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Introduction 

Statement of the Problem 

In 1946 the Co-operative Wholesale Society 

bought an established, but neglected orchard near Sandy, 

Beds. Farming in general is risky, and apple yields 

fluctuate widely from year to year, similarly profits 

have fluctuated and various policies have been pursued 

in the last 20 years. There are indications that there 

may soon be over-production of dessert apples and more 

competition from the Common Market "Golden Delicious". 

Therefore a review of the basis on which investment 

decisions were made was requested. 

Method of Analys~~ 

A comparison has been made of the data 

available from Coclcayne Hatley with published works 

under the headings of:-

Production Costs Comparison. 

Yield Comparison. 

Sales Comparison. 

Within a series of tables the original data 

is given, the significant averages are extracted. These 

averages are then projected over a 20 year study period 
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under a series of different conditions. The results 

have been expressed in Present Worth terms discounted 

at S%. Sensitivity analysis has been used to allow for 

uncertainty and to givc an "expected" value. 

The Data -----.• 

From Cockayne Hatley Production Costs, Yields 

and Sales figures have been made available for at least 

5 years and in some cases 10 years. However the orchards 

were not accounted as a separate entity until very recently, 

so many items had to be extracted from a general total -

or reference back to time-sheets. 

The published data generally is considerably 

older and it is alvlays difficult to draw valid comparisons 

when in many ways Cockayne Hatley is unique. The larger 

orchard units in published v/orks are SO - 100 acres 

Cockayne'Hatley is 340 acrcs. Wye College at Ashford Kent 

have a series of rcports entitled "The Economics of Fruit 

Farming" by Dr. R.R.W. Folley which have been most useful 

and Cambridge University's "British Fruit Farming" has 

also been used. I. C. I. publish "Fernhurst Orchard" a 

report on the development of their Plant Protection 

experimental station from 1945 to 1964. 
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Conclusions 

The policies that are being pursued appear to 

be soundly based and give a valuable degree of flexibility 

in the future - (10 to 15 years). The trend of yields 

per acre must be carefully watched, the achievenJent of a 

satisfactory profit level is primarily dependent on a 

high yield from new trees. The marketing arrangements 

are also important and can be more directly managed than 

tree yield. One penny extra per pound on the price for 

the whole crop equals £10,000. 

Imp1ication~ 

Further studies will be necessary when the 

yield trend from the new trees is apparent. This will 

be at a time when foreign competition promises to be 

heavy, and happily when it would be possible to reconsider 

the situation that develops, and if need be change policy 

without major loss. 
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TABLE 1. 

Year 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

Notes:-

Cockayne Hatley Estate Apple Acres. 

Old Plantings New Plantings Total 1930's. 1956/59. 

299.6 130.7 430 Acres. 

275.8 105.4 381.2 

248.8 105.4 354.2 

237.6 105.4 343 

237.6 101.9 339·5 

237.6 108.9 • 346.5 

222.4 116.9 • 339.3 

• 7 acres planted 1965/6. 
8 n n 1966/7. 

These figures show ''tree acres" not "field acres", 
the area occupied by trees not including boundary 
hedges and head lands. 

Between 1961 and 1966 some of the 1956/59 plantings 
were grubbed as unsuitable and others were thinned 
(the number of trees per acre was reduced) whilst 
the acreage remained the same. 

In "field acre" terms the apples occupy 406 acres on 
a whole estate of 1,320 acres. 
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TABLE 2. 

Cockayrie Hatley Estate Apple Output. 

1958 1959 1960 1961 

Fruit Gathered (Tons) • 1053 1084 2122 1171 

Fruit Sold (Tons). 918 1047 1379 1123 

Wastage (56) • 12.8 3.4 35.0 4.1 

Total Sales (£) • 53,308 82,364 67,601 115,612 

Average Price 
£58 £78 £42 £103 per ton sold. 

Bearing Acres 299.6 

Relevant Costs are not available for this period 
due to both management and policy changes. 

(ix) 

1962 

1063 

1004 

5.6 

60,931 

£61 

275.8 



TABLE 3. 

Cockayne Hatley Entate Apples. 

1963 1964 1965 1966 1967 

Output 

Fruit Gathered (Tons) • 1036 1501 992 1057 434 
Fruit Sold (Tons) . 977 1348 863 1012 357 
\~astage (%) 5.6 10.2 13.0 4.3 17.7 
Total Sales (£) 48,604 62,900 44,399 75,500 36,035 
Average price £50 £42 £51 £75 £101 
per ton sold. 

Bearing Acres. 248.8 237.6 237.6 237.6 222.4 

Costs 
= 

Labour - Picking £2,608 3,725 3,093 3,052 1,957 

" General 9,437 10,022 9,242 12,761 10,746 

" Packing 2,843 3,961 3,832 2,609 1,072 

Cartons 8,516 7,497 8,282 9,284 3,829 
Spray 5,158 3,357 4,899 4,214 6,052 
Repairs 1,000 1,230 1,207 1,812 1,297 

Seeds (Trees) 300 56 114 101 174 

Fertilizer 1,237 1,996 1,279 748 1,776 
Total 
Gross Margin Costs 37,163 34,783 32,514 38,980 28,171 

Note: The listed costs do not sum up to the total as various 
other items such as electricity and transport, not 
itemised, go into the total. 
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TABLE 4. 

Year 

1963 

1964 

1965 

1966 

1967 

Cockayne Hatley Estate ", Profi t and LOss Figures; 

Cost & Sales figures from Table 3. 

Total 
Gross Gross 
Nargin Hargin Net 
Costs Sales Profit Overheads Profit or Loss 

£37,163 £48,604 £11,441 1.10,499 .z942 

34,783 62,900 28,117 9,773 18,344 

32,514 44,399 11,885 11,688· 197 

38,980 75,500 36,520 13,603 22,917 

28,171 36,035 7,864 13,173 

42,400 
5,309 

5 year Total 37,091 
5 year Average 7,418 

• Due to a change in the accounting methods no 
figure was available for 1965 Overheads. To 
complete the table I have assumed a median 
figure, half the sum of the 1964 & 66 values. 

4 year Total for Overheads 

Annual average " 

£5,309 

or 

£47,048 
£11,762 

.z11e62 
3 0 

Overhead per tree acre 

= £34.57 
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TABLE 5. 

Year 

1963 

1964 

1965 

1966 

1967 

Cockayne Hatley Estate 

Sales 
From Table 3 

Total Sales Bearing Acres Sales/Bearing Acre. 

£48,604 248.8 ,z195.4. 

62,900 237.6 264.8 

44,399 237.6 186.8 

75,500 237.6 317.7 

36,035 222.4 162.0 

Total 1126.7 

5 year Average Sales/Bearing Acre £225.3 

Due to the· thinning of trees that took place in 
1961/66 the 1956/59 plantings although 10 years old are not 
taken as being in full bearing. 

A conservative approach would be to take the annual 
average sales as £54,000 from 300 acres, giving sales of £180 
per acre. 

The subsequent low crops due to frost etc. in 1967 
and 1968 have not given a clear trend of higher yields per acre. 
But it can be reasonably assur,led, in the following exercises 
that the 1956/59 plantings are in full yield and that given 
better care than the original trees had initially a higher 
Sales/bearing acre figure should be achieved. 
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TABLE 6. 

Cockayne Hatley Estate 

Costs. 

Related directly to Bearing Acres taken from Table 3. 

Year 
Labour Labour Cartons. 
Picking Pac!<ing 

1963 £10.5 £11.4 £34.2 

1964 15 •. 7 16.7 31.5 

1965 13.0 16.1 34.9 

1966 12.9 11.0 39.1 

1967 8.8 4.8 17.2 

-------.. ------
Totals 60.9 60.0 156.9 

Average totals 255.6 
Costs/acre 

212.2 12.0 31.4 per bearing acre. 

Note: Totalling averages and taking an average of the result 
is not arithmetically correct, but the averaged figure 
is valid for projection Hork in vieH of the natural 
variations. 

The value of £55.6 per bearing acre Hould only be 
relevant for a particular yield per acre - the picking 
figure would vary in relation to the density of fruit 
on the individual trees. Thus this figure relates to 
the 1930 's trees, when latter plantings are in full crop 
and the old trees replaced it could increase to £60-£65. 
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TABLE 7. 

Cockayne Hatley Estate 

Costs - maintenance and general, applicable· to the whole 

Orchard acreage. Taken from Tables 1 & 3. 

Year 

1963 

1964 

1965 

1966 

1967 

Total 

5 year 
Average 
Costs 
per acre 

Note: 

Labour 
Spray Fert. Repairs Seeds Misc. General 

£26.6 z,14.6 £3.5 £2.8 ~ .9 Z,17.1 '" 
29.2 9.8 5.8 3.6 .2 8.6 

27.2 14.4 3.8 3.6 .4 1.7 

36.8 12.2 2.2 5.2 .3 12.7 

31.7 17.8 5·2 3,.8 .5 3.7 

151,5 68.8 20.5 19.0 2.3 43.8 

30.1 13.8 4.1 3.8 0.5 

Totals £61~1 

The same warning applies as in Table 6, totalling 
averages and taking an ave.age of the result is 
not arithmetically correct. 

From Tables 4, 6 and 7 above. 

Average ~Iaintenance Costs and Overheads per acre 

= £61.1 + 34.57 = Z,95;67 
Average extra cost per bearing acre = £55.6· 
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TABLE 8. 

