

























































































4.3.1 Dairy farm

The results for the dairy farm are shown in Table 4.1. It can be seen that all of
the proposed hedge management systems result in an increased cost to the
farmer compared to the standard hedge.

Table 4.1: Recurrent annual costs of hedge management systems per
100 m on a 65 ha dairy farm in Devon.

Recurrent costs Management systems
Standard  Incremt Tree 3and 1 3 Year

Gross margin £25.95 £39.81 £29.83 £30.42 £39.81
Labour

Field -£3.32 -£5.25 -£3.32 -£3.32 -£5.25

Hedge £2.03 £3.04 £2.37 £1.64 £0.84
Machinery

Field -£0.48 -£0.76 -£0.48 -£0.48 -£0.76

Hedge £6.09 £9.13 £7.10 £4.91 £2.51
Hedge system
costs per 100 m £30.27 £45.97 £35.50 £33.16 £37.14
Index 100 152 117 110 123

The incremental growth system is the most expensive, at 1.52 times the
standard, due to the fact that it results in the largest hedge size. This incurs the
greatest cutting costs and has the greatest effect on gross margin, both in terms
of shading and land loss. Land loss does, however, generate some savings in
terms of reduced labour and machinery running costs.
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Where trees are established in the hedgerow the cost of the system is 1.17
times greater than the standard hedge. As the trees affect the gross margin by
increasing the area of shade, but do not incur any land loss, the gross margin
losses are much lower than the incremental system.

The least expensive option compared with annual trimming (standard) is where
the hedge is managed by annual trimming on the sides and three yearly cutting
on the top of the hedge. Again the gross margin effects are relatively low as
only the shading of the field is affected, and combined with the low cutting
costs, this management method gives the cheapest alternative.

Managing the hedge by cutting every three years is a relatively expensi\}e
option even though it has the cheapest hedge cutting costs. This is due to the
relatively high gross margins per hectare of the dairy farm, combined with the
considerable shading and land loss factors of this hedge system at normal
growth rates. The gross margin costs thus dominate over the low cutting costs
to give a high total. The costs of this option are, of course, sensitive to the
assumptions regarding the productivity of headlands.

Silsoe College 30 February 1995



4.3.2 Cattle and sheep farm

The combination of lower gross margins per hectare and the slow growth rate
give quite different results for the cattle and sheep farm as seen in Table 4.2.
In this case although the incremental growth and hedgerow trees are more
expensive than the standard hedge, 3 and 1, and 3 yearly cutting show overall
savings. This follows the same pattern as the hedge cutting costs (Table 3.1).

Table 4.2: Recurrent annual costs of hedge management systems per
100 m on a 46 ha cattle and sheep farm in Devon.

Recurrent costs Management systems
Standard  Incremt Tree 3and 1 3 Year

Gross margin £9.95 £15.24 £11.50 £10.67 £12.08
Labour

Field -£1.67 -£2.64 -£1.67 -£1.67 -£2.06

Hedge £2.03 £3.04 £2.37 £1.64 £0.84
Machinery

Field -£0.57 -£0.90 -£0.57 -£0.57 -£0.70

Hedge £6.09 £9.13 £7.10 £4.91 £2.51
Hedge system
costs per 100 m £15.83 £23.88 £18.74 £14.97 £12.67
Index 100 151 118 95 80
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4.3.3 Arable farm

Table 4.3 shows the costs of hedgerow management on an arable farm. Where
the growth rate of the hedge is fast, and the hedge is not cut annually, the effect
on the gross margins tend to dominate the overall costs. In this case the cost of
the incremental cut and the 3 yearly cut are almost the same, approximately 1.5
times the standard hedge system. In the incremental system this is due to high
cutting costs, and in the 3 yearly system due to large shading and land loss
effects on the gross margin. The Tree and 3 and 1 systems are 1.2 and 1.27
times the cost of the standard system respectively.

Table 4.3: Recurrent annual costs of hedge management systems per
100 m on a 78 ha arable farm in Devon.

