumdc the catchmcnt‘ b(:)un i ‘Fry

The first point is being addressed in the second stage of this analysis whxch will not
be presented here, however it is interesting to note that the “culture” of the
catchment group has encouraged farmers to approach the dcgradarmn problems
within the catchment as a group rather than as individuals seperated by farm
boundaries. In this way many of the between~farm cxternality issues have
effectively heen internalised.

The second point, of externalities occuring outside the catchment boundary, while
not being directly addressed by the analysis, can be discussed in relation to the
results. The trade-off between private and social objectives will arise if there is a
perceived need by people outside the catchment boundary for greater land
degradation measures to be implemented within the catchment,

This may occur for cxample, if there is evidence of nutrification/silting of the Dale
River that runs through the catchment and feeds into the Avon-Swan river systen.
The results give a clear indication of the financial compensation or subsidisation that
would be required for members of the catchment group to undertake laz
degradation control measures beyond the level that maximises their (prisate)
catchment income, For example, Figure 3. indicates that the change in NPV of
catchment income that results from saving 36ha of land as opposed to 22ha is a loss
of $500,000. Logically farmers within the catchment group would require
compensation of $500,000 in order to save the extra 14ha of land if socicty deemed
it necessary to do so.

If socicty arc aware of the costs associated with achicying desired levels of land
degradation control then they should be better able to make decisions as to how
much they are willing to pay to achieve these levels, In this way it should be-
possible to achieve a Pareto oplimal outcome where farmers are compensated by
society for the financial losses incurred from moving past their privately opuxml ,
level 1o the socially optimal level of land degradation control. The method of raising
money from society could be in the form of increased rates for: people with
properties that front the river and/or a direct tax on river users (eg. boat owners).




‘Conclusion.

The usc of benefit-cost analysis to examine the Westdale catchment strategy has
allowed conservation works to be prioritised. The study has also raised issues of
private versus social objectives in conservation work and has indicated the likely
financial costs of achieving Jand degradation control beyond the privately optimal
point, This information can be used to arrive at pareto optimum levels of land
degradation control by allowing appropriate levels of compensation to be paid to
those that incurr costs through implementation or non—implementation of
conservation strategies.
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