Individual Farm Results averaged from 5 years 1958/62. 

Size 
Farm Income of Bushe Is sold Price per 

per Acre. Farm Acres per Bearing Acre. Bushel. 

£100.1 79 358 18s. Od. 

63.6 1114 170 24s. Od. 

52.8 12 258 27s. 10d. 

46.2 2% 115 21s. 7d. 

45.0 4410 348 15s. Od. 

40.4 82 235 20s. 5d. 

36.1 Wiz 140 21s. 7d. 

34.0 8}4 185 25s. 7d. 

31.7 52% 102 24s. 7d. 

29.4 47 181 20s. 7d. 

18.8 18 192 18s. 5d. 
14.3 53% 248 11s. 3d. 

5.1 62% 218 10s. 2d. 

4.1 60 177 14s. 7d. 

- 26.4 10}~ 246 5s. Od. 

- 26.7 146 171 10s. 5d. 

This table is taken from British Fruit Farming 
by R.R.H. Folley and H.L.Hinton. 

Cambridge University Farm Economics Branch Report No. 64. 1966. 
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TABLE 9. 

Exercise 1. Rundown the orchards '"iithout replacement. 

8;i Discount Costs: Sales: 
Year Factor. Estimated Discounted Estimated Discounted. 

0 1 £48,740 £48,740 £55,250 £55,250 
1 .926 " 45,110 " 51,150 
2 .857 " 41,760 " 47,320 

3 .794 11 38,680 il 43,820 
4 .735 " 35,820 " 40,600 

5 .681 11 33,170 " 37,600 
6 .630 " 30,700 58,625 36,920 

7 .584 " 28,460 " 34,230 
8 .540 11 26,310 " 31,640 

9 .500 " 24,370 11 29,310 
10 .463 " 22,570 " 27,140 
11 .429 11 20,900 " 25,130 
12 .397 " 19,340 " 23,250 
13 .368 11 17,940 11 21,560 
14 .341 11 16,620 " 19,980 
15 .315 " 15,350 " 18,460 
16 .292 11 14,230 11 17,110 
17 .270 " 13,160 11 15,820 
18 .250 " 12,185 " 14,656 
19 .232 " 11,305 " 13,600 
20 .215 " 10,480 " 12,600 

Total £528,200 £616,846 
528,200 

Present vlorth £ 88,646 
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TABLE 10. (i) 

Exercise 2a. 

Maintain average 1,200 tons per year 
Replanting on a slightly reduced 

orchard acreage. 

Acres .. --Year \'Ihole Bearing Grub Plant 

0 322 307 20 8 

1 310 287 20 8 

2 290 267 20 8 

3 278 247 20 8 

4 266 227 20 8 

5 254 207 20 8 

6 234 187 8 8 

7 234 187 8 8 

8 234 187 8 8 

9 234 187 8 8 

10 234 187 8 8 

11 234 187 8 8 

12 234 187 8 8 

13 234 187 8 8 

14 234 187 8 8 

15 234 187 8 8 

16 234 187 8 8 

17 234 187 8 8 

18 234 187 8 8 

19 234 187 8 8 

20 234 187 8 8 
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TABLE 10. (ii) 

Exercise 2a. cont'd. 

Maintain average 1,200 tons per year 
Replanting on a slightly reduced 

orchard acreage. 

Costs Grub. Cost Tree Annual Year Maintenance Fruit - Subsidy Planting Total Cost Discounted 

0 £30,800 £17,060 £680 £440 £48,980 £48,980 

1 29,650 15,950 680 440 46,720 43,260 

2 27,740 14,840 680 440 43,700 37,450 

3 26,580 13,730 680 440 41,430 32,900 

4 25,420 12,620 680 440 39,160 28,770 

5 24,280 11,510 680 440 36,910 25,150 

6 ,22,380 10,400 200 4~ 33,420 21,050 

7 f " 19,510 

8 " " 18,040 

9 ., " 16,710 

10 " " 15,475 

11 • 11 14,330 

12 • 11 13,260 

13 " 
11 12,300 

14 .. " 11,390 

15 " " 10,530 

16 • 11 9,750 

17 .. 11 9,020 

18 • " 8,305 

19 .1 
11 7,750 

20 .. 11 7,180 

Total 411,110 
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TABIE 10. (iii) 

Exercise 2a. cont'd. 

Sales at £180 per bearing acre until Year 7 
then £200 per bearing acre. 

Profit from Annual Year Apples alternative Total. Discounted. 
crop. 

0 £55,250 £55,250 £55,250 

1 51,620 120 51,740 47,900. 

2 48,050 240 48,290 41,370 

3 44,460 360 44,820 35,580 

4 40,830 480 41,310 30,350 

5 37,250 600 37,850 25,760 

6 33,650 720 34 ,370 21,650 

7 46,800 840 47,640 27,800 

8 " " " 25,710 

9 " " " 23,820 

10 " " " 22,050 

11 " " " 20,430 

12 " " " 18,900 

13 " " " 17,530 

14 " " " 16,240 

15 " ;, " 15,000 

16 " " " 13,900 

17 " " " 12,860 

18 " " 11 11,910 

19 11 " " 11,040 

20 " " " 10,240 -_._-
Total £505,290 

411,110 

Present \4orth £ 94,180 

Note: The area grubbed and not replanted is assumed to yield 
an arbitrary £10 per acre profit. 
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TABLE 10. (iv) 

Exercise 2b. 

Sales steady at £180 per bearing acre throughout. 

Year Annual Total. Discounted. 

0 £55,250 £55,250 
1 51,740 47,900 

2 48,290 41,370 

3 44,820 35,580 
4 41,310 .30,350 

5 37,850 25,7W 

6 34,370 21,650 

7 34,490 20,140 

8 " 18,610 

9 " 17,245 

10 " 15,980 
11 " 14,800 

12 " 13,680 

13 " 12,690 

14 " 11,750 

15 " 10,860 

16 " 10,070 

17 " 9,310 

18 " 8,625 

19 " 8,000 

20 " 7,410 

£437,030 
411,110 

Present \'Iorth if, 25,920 
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TABLE 10. (v) 

Exercise 2c. 

Sales steady at £225.3 per bearing acre after year 6. 
Fruit handling costs increasing to £65.6 per bearing acre in year 6. 

Year Costs. Discounted. Sales. Discounted. 

0 £48,980 £48,980 01:55,250 £55,250 

1 .46,720 43,260 51 ,740 47,900 

2 43,700 37,450 48,290 41,370 

3 41,430 32,900 44,820 35,580 

4 39,160 28,770 41,310 30,350 

5 36,910 25,150 37,850 25,760 

6 35,290 22,230 34,370 21,650 

7 11 20,620 42,940 25,060 

8 11 19,050 11 23,200 

9 11 17,645 11 21,470 

10 11 16,350 11 19,890 

11 " 15,140 " 18,420 

12 11 14,000 11 17,040 

13 " 12,990 " 15,800 

14 11 12,020 " 14,640 

15 " 11,110 11 13,530 

16 " 10,310 11 12,540 

17 " 9,530 " 11,600 

18 iI 8,820 " 10,735 

19 " 8,190 11 9,960 

20 " 7,590 " 9,230 

Total £422,105 Total £480,975 
422,105 

Present 'dorth it 58,870 
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TABLE 11. (i) 

Exercise 3. 

Grubbing over 20 years. 

Acres. Costs. Annual 
Year vlhole Bearing Maintnce. Fruit Grubbing Total Discounted 

0 322 307 £30,780 17,025 2,520' £50,325 £50,325 

1 306 291 29,260 16,180 520 45,960 42,520 

2 290 275 27,740 15,280 520 43,540 37,300 

3 274 259 26,200 14,400 520 41,120 32,650 

4 258 243 24,660 13,500 520 38,68c 28,430 

5 242 227 23,130 12,620 520 36,270 24,690 

6 226 211 21,600 11,720 520 33,840 21,310 

7 210 210 ,20,080 11,67<?, 520 32,270 18,840 
• 

8 194 194 29,340 " 29,860 .16,110 

9 178 178 26,920 " 27,440 13,720 

10 162 162 24,500 11 25,020 11,590 

11 146 146 22,080 " 22,600 9,690 

12 130 130 19,660 " 20,180 8,020 

13 114 114 17,240 " 17,760 6,530 

14 98 98 14,820 " 15,340 5,230 

15 82 82 12,400 " 12,920 4,070 

16 66 66 9,980 " 10,050 2,930 

17 50 50 7,520 " 8,040 2,170 

18 34 34 5,140 " 5,660 1,415 

19 18 18 2,725 11 3,245 752 

20 0 0 585 585 125 

Total iZ338,417 

• Includes an arbitrary £2 ,000 for equipment . 
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TABLE 11. (i:l) 

Exercise 3, 

Sales: Fruit at £180 per bearing Acre. 

Year Fruit Alternative Total Discounted. Crop. 