Recurrent costs Management systems
Standard  Incremt Tree 3and 1 3 Year

Gross margin £16.54 £25.18 £19.63 £23.65 £33.74
Labour

Field -£1.30 -£2.06 -£1.30 -£1.30 -£2.81

Hedge £2.03 £3.04 £2.37 £1.73 £1.12
Machinery

Field -£1.09 -£1.72 -£1.09 -£1.09 -£2.35

Hedge £6.09 £9.13 £7.10 £5.19 £3.35
Hedge system
costs per 100 m £22.27 £33.57 £26.71 £28.18 £33.04
Index 100 151 120 127 148
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4.3.4 Midlands farm

The results for the Midlands farm are shown in Table 4.4. The combination of
the larger field size, and a slow growing incomplete hedge, result in very little
increased cost when the 3 & 1 and 3 year systems are implemented. Where
trees are incorporated into the hedgerow the cost increases by a factor of 1.42
over the standard hedge. This is due to the relatively high shading effect on the
gross margin cost combined with higher cutting costs. The large hedge size
attained by the incremental system means it is very much more expensive than
the standard hedge at a factor of 2.81.

Table 4.4: Recurrent annual costs of hedge management systems per
100 m on a 116 ha Midlands farm

Recurrent costs Management systems
Standard  Incremt Tree 3and 1 3 Year

Gross margin £5.90 £18.56 £9.10 £7.19 £9.08
Labour

Field -£0.33 -£1.24 -£0.33 -£0.33 -£0.56

Hedge £1.01 £2.54 £1.18 £0.82 £0.42
Machinery

Field -£0.37 -£1.41 -£0.37 -£0.37 -£0.63

Hedge £3.04 £7.61 £3.55 £2.45 £1.26

~ Hedge system

costs per 100 m £9.26 £26.05 £13.14 £9.76 £9.56
Index 100 281 142 105 103

4.4 Farmers using contractors

Table 4.5 summarises the costs for farmers using contractors. The costs per
100 m for each of the farm models follow the same pattern as farmers using
their own machinery. However, in absolute terms, the use of contractors
results in lower overall costs per 100 m compared to farmer operated
equipment.
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Table 4.5: Summary of recurrent annual costs of hedge management
systems per 100 m for farmers using contractors

Recurrent costs Management systems
Standard  Incremt Tree 3 and 1 3 Year

Dairy

Hedge system

costs per 100 m £28.55 £43.39 £33.50 £31.78 £36.43

Index 100 152 117 111 128
Cattle & sheep

Hedge system

costs per 100 m £14.11 £21.30 £16.74 £13.59 £11.96

Index 100 151 119 96 85
Arable

Hedge system

costs per 100 m £20.55 £30.99 £24.71 £26.42 £31.22

Index 100 151 120 129 152
Midlands

Hedge system

costs per 100 m £8.40 £23.91 £12.13 £9.07 £9.21

Index 100 285 144 108 110

4.5 Hedge cutting contractors

The contractors that were questioned in the survey tended to view hedge
cutting as low priority work, both in terms of when the work is carried out and
the income that it generates. It was normally undertaken in-between major
operations such as silaging and harvesting and used as a 'filler' when labour and
machines were available. On average it was estimated to generate 10% of the
contractors income. Table 4.6 shows the potential change to total income if the
contractor adopted a given hedge management system.
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Table 4.6: Potential change to the contractors income after universal
adoption of management system

Management Incremt Tree 3and 1 3 Year
Effect to income (%) +5 +1.7 -1.9 -5.9

4.6 Sensitivity analysis

Table 4.7 shows the effects on the annual costs for the hedge systems on the
dairy farm if the yield levels, gross margins, machinery and labour or hedge
cutting costs change by + 10 %. This may be due to changes in the shade and

shelter effects, weed and pest incidence, intensity of farming or machinery
used.

From Table 4.7 it can be seen that variation in the machinery and labour cost
has little effect on the annual costs of any of the management systems.
However, some of the management systems are relatively sensitive to variation
in yield, gross margin and hedge cutting costs.

