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Foreword

This. report provides the first. detailed results of a two-year

study of the economics of potato growing in the main producing areas

of Yorkshire. The costs and accompanying information refer to the

1964 crop, for which final detail . of sales and sorting was not

available until July-August of 19o5. This explains the unavoidable

delay in producing a considered account of the economic situation

from costing data when so much time elapses between the harvesting

and sale of the crop. Meanwhile, of course, some interim results

have gone to the farmers Who produced the records.

Mr.E.Dawson, who wrote the report, 4once1ved the study as a

random sample, stratified by size of the potato acreage. We must

express our gratitude to the farmers who so readily co-operated in

this scheme although to most of,thett the research work or the

University was previously unknown.

In the collection of the data Nr.Dawson was assisted by Messrs

K. Hardie, M. Black and C.J.Black. Thanks are also due to the ready

assistance of the Potato Marketing Board.

June, 1966.
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Introduction

This is the fourth economic report on potatoes to be published by this

department. It breaks new ground since it is based on random sampling.

Little general explanation is called for as farmers appear to be quite

familiar with the idea of a sample of farms selected by the equivalent of

being "drawn from a hat". It is easy to see that figures obtained in

this way are more likely to be "representative" in the sense that they are

free from the bias that so easily creeps in when less stringent methods

are used. That is less obvious is that more or less reliable estimates

can be made of the occurrence of certain features in the district from

which the sample has been drawn. This has been used to measure the

importance of various recent innovations in an attempt to give a partial

answer to a question that is sometimes raised, "Are Yorkshire potato growers

backward in adopting new techniques?".

The success of random sampling depends, of course, on a high response

rate. This is naturally, more difficult to achieve in the case of an

economic survey than in most other kinds because of the rather heavy demands

put upon co-operating farmers. It is gratifying to record, therefore,

that 96 per cent of those who were selected joined the scheme. Unfortunately

this was reduced to 92 per cent owing to several growers being unable to

supply a complete record but nevertheless this is still above the usual

estimate of the proportion considered essential, which is about 90 per cent.

The terms of reference of the agricultural economist do not usually lay

down the area to be sampled. In deciding on an area it seemed desirable

to take a fairly large one otherwise interest in the figuiies would have been

severely limited. On the other hand potato growing is more widely dispersed

in 'Yorkshire than most people imagine - there are 1245 parishes and potatoes

are grown in 1033 of them. The percentage of potatoes to total area of

m Random samples are subject to a sampling error which,

however, can be estimated from the sample itself.

This aspect is dealt with more fully in the

statistical supplement.
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crops and grass varies quite a lot - from nothing. up to 18 per. cent.

By running a line round those with 2.5 per cent and over it was found

that a central block of parishes containing 71 per cent of all the

potato acreage in Yorkshire could be isolated and it is this area that

farms the "universe" of which the costed farms are a sample.

For technical reasons bound up with efficiency of sampling the

farms in the universe were divided into four groups based on size and

a different proportion was selected from each size grOup. Altogether

71 complete records were obtained Which were made up as follows:-

TABLE 1,
DETAILS OF THE 'SAMPLE

Group
Size Growers
Range in
(acres) Area

Approx.
Final
Sampling
Fraction

No.in
Sample

1. 1 - 2.9 550 1/60 8

3 - 9.9 1215 1/70 16

10 -29,9 1020 1/40 25

30 + 252 1/12

The smallness of the representation in Group I is a matter for regret.

It comes about because the reduction that is taking place in the ranks of

small growers made us chary of depending too heavily on them for our

numbers. They are included because they show some interesting features

but must be accompanied by the warning that such a small sample is

necessarily subject to wide limits of error.

A good deal of research is being done on the potato crop - an

A.R.C. report published a few years ago lists abdut one hundred papers

on the subject of indoor stores alone. It is not easy therefore to, be

sure that one is making an original contribution to knowledge. The

justification offered for this report is that (i) it contains in the

first section the fruits of that necessary if humble task usually

22
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performed by agricultural economists without much competition, namely,

the compilation of the costs of growing the potato crop and the returns

therefrom, (ii) it examines for What is believed to be the first time

in a report of this kind the important question of where Yorkshire

potato growers stand in regard to the many developments provided by

science and engineering, (iii) it •advances a view on the operation of

potato marketing .Which, while probably neither new or rare, is perhaps

a bit exceptional in giving more weight than is usual to the growers'

position.