0 £55,210 £55,210 £55,210 
1 52,370 £ 160 52,530 48,710 
2 49,460 320 49,780 42,630 

3 46,600 480 47,080 37,350 
4 43,700 640 44,340 32,570 

5 40,820 800 41,620 28,340 

6 37,960 960 38,920 24,530 

7 37,750 1,120 38,870 22,670 

8 34,900 1,280 36,180 19,520 

9 32,020 1,440 33,460 16,730 
10 29,150 1,600 30,750 14,240 

11 26,080 1,760 27,840 11,940 

12 23,400 1,920 25,320 10,050 

13 20,510 2,080 22,590 8,310 
14 17,630 2,240 19,870 6,755 

15 14,760 2,400 17,160 5,405 

16 11,880 2,560 14,440 4,210 

17 9,000 2,720 11,720 3,165 
18 6,120 2,880 9,000 2,250 

19 3,240 3,040 6,280 1,460 

20 3,200 3,200 688 

Total £396,733 
338,417 

Present Worth £ 58 ,316 
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TABLE 12. 

Exercise 4. Grubbing the whole orchard. 
Assuming the alternative crop gives £10 per acre profit. 
Grubbing cost assumed to be £50 per acre, but attracting 

an Orchard Improvement subsidy of £15/ -/ - per acre 
and a ploughing grant of £ 2/101 - :; " 

therefore the net cost of grubbing is taken as £32/10/- per acre. 

Year Grubbing Cost. 

0 £12,470' 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Profit (Income). 

£3,200 

" 
" 
" 
" 
" 

" 
" 

" 
11 

" 
" 

" 
" 
11 

" 
" 

Present i,orth 

Discounted. 

£2,960 

2,740 

2,540 

2,350 

2,180 

2,020 

1,870 

1,730 

1,600 

1,480 

1,370 

1,270 

'1,180 

1,090 

1,010 

935 

865 

800 

740 

690 

£31,420 
12,470 

£18,950 

• An arbitrary £2,000 (net of grant) is included for new equipment. 
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The Cockayne Hatley estate was owned by 

lIIr. J. A. Whitehead who bought it as a country house 

·set in parkland. At one time he kept chickens but 

folloVling a visit to California he became interested 

in the intensive system of orchard management. 

Further to work ,at Long Ashton Research Station by 

Lees & Barker on Dwarf Pyramid tree structure, and 

with Mr. Eric Barker acting as adviser, a scheme was 

devised for close planting of the newly popular Cox's 

Orange Pippin. 

The Cox's Orange Pippin Orchards (COPO) scheme 

was floated on credit from both the General Post Office 

and a printer. Handbills were widely distributed 

inviting the public to subscribe for ownership of an 

apple tree, Whitehead as Managing Director of COPO put 

the land in trust for the tree oV/ners, and undertook 

to look after the trees. When the trees matured and 

bore fruit, necessary managellient expenses would be 

deducted and then the tree owners would be able to take 

their share of profits either as money or fruit. 

The scheme was a promotional success - the 

G.P.O. ran a 8:!1ecial van from Sandy to Cockayne Hatley 
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carrying Copo mail .. mostly cheques. 

cash continued up to the 1939 war when 

The inflow of 

all further tree 

planting was forbidden. As part of the promotional 

appeal Whitehead said that they would give employment 

to ex-servicemen, unfortunately these people lacked the 

necessary skills to implement the close planting policy 

and the subsequent development pr"Lming. 

Whilst the theoretical basis for 2. close 

planting scher.le was valid, no adequate control of 

preparation or growth of size of scheme existed in 

practise. The land itself, though adequate, was not 

favourable for fruit, consisting mostly of clay with 

a high pH value. It contains an area that is a frost 

pocket, and others that are easily waterlogged. The 

first practical step should have been to lay an efficient 

drainage system, this was not done and could not be 

subsequently installed without extra expense. 

The close planted dwarf pyramid system calls 

not only for skilled attention during growth, but also 

for the use of the correct root stock, so that the tree 

does not squander its energy on uBproductive and unwanted 

growth. As the Cox was a relatively new popular variety 

the demand from subscribers soon outstripped all possible 
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sources of supply of the correct root stoel:. Instead 

of restricting subscribers Whitehead planted any Cox 

that he could buy irrespective of its rootstock, in 

the same close planting fashion. He also started a 

small nursery at Cockayne Hatley to improve the future 

supply position. 

By the time the first planted trees (1934) 

should have been coning into bearing the '39 war 

started. The Government ban on all further tree 

planting also stopped Whitehead's source of income, 

further it aggravated his labour position and also 

brought the efficiency of COPO's management under the 

scrutiny of the loca] War Agricultural Committee. 

Previously Whitehead had bought out any disgruntled 

subscribers, subsequently he was able to show "photo

graphs of apple trees in blossom being grubbed up" 

because of interference by the War Agriculture Cormnittee. 

In September 1941 the Directors of COPO Ltd. 

were charged of an offence Qnder the Defence Regulations 

and of Conspiracy to defraud. The Directors pleaded 

guilty and were bound over in the sun of !':5 for two 

years. 

At the end of the war a number of tree owners 
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were very restive and they eventually forced Whitehead 

to sell the orchards. As a point of interest as 

Whitehead was the Hanaging Director and had put his 

land in trust for the tree owners, it was the tree 

owners who were paid for the land not \7hi tehead. 

At the time of the takeover by the C.W.S. 

the orchards were in an appalling condition, one 

orchard was completely hidden under blackberry brambles 

and the following SUIl1Iller more blackberries were picked 

in the field than apples. There was only a staff of 

7, hardly any sprayj.ng eqyipment and storage boxes for 

only about 100 tons of apples. 

The 1947 harvest - the first after truce over 

was nationally a bumper crop - over 3,000 tons were 

harvested. Storage was improvised in low cl8.l:lps in 

the fields, with a wall of straw bales and covered with 

bitilluinous paper. 

that year. 

A small profit was shown on operations 

Subsequently the poor orchards have been 

grubbed, others thinned, drainage undert~~en, storage 

facili ties built and a certain 8.l~1Ount of experimental 

replanting has taken place. The area of apples is 

currently about 340 acres producing an average of 1,200 

tons per year. 
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Notes on U.K. apple production. 

About 40% of the pre-war annual demand was 

met by home grown dessert apples which were raarketed 

from October to about January. Imports from the 

northern hemisphere, Canada and U.S.A. augmented 

supplies in this period, and demand in the rest of 

the year was met with imports from the southern hemi-

sphere New Zealand, Australia and South Africa. 

Post·-war currency restrictions have led to 

quota systems and encouraged an expansion in home 

production until it just exceeds imports (53% home 

produced, 47% imports). U. S.A. imports have been 

reduced and Italian and more recently French imports 

increased. Annua: c01l3umption per head has remained 

steady at about 24/25 powlds per head. 

The market is sensitive to over production 

and glut conditions. Der.1al1d is relatively inelastic 

to a price fall, but elastic to a price rise. This 

gives a lcinked demand curve, and a poer return with 

either a small crop or an extremely heavy crop. 

1. Trees --.. ,~ 

1.1. The age of the tree is commonly 

supposed to show a pattern of yields 
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similar to the law of diminishing returns. 

A young tree giving a rapid increase in 

yields, once jot comes into bearing, 

tending to rLatten cff to a peak during 

middle life and then declining afterwards. 

Such trends have been studied over periods 

of about 40 years. Vlye College surveys 

have fOllilU it impossible to identify an 

inc:ceasing trend in yields of the younger 

mature trees over a 10 year period, which 

suggesto that either the peruc is reached 

in early life and/or that in a mixed 

orchard trends are very slight and easily 

hidden by normal variations" weather etc. 

1.2. The type of tree and rootstock used 

affect the yields and costs considerably. 

1.2.1. The dwarf pyramid tree used at 

Cockayne Hatley means that most fruit 

can be reached from ground level. 

This is really a labour policy 

deCision as local labour will not 

work \yi th ladders. 

1.2.2. The rootstock used should give 

pJ_enty of fruiting wood and a Llinimum 

of large spreading branches. 
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2 . Site 

2.1. 

1.2.3. That in foregoing use of the 

space more than seven foot above 

grcund a much smaller tree than normal 

j.s envisaged (more like a hedge-row) 

and that more trees per acre will be 

used. A balance must be struck 

between the time and cost of ladder 

Vlork for pruning and picking, and the 

time [ETd extra skill required for 

hedt;e-·ro·;l pruning. 

1 .2.4. A hedge-row plant has 8n 

al~.valltage in that i.t should be ready 

to bear fruit earlj.er in its life. 

1.2.5. Vii th close Illanting and quick 

oeccring trees eventual grovrGh may 

le2.d to a point where 'chinning is 

necessary, this not only reduces the 

ITQmber of trees per acre, but also 

disturbs the remaining trees and 

reduces their yield temporarily. 

There is evidence that good fruit soils 

help to sustain quality over the life of 

the tree. At Vlye College Orchard it is 
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2.1. cont I cl.. 
notices.ble that the same age and type of 
, . . ,1 • 

tree have grown to considerably differeht 

sizes due to variation in depth of soil. 

2.2. The site should not be 1::'ab18 to 

become waterlogged as this kills root 

growth and Vlill so affect yield and 

crcla1ity. 'rllE' tree will suffer no harm 

if there is a. certa::_!1 [l.J110unt of water-

logging Qcl.t'ing the dormant winter period. 

2.3. Frost protection. 

2.3.1. The site should preferably be 

on an open slope of higher groli..l1d so 

that any cold air will flow aHay down 

hill and will not be tj~apped ill a 

frost pocket, and so ki:<..l or damage 

the fruit buds~ 

') . .", ~:. Orchard heaters have not proved 

prac~ical and economic for this size 

of operation. If a Vlater su)'ply were 

availahl_e frost protection can be 

achieved by spraying and using the 

latent hee.t produced by ·che change of 

state from liquid to solid. Spraying 

equipment could be used later in the 
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2.3.2. cont'd. 

season for irrigation, but the cost 

of the equipment is high and it would 

be subject to any water extraction 

laws. 