Table 4.7:  Sensitivity analysis: The percentage (%) change to the annual
costs of hedge management on the dairy farm model after
+10% variation of the main assumptions

Percentage change in costs

Standard  Incremt Tree 3and1 3 Year

Yield loss 3.5 3 25 45 4
Gross margin 9 9 8.5 9.5 10
Field machinery

and labour 2 2 1 1 2
Hedge cutting costs 3 3 3 2 1 |
Growth rates 0 0 0 3 5
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4.7 Summary
The following points may be summarised from the above discussion;

(i) In general, due to the large hedge size, the incremental growth
system is the most expensive option independent of farm type
and hedge growth rate.

(i)  Where the hedge has a slow growth rate, the 3 and 1, and the 3

yearly systems have a lower annual cost than the standard Devon
hedge.

(i)  If the hedge has a fast growth rate, and is managed using either
the 3 and 1, or the 3 yearly system, the losses in the gross margin
dominate the hedge cutting costs and result in higher annual
costs.

(iv) The effect on contractors' income is relatively small at + 5 %
over the range of management systems assuming no other work
is displaced or taken on.
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5 HEDGEROW COST EFFECTIVENESS ANALYSIS

The preceding analysis identified the relative monetary costs of delivering
different types of hedgerow system. These systems differ in terms of their
environmental attributes (habitat, food for wildlife, and landscape and
amenity). These latter qualities are difficult to value in monetary terms.
~ (There are methods which attempt to do this, but these go beyond the remit and
resources of this study). For this reason it is not possible to define the
hedgerow system which generates the greatest benefit to cost ratio.

It is possible however to construct a cost : effectiveness analysis, which
attempts to determine the relative costs of delivering an arbitrarily defined unit
of environmental quality. On the basis of informed judgement, a matrix which
scores the alternative hedgerow systems against selected environmental criteria
can be produced (Hooper, 1992). Table 5.1 shows such an analysis of the
alternative hedge management methods relative to the Standard hedge. At this
stage these are subjective assessments undertaken by the authors, but they
could be reformulated against objective measurable criteria (such as quantity of
food generated) or revised to reflect other viewpoints.

The attribute scores in Table 5.1 are simply added to give an aggregate score
for the hedge type. For example, this is 11 for the tree system and 10 for the
three year cut system. These relative scores are then divided into the cost per
100 m of hedgerow to determine cost per unit of benefit obtained. This ratio
gives an estimate of the relative cost effectiveness of the hedgerow options in
terms of delivering desired environmental enhancement.

The analysis contained in Table 5.1 suggests that Trees (within a standard
hedge) are particularly cost-effective, followed by the 3 Year and 3 and 1
systems. There would seem to be advantage in combining these to produce a
hybrid of Trees within a 3 Year or 3 and 1 system. As shown in the table the
combined systems incur an increased cost but results in a much higher benefit
index than any single management.
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Table 5.1 Environmental Enhancement and Cost Effectiveness Matrix

(dairy farm)
Management systems

Criteria Std Incremt Tree 3andl 3 Year Tree/ Tree/

3and1 3 Year
habitat 1 3 4 3 4 5 5
food 1 1 3 3 4 4 5
landscape :
and amenity 1 3 4 2 2 5 5
sum total (a) 3 7 11 8 10 14 15
cost

£/100m (b) £30.27 £45.57 £35.50 £33.16 £37.14 £37.14 £41.13
cost / unit

benefit (b/a) | £10.09 £6.51 £3.23 £4.15 £3.71 £265 £2.74

benefit 100 155 312 243 272 380 368
index

NOTES: scores relative to standard hedge:
1 = no change, +/-2 small , +/-3 moderate, +/-4 large gain/loss,
+/-5 max gain/loss

Assumes farmer using own hedge cutting equipment

Table 5.2 summarises the results of the cost effectiveness calculations for the
other farm models, assumming the same attribute scores are used.
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Table 5.2  Summary of Cost Effectiveness and benefit index