2.4. The site should not be unduly exposed 

as uutunu:al gales can either break heavily 

laden branches, or reduce the value of a 

crop by making them wind falls. 

3. Weather 
-.~--,-... 

3. L Late frosts and heavy winds mentioned 

above will reduce. the crop or its value. 

3.2. Weather at pollination time v/ill 

affect the set of fruitlets. Moist and 

mild conditions are favourable but early 

blossom appears to set more easily than 

late. 

3.3. The amount of sun will improve growth 

and ripening. 

3.4. Prolonged rain during growth will 

adversely affect keeping qualities. 

4. .§}!£.§:Y_il}g policies have changed radically since 

the war, it is a highly technical specialist 

field and not the concern of this report. 
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4.1. An "aimed" spray is used for a 

specific condition rather than a general 

preventive wash. 

4.2. Spraying can be used to give a 

"near-perfect" e;Lean crop but will not 

ensure a full crop. 

4.3. Low volume spray equipment has 

reduced not only the handling problem 

and the time element but also the damage 

and soil consolidation done during a wet" 

spell. 

4.4. Spraying can now be used instead of 

much hand trimming at the base of the 

trees. 

5. PruA~~£ is fundamentally a result of the 

decision made under Para. 1 Trees. 

5.1. Pruning is the second largest use of 

labour (after harvesting). It is, 

however, the largest use of skilled 

labour and the time taken to prune the 

trees whilst they are dormant will determine 

the minimum labour requirenents. 

5.2. Pruning is of necessity winter, 

outdoor wor!, and as such not attractive 

to many people. 
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5.3. The more closely the trees are 

planted the more difficult it is to 

prune. Bad pruning will give smaller 

yields and smaller fruit. 

5.4. Pruning has been attempted to 

force a tree to bear larger fruit -

without success - the results were 

restricted yields. 

5.5. Attempts have been made to prune 

alternate years and so save labour. 

5.6. Some growers have to use pruning 

work to hold pickers and so give a 

greater continuity of employment. 

5.7. Once the fruitlets have set thinning 

(of the fruitlets) can be used to ensure 

a crop of 800d size fruit. (24 leaves 

per apple). This work would fit into 

a "slack" period. 

6. Yiel-d. As growers compete both amongst 

themselves and Hith imported fruit the size 

of the national crop is important. 

6.1. The individual orchard yield is not 

of necessity tied to the national yield 

but it is more probable that the two 

will move together. 

- 11 -



6.2. Other things being equal a large 

size, good quality crop will lead to 

a higher return for the grower. 

6.3. A time of "building up reserves of 

energy" appears to be necessary after 

one bumper crop before the tree is 

capable of repeating this - sone people 

indicate a bu.'TIper cro'p about every 

10 years. 

6.4. Yield can vary widely. For Cox 

an average yield quoted in the Vlye College 

survey \'las 256 bushels per acre with a 

Standard Deviation of 49 bushels. 

7. Pi.c.k.i.l).E:;. is the start of a chain of events and 

an optimum policy sometimes could well be -

don't pic):. Once in the system it will cost 

money to get rid of a small or marked apple. 

7.1 . Gi ven that any minimum si ze or quality 

will have to be applied, this is most 

economically done when picking if at all 

possible. 

7.2. Viorcester's have to be "pic:,ed over" 

twice to get the right colour to sell. 
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7.3. 

7.4. 

An orchard "sizing frame" is readily 

envisaged -- in practise it is thwarted by 

moisture and leaves etc. 

Picking requires about 405~ of total 

labour and being concentrated into a short 

tine span calls for a high proportion of 

casual labour - unfortunately this makes 

training difficult - but in a given area 

the same vrorkers may be available from 

year to year. 

7.5. The j/iinistry of Labour Industrial 

Training Unit at Birmingham has studied 

the training of piclcers and reports that 

careless picking can easily spoil next 

season's fruit prospects. 

Permanent and Casual mostly mentioned 

above in Pr1Ll1ing and Picking. 

8.1. Eost packing sheds reCJ.uire team Vlork 

and this must be built up from enployees 

subject to seasonal employment. 

9. Storage. if this can be used to take advantage 

of a gap in supplies, higher prices should be 

realised. 
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9.1. Storage varies in degree:-

9.1 .1 . Barn storage is short term 

and any suspect or slightly soft 

fruit should be cleared quickly. 

9.1.2. Cool stores sl0\7 doun the rate 

at which the apple breathes oxygen 

ru1d so gives a longer store life -

2 to 3 months. 

9.1.3. Scrubbed gas stores deprive the 

apple of oxygen and suspends life, 

giving storage to Harch or April. 

9.2. No longer period is desirable as 

alternative sources of supply give imports 

of "fresh" apples from the southern helili

sphere. 

9.3. This in turn limits the effective 

utilization of a store and mru,es full use, 

even in a short crop year desirable, to 

keep costs dovm. 

9.4. In any storage system the methods 

used must minimise handling costs, fruit 

damage and wastage. 

10. Harl~~t~~ should start at least at the orchard 

gate, storage is part of marketing, and so is 

any sizing, gj:ading or packing. 
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10; 1 ; 

10.2. 

10.3. 

The standard pack, and the attendant 

rigidity may be desirable for national 

exporters like Australia, Tasmania and 

Canada, but it should not be essential 

when there is close contact between the 

producer and consumer. 

A mediocre sample should not be 

upgraded - it costs too much; it is far 

better to find the buyer who wants that 

quality rather than sort to a higher 

standard. 

Correct marketing is most important. 

As is shown in Table 8 the highest 

income per acre comes from a high yield 

and a good price, not the top price. 

The management ability of the grower 

must be both technical and commercial. 
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Production Cost Comparison 

Costs as £ per acre. 

Wye College 1 Essex 
2 3 Cockayne Fernhurst Hatley Survey Survey 

Labour General £ 30.1 £ 72.8 £ 46.5 £109.0 

Seasonal 16.7. 28.9 22.7 25.8 

Total 46.8 101.7 69.2 134.8 

Fertilizers 4.1 8:8 8.0 7.6 

Sprays 13.8 20.6 11.9 26.0 

Packing 20.8 15.8 4.3 52.0 

Trees 0·5 5.6 1 .1 

Machinery & Fuel etc. 25.8 16.8 18.0 

Haulage 3.0 1.1 16.4 

Repairs 3.8 2.5 3.6 

Miscellaneous 11.2 2.3 10.6 8.0 

Total 101.0 155·7 125·5 266.4 

(Footnotes) • 

1. Wye College (University of London) Department of Economics 
Gro>Jers Report February 1968. 

2. University of Cambridge. Farm Economics Branch Report No. 64 
February 1966. 

British Fruit Farming by R.R.W.Folley and vl.L.Hinton 
Table 13. page 20. 

3. Fernhurst Orchard - published by Plant Protection Ltd. 
Haslemere, Surrey. 

Appendix Table 2. page 47. 

- 16 -



• 

Before draVling any conclusions from the fore

going figures the following linlitations must be considered~-

The Coclmyne Hatley figures are basically the 

variable production and marl;:eting costs, with the regular 

labour figure included. They are calculated on the 

"tree-acres" of the whole orchards, whether the trees 

are old enough to bear or not. 

Machinery, fuel aJ.ed Management involvement 

are covered by overheads and so are not included. 

The figures are t~:en from a 5 yeex average 

1963-67 (Table 3) and adjusted according to the area of 

orchard at each year. The average given is only relevant 

to the particular conditions froT!l which it is drawn, thus 

if the density of trees per acre varies - due to a change 

in policy - the appropriate level of expense for labour 

and fertilizer could also change . 

The Wye College Survey is based on a 3 year average 

1964-66 for 6 specialist fruit far:ils in Kent. All were 

larger than 50 acres and the average was 79l acres, but 

these were field acres rather than tree acres. Thus by 

comparison with Cockayne Hatley these figures may well 

be beloH the true value. 
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This area is an established fruit growing 

area and it can be seen that there is a high figure 

for young trees showing that replanting is undertaken. 

Two of the farms did not pack their own 

apples, but belonged to a packing co-operative and so 

the packing material average is low; £23 would be 

more general. 

The Essex Survey was taken by Cmnbridge University 

Farm Economics Branch, and is based on a 5 year average 

1958-62 for 8 large fruit farms near Colchester. These 

figures are "field-acre" values and while comparable 

with the Wye College, could well be below the Cockayne 

Hatley ones. 

In this area the majority of trees are young 

and very little replanting is undertaken, showing in a 

small figure for new trees. 

An unknown number of farms did not pack on 

the premises and worked with a packing co-operative -

unfortunately it is not possible to get a more relevant 

value here. 

In this survey the manager or growers ovm 

time has been included in the labour figure. 
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The FermlUL'st figures are based on a 5 year average 

1958-62 and are calculated on "bearing-acres" which gives 

a much higher value than the others. Fernhurst has been 

run as an 1. C. 1. experimental station and was planted in 

1946 hence there are no areas that have required re

planting to date. Here "bearing-acres" and "tree-acres" 

would be the same value but "field-acres" would reduce 

the listed figuxes by approximately one seventh. 

The site was especially selected as being 

best suited to repay intensive care and investment and 

it would not necessarily follow that the yields achieved 

here could be matched elsewhere, nor that the expenditure 

levels employed here would be profitable elsewhere. 

As published figures cannot always be related 

to the same dates there is a danger of a change in the 

value of money - in this case both the Essex Survey and 

the Fernhurst figcrres relate to an earlier period and 

could be understated in current terms. 

From this Production Cost Comparison the 

following conclusions can be drawn:-

1 . That Coclcayne Hatley operates in a non

intensive large scale maruler. 
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2. That labour costs - (the largest single item) 

appear to be carefully controlled at a 10VI 

level, with the flexible use of seasonal 

labour shown by the seasonal figure being 

more than half the general. 

3. The cost of new trees shown is deceptive in 

that an annual average of £0.5 per acre is 

in fact concentrated into only 2 years 

plantings. The expenditure listed was 

invested in a nursery - which has brought 

on a suitable supply of "cheap" trees for 

planting out in latter years. This has used 

labour in a relatively slack period but has 

also partially hidden the cost of neVl trees 

in "general labour costs" and overheads. 

4. It is difficult to use published figures due 

to varying original intentions and so degree 

of relevance. Also the cost level is not a 

true criteria in itself - the apple has no 

value at all until it is sold, therefore 

inco~e per unit cost level should be 

considered. 
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Yield Comparison 

Year 
Cockayne \4ye Essex Fernhurst National 
Hatley 63-67 College 48/57 Survey 58/62 '53/62 58/64 

1 235 bu. 195 bu. 210 bu. 452 bu. 290 
2 340 269 195 603 258 

3 218 301 260 482 310 

4 256 352 163 267 218 

5 96 261 228 651 288 

6 236 324 

7 277 385 
8 218 

9 177 
10 273 

Average 229 256 211 491 296 
Standard 
Deviation 79 49 32 134 49 

The figures shown are bushels (40 lb.) sold per tree acres 
except the National figure - "Ihich is the Gross production -
the amount grown - whether sold or not. 

Again the different bases should be noted, 

these being the only relevant figures available. 

bu. 

Cockayne Hatley figures include the disastrous 

'67 crop which was subject to frost in May. They are 

taken from Table 3. 

Vlye College figures are now very old but cover 

a much longer period and relate almost exclusively to 
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Cox's. ThGY are taken from R.R.Yi.Folley's Economics 

of Fruit Farming Report No. 6. 1961. Page 53. 

The Essex Survey relates to the same period 

as the Cost figures shown previously, it consists of 

over half Cox's but not exclusively. 

The Fernhurst figures cover the same period 

again and are exclusively Cox's (except for the necessary 

pollinators). Surprisingly the National bumper yield in 

1960 is not reflected in these figures. They are taken 

from "Fernhurst Orchard" Results table IV, paGe 26. 

The National figures are the most recent ones 

available. They, of course, include all types of dessert 

apples but again Cox's make up about half of this total. 

They are taken from Agricultural Statistics 64/65 Census 

of Production for England and Wales, Ministry of Agri

culture, Fisheries and Food. 

The co,wlusions that can be drawn from this 

cOP.lparison are:--

1. That the yield at Cockayne Hatley is slightly 

below the National level, t~cing into account, 

(i) That there would be some wastage in the 

National Gross production figures - say 

5 to 10%. 
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(ii) That the Cockayne Hatley "sold figure" 

could have resulted, in part, from the 

1956/59 plantings which were not 

included in the "area in bearing". 

(iii) That the Essex survey included some 

unfortunate producers who did not 

aChieve optimum marketing results. 

2. That the Fernhurst figures are inflated by not 

requiring any area of trees too young to bear. 

3. That the range of annual yield in anyone 

orchard is extremely large, as shoYln by the 

standard deviation values. Even on the survey 

figures which will be levelled in the averaging 

process the Standard Deviation is approximately 

1/5, 1/6 or 1/7th of the mean. 

4. This implies that in any future projection 

work one must be extremely careful in 

anticipating future yields and the approximate 

degree of reliability. Especially when as 

at Cockayne Hatley there have been changes 

in planting policies within the recent years. 
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5. 'l'hat in using these figures based on yields 

per acre, one must reElember the component 

variable of tree density per acre and its 

effect on Qny cost projection. 
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Sales Comparison 

Figures show the price realised to the primary wholesaler. 

Cockayne Essex 1. Fernhurst 2. Year 
Hatley 63/67 Survey 58/62 58/62 

1 16/8d. 1413d. 3413d. per bushel. 

2 14/- 16/7 54/7 

3 17/- 9/10 32/9 

4 25/- 28/7 64/9 

5 33/8 14/5 29/5 

The Cockayne Hatley figures are derived from Table 3. 

By comparing these figures with the yield 

comparison, the Individual Farm results shown in Table 8, 

and trucing into account the fact that yield per acre is 

largely independent of the realised price then; one can 

begin to appreciate the magni tuc:'e of the problem facing 

the grower. Costs must be r.elated to expected yield, but 

correct marketing is as equally important as any other 

factor. 

Footnotes. 

Unfortunately there are no comparable figures 

1. Essex Survey. British Fruit Farms, Folley & Hinton 
already quoted for Production Costs and Yields. 

2. Fernhurst Orchard, Appendix Table 3, page 48. 
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available from Ylye College but the comments from their 

reports coincide ';Iith the follovling conclusions:-

1. That a year of high national production 

gives a glut market condition and prices 

drop (e.g. 1960). 

2. That the best price is achieved when the 

national crop is slightly below average 

(e.g. 1961). In 1967 the price was very 

high, but as the yield was so much below 

normal there was no V01UI:le to give a good 

total return in revenue. 

The major factor in determining the price 

realised is of course, time of year, and the interplay 

of home produced and imported apples. Subject to equal 

quality of sillnples. 

Due to the effect of the tariff and quota 

system any extension of the marl~etil1g period of the crop 

from, say September - December through to March or April 

should give a higher price realised. This can be seen 

from the following Ministry of Agriculture, Fisheries 

and Food's figures. 1. 

Footnote 1. Commonwealth Fruit Secretariat, 1967 Review. 
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Average wholesale price for home grown Cox's. 

63/64. 64/65. 

September 34/ 3d. 31/ 5d. prices per bushel. 

October 30/ 4d. 26/ 9d. 

November 32/ W. 29/11d. 

December 36/ Od. 31/ 5d. 

January 34/ 3d. 36/ 9d. 

February 36/ 9d. 41/ 5d. 

March 41/ 5d. 52/10d. 

April 42/10d. ;D/ 3d. 

May to 
August No market price quoted. 

This delayed marketing can be achieved by 

the use of storage and this accounts for part of the 

difference in the prices realised by Fernhurst. There, 

heavy investment (£329 per acre) has been undertaken 

to provide storage facilities which have returned over 

9 years an average price realised S/7d. above the prices 

ruling between September and December. Fernhurst however 

are able to store about 40% of their crop until the 

follovling April. 

As storage facilities give no advantage once 

the fresh southern hemisphere crop becomes available, 

it is important that full use is made of the capacity 

and some growers "buy-in" to fill their stores in a short 

crop year. 
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These figures reflect upon the qualities of 

the yields - it could well be that one field or bloclc 

of trees regularly produce a moderate yield with good 

keeping qualities, which in turn command a higher return 

than that obtained from another field of higher yield but 

inferior keeping qualities. To seen up it is ElOst 

desirable that batch identification should be given 

careful consideration in planning any new or modified 

storage or handling system. The purpose of growing 

applGs commercially is to produce a profit and the final 

criterion is not yield or costs in isolation, but net 

returns per block of identical trGes. Thus it is 

desirable that comprehensive records must be on this 

level and not obscured in a general total. 
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-------~---

A model should be a structural quantitative 

statement of the dominant factors affecting decisions 

to be tw{en within the enterprise. These factors are 

part controllable and partly outside the growers control. 

In this case costs are controllable but yield is mostly 

independent through lack of knowledge of tree physiology 

etc., and price is completely uncontrollable from the 

growers point of view. 

The model must be related to an objective 

function and it is here that the rigour implicit in the 

technique becomes clear. To comply with Company legis

lation an objective must be stated - but it is generally 

stated in wide and vague terms. For the model builder 

a more strict definition is required. The results from 

work with the model, in the form of figures and values, 

soon give fuller meaning to the objective statement. 

But the use of a model to forecast future 

performance is subject to the same weaknesses as other 

forecasting techniques, in that it assumes that relation

ships observed in the past are going to continue in the 

future. Thus when the situation is not deterministic 

the model can be used for simulation - the prior 
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evaluation ffild assessment of action in different probable 

or possible circumstances; 

Another weakness in the use of models can be in 

its degree of complexity. Model making can be expensive 

and time consuming, the dominant factors being required 

in the model - but who can say beforehand in a complex 

si tuation whether any particular factor is critical. 

The model can easily become very complex in an attempt 

to be safe, while those factors that are subjective 

value-judgements are most difficult to build into the 

model at all. 

Because the available date has been below the 

desirable level the model used is subject to certain 

limitations. 

Costs cannot be regarded as purely controllable 

for although the grower can "spend or not-spend", some 

expense is in consequence of natural phenomena and in 

practise leaves little or no freedom of action. Thus a 

prolonged wet summer could incur extra spraying to 

counteract damage, or a gale just prior to anticipated 

harvest could incur extra sorting of windfalls. 