Management systems

Farm type Std Incrmt Tree 3andl 3 Year Tree/ Tree/
3and1 3 Year

Cattle & sheep

£/100m £15.83 £23.88 £18.74 £14.97 £12.67 £17.0 £14.70

cost / unit

benefit £528 £341 £1.70 £1.87 £127 £1.21 £0.98

benefit index | 100 155 311 282 416 436 539

Arable

£/100m £22.27 £33.57 £26.71 £28.18 £33.04 £31.28 £36.16
cost / unit

benefit £742 £480 £243 £3.52 £330 £223 £241

benefit index | 100 155 305 212 225 333 308

Midlands
£/100m £9.26 £26.05 £13.14 £9.76 £9.56 £13.11 £1291
‘cost / unit
benefit £3.09 £3.72 £1.19 £1.22 £096 £094 £0.86

benefit index | 100 83 260 253 322 329 359

The method is very coarse and liable to a lot of bias. It does, however, force
decision makers to clarify the environmental objectives to be achieved and
assesses the relative cost of alternative strategies for meeting these objectives.
The method could be developed to incorporate the varied, and sometimes
conflicting interests in the hedgerow debate.
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APPENDIX 1

Formulae used in the Area and Boundary Length Calculation.

(i)  If the field is assumed to be square and is of area A, then the
boundary length B is given by:
B=VAx4

(i1)  If the field is part of a completely adjoining system,

then the total boundary length BT,

neglecting edge effects, is given by :

BT=3%BNx0.5

where N is the number of fields.

(i) For a farm system with roads between some of the fields, the
boundary length is taken to be :

BT=2Bnx0.75
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APPENDIX 2

Spreadsheet calculations for hedge cutting costs

Costs per howr
Tractor Flail
Depreaston 24 425
Tax + nsuremce 038 0.00
Repairs + mamt 1.55 278
Fod +all 110 0.00
Opportonty cost
of copetal 118 1.90
Labour 474
TOTAL COSTS'HOUR 1.0 890
COSTS/100m PASS Nomnal 135
0.8 Normal 169
Tree 203
0.6 Normal 226
Assampoons
Price Hre/pe
1. Tractor: 2 whee drive, 43 - 49 kW 15500.00
2. Flail: tractor mounted 5000.00 100.00
%% rate of purch p Fladl costs pa
Deprecsnon 3.50 425.00
Rand M $.50 275.00
TOTAL 700.00
3. Real mtezost rate (%) 0.08
4. Distance aut per hour (m) Normal 1500.00
0.8 Normal 1200.00
5. Deata taken from Nix (1994) Tree 1000.00
0.6 Normal 900.00
Hedge cuttmg costs per snnum by hedge type
Cost/100m Hedge type
CUTTING SPEED STANDARD INCREMENTAL TREE 3AND! 3YEAR
No of passes 6.00 9.00 6.00 467 6.00
%anps 1.00 1.00 1.00 1.00 03
Own isbour + Nommal 135 812 12.18 sS4l 5.41
mechmery 0.8 Normal 1.6% 1.13 335
Tree 203 4.06
0.6 Normal 226
TOTAL 8.12 12.18 247 6.55 338
INDEX 100.00 150.00 116.67 80.63 41.28
Contractor NORMAL 1.07 6.0 9.60 a7 427
0.8 NORMAL 133 089 264
TREE 1.60 320
0.6 NORMAL 178
TOTAL 6.4 9.60 14 5.16 264
100.00 150.00 116.67 80.63 4128
Assumpuons
1. Contractor costs/hour 16.00
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APPENDIX 3

Typical spreadsheet calculations for the dairy farm
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(RIS TREVVIRTITY)