With both yields and costs there is doubt as 
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to the actual acreage involved (see the remarks to Table 5). 

Therefore varying bases have been taken for Exercise 2 in 

Table 10. By tru~ing a range of yield values, the signif-

icance of varying yields can more easily be seen. 

Similarly the Sales basis of .£1S0 per acre 

covers not only the possibility of a low yield but 

alternatively a very low price realised. 

£1S0 per acre is equivalent to the Cockayne 

Hatley average yield of 229 bushels per acre sold at 

15/Sd. per bushel (or £47.2 per ton). This in turn equals 

4.7d. per lb. 

The wholesale price of Golden Delicious in the 

European Economic Community was 4d. or 5d. per lb. 1 

Transport costs to bring a French apple to this country 

are approximately 1d. per lb. So that the figure used 
, 

as a base for Sales projection is below that recorded for 

Cox's current ~ain competitor. 

These figures were prior to the U.K. devaluation 

and the French internal troubles both of which Vlould have 

the effect of sheltering home-produced apples. 

l!'ootnote 1 A.G.Sellers of IT.F.U. quoted in 
Commercial Grower 17 XI '67. 
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The Objective function has been taken as 

being subject to the basic investment questions:-1 

1. Is it' worth inve sting at all? 

2. 'ilhat is the optiiiml economic Ufe of 
a new investElCnt? , 

3. When is the best time to make a new 
investment? 

4. What is (Will be) the profi tabili ty on 
a new investment compared with that on 
the old? 

1. As a hard test the current market value of the 

orchard land is about £260 per acre, the total value 

for 406 acres is £105,560. To maJce it worth investing 

at all the profit on any activity must exceed that which 

can be made from a no-risk investment, say 8~b or about 

£8,500 per annlliTI. If the orchards cannot return more 

than this, then any investment is unstable and represents 

a questionable use of assets. It is irrelevant for our 

purposes that the orchards do not mruce one independent 

parcel of land, as the same test would apply to the 

estate as a whole. 

2. For many small growers there is a similarity 

between the life expectancy of the entrepreneur and the 

life of the trees. Having made an investment initially 

Footnote 1 A.J.lilerrett & AlIen Sylces 
The Finance & Analysis of Capital Projects. 
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an income that continues for the life of the owner is 

satisfaction enough. Often there is no money available 

to make further investment even if the need were 

recognised~ In these circumstances the orchard is to 

be regarded as a wasting asset and the grovler is at 

the mercy of market conditions - the crop must be sold 

\7hether the price realised is economic or not. 

There are no published figures for the size 

distribution of apple orchards but the M.A.F.F. Census 

1963 gave the following (for all orchard fruits):-

2,400 growers farm 60% of the total orchard 
acreage on orchards over 
20 acres each. 

30,600 growers farm 40% of the total orchard 
acreage on orchards no greater 
than 20 acres each. 

Assuming that a small apple orchard is as 

common as any other kind of orchard crop it can be seen 

that there could be a considerable number of growers 

"living out their orchards", As 20 acres can only 

produce less than £1,000 profit. (See Table 8). 

In Exercise 10 it has been assumed that about 

3.4% of the orchard acreage will be replanted each year. 

This means that 20% of the orchard acreage will be too 
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young to bear fruit. This is the price that has to be 

paid to maintain continuity of orchard life. 3.4% is 

on the high side by comparison with Folley & Hinton's 

2% but is considered more appropriate in this case due 

to Cockayne Hatley's chequered history. 

The Exercise carried out in Tables 9, 10, 11 

and 12 have been taken over a 20 year period as although 

this is well within the life of a new tree; 

(a) it will cover the end of the useful life 

of the original 1930's plantings, 

( b) it will also cover a most critical period 

of foreign competition 

(c) the present worth method of analysis 

chosen, discounts hee.vily results the.t 

are too far in the future so that 

projection further has very little 

influence on the results. 

Answers to questions 3 ai1d 4 will come from 

the results of the Exercises mentioned above. 

Investment analysis v/ould normally be made on 

a comparison of a capital sum (expenditure) against 

estirilated future cash floVls (receipts) and the position 

that Vlould exist if the proposed investment did not take 

place. 
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In this case, as the orchards are already 

established, there is no cleex capital expenditure to 

be made. Even when considering replanting, the value 

of young trees and the expense of labour for planting 

is a comparatively trivial sum by comparison with the 

fruit picking and maintenance costs. Thus the Exercises 

have been made on a comparison of operating costs against 

sales returns, with the operating costs being increased 

by the" annual expenses of replanting when that applies. 

The analysis of investment opportunities becomes m"ore a 

comparison of different operating policies. 

It could be said that although the planting 

costs are low, a decision to replant, involves forgoing 

income, from a given acreage, for a period of up to 

7 years, and that this is the true expenditure which 

must be recovered by future cash flows. This is the 

concept behind the "Established Orchard Costs" used at 

Fernhurst. The orchard value "appreciates" as the time 

of bearing becomes nearer and depreciation can only be 

charged during the bearing life of the trees. 

The philosophy at Cockayne Hatley has been 

that as the past development has been so mixed a true 

value could not readily be placed on the orchards, 
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the:refr.re i!\S):'O emphasis has been given to operating costs 

'and "paying one's way" out of current revenue. As long as 

any expenditure is written off as it is incurred much 

greater flexibility is given to management, as they are 

not encumbered by the legacies of previous decisions. 

Cost analysis is usually best achieved on a 

marginal cost basis. If costs that do not vary with the 

investment, are included in the evaluation of the project, 

then the answer will be clouded, if not wrong. Until 

recently records at Cockayne Hatley did not show the 

separate enterprise costs, so that it has not been found 

practical to try to extract the variable costs. Instead 

the total costs related to apples have been ext:racted as 

far as possible &'1d these hav.e been used for projection 

ahead, even though this has involved measuring the same 

items on both sides of the comparison. It was thought 

better to be cumbersome, but more nearly correct than 

work in differences and possibly, by oversight, inaccurate. 

Another limitation on the model used has been 

that no adjustment has been made to bring the figures to 

real terms. The effects of inflation and the falling 

values of money are included. However, as there are 

such large ranges on the figures used, the small trend 
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of fall in money value will not invalidate the results 

obtained. If further work is underta..1{en with more 

precise data then this factor could well be taken into 

account. 

The method of analysis used is to express the 

cash flows (expenditure and receipts) involved over a 

20 year study period in present worth terms, discounting 

at 8%. Comparison can then be made betYJeen the different 

pol icies under review.1 The discount rate of 8% was chosen 

as it is understood that this is in current use by the 

C.VI.S. Had any other discount rate been used it would 

not have made any difference to the relative positions 

of the comparisons drawn. For in any "present worth" 

exercise the same discount rate must be used throughout. 

The two traditional methods of profit 

measurement, Pay back and Rate of Return are not suited 

to this exercise as there is at this stage, no effective 

capital commitment. Apart from this, neither method 

recognises the time-value of money, and particularly 

when forecasting ahead, it is advantageous to discount 

more heavily those values that contain greater uncertainty. 

Footnote 1 See Appendix 1 fur :? sumuary of the 
implications of Discounting and 
Present YTorth. 
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Of the 3 main discounting methods:-

(1) D.C.F. or Discounted Cash Flow. 

(2) N.P.W. or Net Present Worth 
(or Net Present Value according 
to Merrett &: Syb~s). 

(3) A.C.C. Annual Capital Charge. 

the latter, similar to a "sinking fund" needs 

an accurate statement of the life of the project 

and a capital value, and so is not suited to this 

exercise. 

Of the remaining two, D.C.F~ would normally 

be more useful in so far as a direct statel;lent of the 

return offered for risk taking, is better expressed as 

a percentage than as a STh~ of money. Net Present Worth 

has an advantage when it comes to choosing between a 

number of mutually exclusive projects, in the early stages 

of project analysis. As has been stated earlier the 

present exercises cannot take the normal pattern of 

offsetting operational cash floVls against capital exercises. 

So that the exercises while following discounting principles 

and expressing present worth values, are not labelled 

either D.C.F. or N.P.W. 

One other point should be noted about the model 

used, the figures are gross of tax, and could be misleading 
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by overstating a true position. This simplification has 

been allowed for the following reasons:-

1. Investment Incentives, in agriculture are 

cash payments and not offset against tax 

liabilities, paid in a few months after 

proof. 

2. In the operating policies considered, 

little expenditure is involved that wou;Ld 

attract an Investment Grant and it would 

not seriously affect the relative comparisons. 

3. Improvement Grants (e.g. grubbing subsidies) 

have been t~cen into account, but they do 

not directly affect tax liability. 

4. Enterprises are not taxed separately and it 

would be the estate as a whole that controls 

the tax liability. 

No tax-saving because of the investment 

allowances etc. is relevant in these 

exercises. 

If for example later work were to be undertalcen, 

exploring the effect of building new storage facilities 

for much of the crop - then the investment grants and the 

tax position would become significant. 
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--_ .. _--

The Exercis~s 1 - 4. Tables 9, 10, 11 and 12. 

Present Worth 

Exercise 1. £88,646 

Exercise 2a. £94,180 

2b. £25,920 

2c. £58,870 

Exercise 3. £5 8 ,316 

Exercise 4. £18,950 

The orchards are regarded 
as a wasting asset. 
Sales mainly @ £180 per acre. 

Replanting to give a 
continuing investment. 
Sales 0 £180 per acre 
changing to £200 per acre 
in year 7. 

Replanting as 2a. 
Sales 0 £180 per acre 
throughout. 

Replanting as 2a. 
Sales @ £180 per acre 
Ul,til year 6, then 
£225.3 per acre but 
fruit handling costs 
increasing with extra 
sales. 

Grubbing over 20 years. 
Sales of fruit at 
£180 per acre. 

Grubbing immediately and 
anticipating an arbitrary 
£10 per acre profit from 
an alternative crop. 
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Exercise 1. Table 9. 

The costs arc assillned to remain constant at 

£48,740 per annillll, which represents 322 acres ~ £151 per 

acre. 

Maintenance costs per acre £61.1 

Overhead " " 
Bearing fruit" " 

" 
" 

34.5 

55.6 

£151 .2 from Table 7. 

The whole orchard is assl~ed to incur the full 

costs and the 15 acres planted 1966 & 67 that will not 

bear until Year 6 have been igllored. 

Sales are based on 307 acres at £180 per acre 

until year 6, when the extra 15 acres is assumed to come 

into bearing at £225 per acre. 

307 x £180 = £55,250, 

307 x £180 + 15 x £225 = £58,625. 

Exercise 2a. Table 10(i) 

On an assumed basis of 385 bushels per acre the 

orchard area has been reduced. Half of the remaining 

original 1930's trees would have been grubbed by the end 

of year 5 when the most recent plantings would start to 

bear. 

- 41 -



FroB year 6 the rate of grubbing is reduced 

and the remaining original trees would not be completely 

grubbed until year 17 - when they would have been 51 years 

old. 

Exercise 10(ii) 

Costs have been reduced during the first 6 years 

in proportion to the areas involved. The rate of charging 

costs has been the same as in Exercise 1. The grubbing 

subsidy has been applied only to those acres directly 

replanted. The tree planting costs have been based on 

5/- per tree including planting on a density of 220 trees 

per acre, which is equivalent to tree spacing of 14 ft. x 

14 ft. 

This shows how radically planting policies have 

changed from the original "hedgerow" type of cultivation. 

A 14 ft. x 14 ft. planting pattern assmuing trees 8 feet 

diameter and a 3 foot "fruiting zone", would have 179 cu.ft. 

fruiting volume within 7 ft. of the groul1d. 179 cu. ft. 

per tree is equivalent to 40,300 cu.ft. per acre. 

This must be compared to a 30 ft. x 30 ft. 

planting Pattern allowed to grow to full height giving a 

Total fruiting volmue of 101,000 cu.ft. per acre. 
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A hedgerow plant with a 6 ft. wide hedge, 

7 ft.·high and the hedges at 13-fr ft. centres would be 

equal to 147,600 cu.ft. of fruiting volume per acre. 

Table 10 (Hi) 

Sales are assumed to beat £180 per acre 

until year 6, thereafter at £200 per acre. Both these 

figures are fixed on the conservative side - see Table 5, 

and should give some hedge against rising costs and prices. 

An arbitrary £10 per acre "profit" is assumed to be gained 

from the grubbed areas not replanted with apples. 

Exercise 2b. Table 10 (iv) 

This is a more pessimistic view than Exercise 2a. 

while incurring the burden of replffilting (direct cost and 

loss of earnings from the young tree areas) the very low 

sales figure is projected. 

The costs shown in Table 10(ii) are again used. 

Exercise 2c. Table 10 (v) 

This shows a more profitable level of sales 

being achieved by year 7 but incurring higher fruit 

handling costs. 
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Note that both Exercise 2b and 2c benefit from 

the same assumption as Exercise 2a as regard areas that 

are grubbed from orchard and not replanted with apples. 

An assumed income "Profit" of £10 per acre is taken, but 

see page 32, by the hard test of current marking value 

and an 8% return, an acre should give a minimum profit 

of £20.8. 

Exercise 3. Table 11. 

The 322 acres of orchard are grubbed over a 

period of 20 years. Thus 16 acres per year are put down 

to the hypothetical, £10 per acre, alternative crop. 

An arbitrary £2,000 is included in the first 

year costs to allow for equipment related to the change. 

Sales are projected at £180 per acre and the 

1966/67 15 acres are assumed to bear in year 7. 

Exercise 4. Table 12. 

Assumes the orchards are grubbed completely 

in the one year and crops at £10 per acre profit are 

planted for the rest of the study period. 
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The....E1Jl.§.l2.ing of the Exercises. 

It is a basic principle of Net Present Worth 

analysis that the project with the highest value is the 

most desirable. On this basis it would appear that 

Exercise 2a is the most favourable and that the current 

policy of grubbing an area of old trees ~nd replanting 

a smaller area with trees of a higher yield is sound. 

The length of time that this policy could be maintained 

would depend on what neVl average yield per acre evolved, 

the target beinc to maintain output at about 1,200 tons 

per year. 

If the newest plantings do not give high yields 

and if the 1956/59 trees do not give a marked increase 

over previous trees then this exercise Vlould be inapplic~ 

able. In any other situation attention would then go to 

Exercise 1 where the Present Worth is less than 6% smaller 

than Exercise 2a over a 20 year period (£5,534 difference 

in £94, 1 80) • 

Now Exercise 1 is a completely different concept, 

in achieving a Present Worth of £88,646 it takes full 

advantage of the maximum bearing acreage. Its operating 

costs are higher, as it deals with a larger area, but 
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the sales do not drop off initially as replanting causes 

sales to drop off in Exercise 2a (see Years 1 to 6). 

But Exercise 1 is the treatment of a wasting asset, and 

whilst £88,646 is an expression of the benefit that could 

be extracted from it, the 21st year would incur the expense 

of grubbing before any further benefit could be obtained. 

To consider Exercise 1 as a viable commercial policy, 

would be wrong, without recognising the implied costs. 

To grub the orchard costs £10,470 (see Table 12), the 

discount factor for 8% over 21 years is .199, therefore 

the implied f"vlture cost is £2,080. The net benefit of a 

wasting asset policy and the implied cost of returning 

the land to further agricultural use is £86,566. 

Exercise 2c is elsewhere described as the most 

probable, and is very close in Present Worth value to that 

of Exercise 3, £58,870 to £58,316. This similarity in 

results leads on to the suggestion that in the present 

uncertain conditions there is great value in a flexible 

policy. If after 10 years of replanting as costed in 

Exercise 2c, policy were chane;ed to that of withdrawing 

from apples, the difference in results would be £3,030 

less than 2c continued for the full course of 20 years. 
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In Exercise 2c from Year 7 onwards the whole 

orchard was assumed to be 234 field acres, 187 bearing 

acres. 

Modified pattern of Orchard acreages if policy is switched in Year 10. 

Year 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Whole 

234 

221 

188 

165 

142 

119 

96 

73 

50 

27 

Bearing 

187 

172 

157 

142 

127 

112 

96 

73 

50 

27 

Grubbed 

23 

23 

23 

23 

23 

23 

23 

23 

23 

27 

These figures would 

change the following 

from those shown in 

Exercise 2c 

Maintenance Costs 

Fruit " 

Grubbing " 

Planting " 

Fruit Sales 

Alternative Crop Income. 

There would be a period shown up to Year 16 when 

the trees most recently planted were too young to bear 

giving the difference between the whole orchard and the 

bearing acres. If there had been no recent change in the 

type of tree plru1ted, then a saving could be made by 

grubbing the youngest trees first, as soon as the no 

replanting decision was made. This would increase the 

proportion of the orchard bearing and so increase the 

profi t. 
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Hodified Policy Switching after Year 10 from Exercise 2c, to 
withdrawing from apple production in Year 20. 

Year Costs Discounted 
Sales Discounted 

Total Total 

0 £48,980 Z48,980 .£55,250 £55,250 

1 46,720 43,260 51,740 47,900 

2 43,700 37,450 48,290 41,370 

3 .41,430 32,900 44,820 35,580 

4 39,160 28,770 41,310 30,350 

5 36,910 25,150 37,850 25,760 

6 35,290 22,230 34,370 21,650 

7 11 20,620 42,940 25,060 

8 " 19,050 " 23,200 

9 " 17,645 11 21,470 

10 " 16,350 " 19,890 

11 35,225 15,100 " 18,420 

12 32,055 12,720 38,940 15,440 

13 28,875 10,630 35,800 13,180 

14 25,665 8,750 32,6LfO 11,120 

15 22,485 7,080 29,490 9,280 

,6 19,325 5,650 26,370 7,700 

17 15,085 4,070 22,980 6,200 

,8 11,875 2,9'70 18,050 4,510 

19 8,125 1,880 13,100 3,040 

20 4,755 1,025 8,150 1,750 

382,280 438,120 

382,280 

Present Vlorth Z 55,840 
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Exercise 2b Table 10 (i v) shows how susceptible 

the orchards are to the Sales/Yield relationship. 

Although the present worth of £25,920 is Hore than that 

in Exercise 4 (ili~ediate grubbing) neither project should 

be regarded as acceptable. As has been stated earlier 

the no-risk investment of the land value would produce 

£20.8 per acre per year. The orchards as a whole should 

produce £82,800 over the 20 year study period. 