N

No of fields 20
Ave field size (ha) 3258
Boundary length (m) 72111
Total houndary length () 1442221
Adjusted boundary length (m) 108)6.65
SHADED AREA Shaded aream**2
Enterprise No of flelds Total area Base Standard Incremt Tree 3and1 3 Tree
0 22 32 248 32 32 0L
Dairy 12 0 1427798 2076798 1609518 2076798 2076798 13244.996
Beef 6 0 7138992 1038399 804759 1038399 1038399 1622.498
Sheep 2 0 2379.664  3461.329 2682.53  3461.329  3461.329  540.8327
LAND LOSS Land loss m**2
Enterprise No of fields Totalarea Headland Base Standard incremt Tree 3and | 3
5 0 1.15 1.82 115 115 1.82
Dairy 12 390000  43266.62 0 9951322 1574905 9951322 9951322  15749.0%
Beef 6 195060 2163331 U 4975661 7874524 4975.661 4975.661 7874524
Sheep b 65000  7211.103 0 1658554 2624841 1658554 1658554 2624841
GROSS MARGINS GM = (GMn(Af-Al-Ah-At) + GMIAR-As) + GMs(As) + GMt(At)
Enterprise GM  085GM 05GM  0425GM Base  Standard Incremt Tree 3and1 3
Dairy 1505 127928 7528 639.625 5771826 5530733 54019.65 5494691 5489221  54019.65
Beef 3885 330225 19425 165.1125 7449.682 7138504 6972304 T091.985 7084925 6972304
Sheep 316.68 269.178 15834 134589 2024.166 1939.615  1894.457 1926.97‘5' 1925087 1894457
Total gross margin 67192.1 6438545 6288641 6396587 63902.19 6288641
LABOUR REQUIREMENTS Field area
Enterprise No of fields Total area Base Standard Incremt Tree 3and1 3
Dairy 12 39 39  38.00487 37.4251 38.00487  3R8.00487 37.4251
Beef 6 195 195 19.00243 18.71255 19.00243 19.00243  18.71255
Sheep 2 65 65 6334145 6237516 6334145 6334145 6237516
Total area 65 65 » 63.34145 6237516 6334145 6334145 6237516
Labour costs at 4.74
Enterprise No of fields Total area Base Standard Incremt Tree 3and 1 3
Dairy 1120436 1120436 1091847 1075191 1091847 1091847 1075191
Beef 1746927 1746927 1702352 1676382 1702352 1702352 1676382
Sheep 1121484 1121484 1092868 1076.196 1092868 1092868 1076.196
Total costs 14072.78 1407278 13713.69 1350449 1371369 1371369 13504.49
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APPENDIX 4
Alternative methods of calculating index values

The index values in the main report are calculated with reference to the
standard hedge cost which include the shading and land loss of the existing
hedge. However, an alternative calculation can be done if the shading and land-
loss effect of the existing hedge is discounted and the cost of the standard
hedge taken only as the hedge management cost. The figures then generated
allow direct comparison between the hedge cutting cost element and the
additional costs incurred on the farm from the change in hedge management. A
further alternative is to include the shading effect of the existing hedge, but
discount the land loss involved, in the calculation of the standard hedge cost.

Tables of the costs to the dairy farm showing both these calculations and the
resulting change to the index values are shown below.

Table 1: Recurrent annual costs of hedge management systems per

100 m on a 65 ha dairy farm
Recurrent costs Management systems
Incremt Tree 3and 1 3 Year

Gross margin £13.86 £3.88 £4.47 £13.86
Labour :

Field -£1.93 £0.00 £0.00 -£1.93

Hedge £3.04 £2.37 £1.64 £0.84
Machinery

Field -£0.28 £0.00 £0.00 -£0.28

Hedge £9.13 £7.10 £4.91 £2.51
Hedge system
costs per 100 m £23.82 £13.35 £11.01 £14.99
Index (Std hedge 293 164 136 185
management costs
of £8.12 = 100)
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Table 2: Recurrent annual costs of hedge management systems per
100 m on a 65 ha dairy farm including standard hedge shading

Recurrent costs

Management systems

Standard  Incremt Tree 3and 1 3 Year

Gross margin £9.83 £23.69 £13.71 £14.30 £23.69
Labour

Field £0.00 -£1.93 £0.00 £0.00 -£1.93

Hedge £2.03 £3.04 £2.37 £1.64 £0.84
Machinery

Field £0.00 -£0.28 £0.00 £0.00 -£0.28

Hedge £6.09 £9.13 £7.10 £4.91 £2.51
Hedge system
costs per 100 m £17.95 £33.65 £23.18 £20.84 £24.82
Index 100 188 129 116 138
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