406 acres (field acres plus access roads etc.) x £260 

x 8% x 9.818 = £82,800. 9.818 is the Present value 

factor for £1 received almually at 8% for 20 years 

(See f~fred & Ev~ns). To be viable any activity must 

p:c'oduce more than this to compensate for risk, and apple 

growing is risl:y. It should be noted that in the 

Exercises, Year 6 frequently has a very small profit -

or even shows a loss on the year's operations. (See 

Exercise 2c and the Hodified F'olicy on page 48.) 

Any period when orchard replacement is not 

maintained will almost certainly bring, sooner or later, 

a period of greatly reduced earnings. This is shown in 

all versions of Exercise 2 and is a natural consequence 

of the lack of planting between 1959 and 1965. Any 

decision to abandon apples (or to cease replanting) will 
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show a quick improv'Oment in the earning position. Any 

decision to try and recoup lost opportunities drastically 

reduces earnings over a long period (5 - 6 years). 

The foregoing points lead to the conclusion 

that a non-intensive position could be very precarious. 

A low yield tends toward operating on 10VT costs and if 

higher yields are not to be anticipated from new trees, 

then a change for the worse in the trading position could 

force the abandoi1fJlent of replacement and change a 

continuing asset to a wasting asset. When considering 

the possible profit from alternative crops I used the 

average Estate profit level that had been indicated and 

some figures related to corn at the Buntingford Estate. 

Now, these figures appear to give an inadequate profit 

and the more intensive corn growers can achieve a higher 

level. Of crops that are commonly regarded as more 

profitable - potatoes and sugar beet - the one is labour 

intensive and the other is subject to licence-control. 

To sum up, the current policy appears to be 

soundly based subject to the antiCipated yield improvement 

as shown in Exercise 2a. In fact the Estate is in an 

advantageous position in that it can change policy after 

1 0 ~'ears without significant loss of income. However, 
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some of the Exercises anticipate far too low a level of 

profits, which ,should be related to the current value 

of the investment, and the risk involved. 

Although recent price levels indicate that 

home produced apples can compete with Common Market' 
J '~l. • I • ! . j. 

fruit; one must accept that with the size of new 

plantings in Southern France by 1975 the Common Market 

will export 1,300,000 tons of apples per year. 1 This is 

more than twice the amount eaten per head of the U.K. 

population. Whilst this amount would not solely come 

onto the U.K. market, it is easy to envisage pressure 

on the markets to keep prices down. In a situation where 

there is over-production, many producers cannot afford 

to rationalise production2 (e.g. the current Common Market 

difficulties of Dairy Produce). With orchards particularly 

the investment is long term and irreversible. 

With consumer trends one must recognise that 

at a certain level spending will switch to more exotic -

tropical fruit and that no widespread premium can be 

taken for the quality of a home produced apple. 

Footnote 1. 

Footnote 2. 

J.Mount Chairman of Home Grown Fruits. 
Commercial Grower 15 XII '67. 

R.R.W.Folley's Economics of Fruit Farming 
Report No. 7 1961. 
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Sensitivity Analysis 

From a discussion of Exercise 2 Table 10 

with Mr. Barratt the following probabilities have been 

assigned. 

Exercise 2a. Table 10 (iii) 

Sales at £180 per acre. After Year 7 

Sales at £200 per acre. Costs present 

level adjusted for orchard area. 

Present 'North £94,180 Probability.15 

Exercise 2b. Table 10 (iv) 

Sales steady at £180 per acre. Costs 

'as above. 

Present worth ~25,920 Probability .35 

Exercise 2c. Table 10 (v) 

Sales steady at £225.3 after Year 6. 

But fruit handling costs increasing in 

Year 6. 

Present worth £58,870 Probability .5 

Present Worth Prob. Expected P.1J/. 

Exercise 2a £94,180 .1 5 £14,120 
11 2b £25,920 .35 9,070 
11 2c £58,870 .5 29,435 

"Expected" Present Worth .£52,625 
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It is important to differentiate between the 

"most probable" outcome (i.e. Exercise 2c) and the 

"expected" or average outcome, business decisions 

should be made on the latter. Although probability 

theory relates to large numbers, and in anyone event 

only one trial is held, it is correct to use probabilities 

as business consists of a stream of.events, mostly 

separate and independent. Each event calls for a 

decision, thus a streaJl1 of decisions are made which will, 

in time, tend toward the average. The stream of separate 

decisions can be regarded as a series of trials at the 

same event; or more correctly, a series of trials at a 

risk, and over a large number the trend will be toward 

the average. 

In this example the expected present worth 

£52,625 is close to the "most probable" £58,870, when 

compared with the extremes. 
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Future Work. ------
From the study the following points can be made:-

1. Yield variation is a phenomena that is not understood, , 

as research at the specialist institutions progresses, 

a yield theory may develop, this would make manage-

ment in respect of the limiting factors possible. 

This type of \'Iork could be the physiological and 

biochemical aspects in ageing trees. 

2. When a yield trend is available for Cockayne Hatley 

and the effects of policy changes on the 1956/59 

plantings and the cost figures become resolved, a 

full study should be made of the am01mt and type 

of Storage capacity that could be used. Possibly 

a "pre-fabricated store" could be more cheaply 

erected inside the existing Packing Shed. 

Certainly any change that could improve the 

proportion of the year that this building is used 

Vlould be welcome, although it may be a "sunk cost" 

it must be represented in overhead burden. 

3. A study should also be made of the effects of 

individual cost and sales level changes and their 

significance, especially making allowances for 

inflation etc. 
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Appendix 1. 

The implications of Discounting and Present Worth. 

An investment decision is essentially a 

largely irreversible commitment of resources made 
, 

generally in the expectation of future uncertain gain. 

It is almost certain that the further in the future the 

gain is placed the more uncertain it is. As the pay 

back method of investment appraisal counts any return 

equal irrespective of time and risk, it can easily 

mislead. What is required is a method which weights 

more heavily values at a short time distance and less 

heavily values a long way ahead in the future. 

Discounting does just that. 

Thus if by investing £5,000 currently in a 

new machine one were anticipating a net cash flow of 

£1,000 per year for the next 10 years, the Discounted 

Cash Flow calculation would give a discount rate just 

over 15%. This means that the cash flows would pay 15% 

interest each year on the sum of money that had been 

invested ("borrowed" if using a bank overdraft as a 

simile). At the end of the period the investment would 

just have been "paid-off" and all "interest charges" met. 

Thus D.C.F. is a rate finding exercise that just balances 

the cash inflow against an investment. 
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--------- ---------------------------------

Present Worth recognises the time value of 

money equally, but starts with a predetermined interest 

rate and proceeds to offset the cash inflow against the 

investment and labelling any difference between the two 

as a positive or negative present worth. To be attractive 

the inflows should exceed (be posi ti ve) the investment. 

The interest rate that is used should closely 

reflect the cost of capital to the company. The whole 

concept of discounting has been brought into prominence 

by the tax changes and investment grant and allowance 

rules. 

The Cost of Capital is continually changing 

and the following component parts should be recognised. 

1. Risk Capital 

2. No-Risk CapitaL 

3. Working CapitaL 

4. Retained profits 

5. Depreciation 

The dividends paid to the share
holder. 

Preference Debentures. 

Interest. on short terr" debts. 
Discounts which traders may give 
which are not taken up. 

this should be the best reinvestment 
possible to shareholders. 

tax changes encourage this method 
of lceeping money in the business. 
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Appendix 2. 

Statistical Significance of Yield Variation. 

Yield in tons per acre. Gross production for England & Wales. 

National 

1959 3.6 tons/acre 

1960 4.3 
1961 3.0 
1962 4.0 

1963 4.5 
1964 5.4 
1965 4.8 

1966 4.3 

Total 33.9 
Mean 4.2 

standard Deviation 

- 2 x x - x (x - x) x 

3.6 - 0.6 .36 2.52 
4.3 0.1 .01 4.93 
3.0 - 1.2 1.44 2.72 
4.0 - 0.2 .04 2.79 
4.5 0.3 .09 2.92 
5.4 1.2 1.44 4.37 
4.8 0.6 .36 2.92 
4.3 0.1 .01 3.05 

Sum = 3.75 
i = .47 
s = .685 
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Cockayne Hatley 

2.52 tons/acre. 

4.93 

2·72 
2.79 
2.92 

4.37 
2.92 

3.05 

26.22 

3.40 

= JE(x - 2 - x) 
N 

- - 2 x - x (x - x) 

- 0.88 .77 
1.53 2.34 

- 0.68 .46 
- 0.61 .37 
- 0.48 .23 

1.03 1.06 
0.48 .23 

- 0.35 .12 

Sum = 5.58 
i = 0.697 
s = .83 



Applying Bessels Correction to the National figures 

( n 
1) l = 

n -

8 .47 = 7 
= .~f 

~ .- .73 

Let the Null hypothesis be that the Cockayne Hatley 

sample is from the salne population as the National Sample. 

Students t ratio 

Error in Mean 0.80 x 
= = 

Standard Error in Mean .73 

= 3.098 

For 14 degrees of freedom this is less than 1% probability 

and so that probably these two samples are from different 

populations. 

In practise there is little value to be gained 

here:-

1 . The orchards have been changing rapidly and the 

results obtained from the earlier years would not 

be repeated today. 

2. Due to the averaging effect in smoothing individual 

fluctuations the National figures would be 

significantly different. 

3. Small sample the ory deElands random samples and 

annual results do not comply with this. 
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