.Costs and Returns

It is not difficult, practical problems apart, to collect information

about inputs of seed, fertiliser, labour etc. on a. number of farms but

a very real difficulty arises when an attempt is made to summarise it

in a meaningful way, The time-honoured method of the agricultural

economist has been to draw up a profit and loss account in l*lich. every .

conceivable factor is included either at its measuredvalue, or where .

this is impossible in the nature of, things, at an estimated figure. It

is obvious that the "mapping" of the farm situation so constructed is of

limited application, only and a concession to this point of view is to

be seen in the decision made some years ago to call the difference

between the two sides of the account not the profit or loss but the

"margin". 3.1. That this is not purely a theoretical point can be seen

from the way a farmer confronted with such comprehensive costings will

often ask instinctively why it has been thought necessary to charge, say,

farmyard manure. The gross margin approach, in which the costs that

can be specifically allocated to a given .crop are sharply distinguished

from those of a longer term or less specific nature, is now too familiar

to require any extensive description. It can hardly be claimed that it

H The mathematical term "mapping" is used here without
definition because the sense is sufficiently obvious.
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solves the problem but the distinction it makes is certainly helpful.

In presenting the financial results of this investigation an attempt

has been made to combine the old and new methods; variable costs are

kept separate but included in the table are estimates of all the items

that would normally enter into a profit and loss accountl:

The group figures (Table 2 etc.) are weighted averages, that is

the total costs or returns in a group were divided by the total acreage

in the group. Little comment is required on the tables. The costs

illustrate the heavy charge for seed potatoes, with fertilizer at less

than half this level. Labour requirements are high, even when complete

harvesters are used, as frequently in Groups III and IV. Labour is

charged under two headings, as casual and as regular labour. Returns

are practically identical for Groups II, III and IV and Group I is not

far behind. The same applies to the weight of crop.

Yorkshire growers do not obtain the yields that are characteristic

of the Lincolnshire and East Anglian potato growing areas. However the

figure of 10.4 tons for the overall average (see table 3) is good

compared with the 1964 figure given by the Board for Great Britain,

which was 9.1 tons per acre. Nate must be taken that Growers =bid

have been in difficulties if there had been no compensation for unsold

crops. The main reason for the somewhat unequal distribution of

compensation between the groups is not known and may be a purely

accidential effect. In the final reckoning the steady fall in fixed

costs with increasing acreage more than outweighs the increase in

variable costs and bi.ings abdut a small but consistent advantage as

acreage increases.

3E A list of Standard Charges is provided

immediately after the tables.
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TABLE 2. COST OF GROWING AN ACRE OF POTATOES in 1964

All 31
I. II.  III. IV.  groups 

L's and decimals of a E I1
9,5 10.0 11.7 11,3 11.2

- .8 .6 .2 .5

- .5 .8 1.9 1.1

21.8 22.0 24.8 24.6 24.2

7.0 10.4 8.7 8.5 8.9

1.0 1.3 1.5 1.5 1.4

4.0 4.1 2.9 2.4 3.0

5.0 1.1 2.1 ' 3.6 2.5

1,5 2.0 1.7 2.4 2.0

3.0 3.0 3.0 3.0 3.0

fertiliser

shoddy

chemicals

seed

casual labour

repairs to implements

tractor running costs

contract and hire

straw, sisalcraft, etc.

PMB levy

TOTAL VARIABLE COSTS 52,8 55.2 57.8 59.4 57.8

regular labour 29.0 22,2 18.1 13.9 17.7

tractor depreciation 4,7 4.0 3.3 2,9 3.3

implement depreciation

farruard manure

rent 4.2 4.2 4.6 4.6 4.5
111.1.0•11.0.1,10....Mt

4.3 5.2 5.2 4.2 5.0

16.7 15.5 12.0 9.2 J 11,8

TOTAL FIXED CCSTS

overhead costs

58.9 51.1 43.2 34.8 42.3

11,2 10.6 10.1 9.4 10.0

TOTAL CCST

deduct manurial residues.

122.9 116.9 111.1 103.6 110.1

8.8 8.8 7.6 5.3 7,1

NET COST 114.1 10e.1 10.5 98.3 103 . 0

This is the product of the random sample groups (IIIIIIIIIIV)

weighted according to the sampling fractions given in Table 1.
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TABLE 3,

ware

seed

chats

total

YIELD OF vrit2LE SEED AND CHATS PER ACRE
in tons and decimals of a ton.

I All
I. II. III.  IV. I groups

8.4

.5

1.5

8.6

.5

.9

9,8 9.4 8.8

.4 .5 .5

 .9  .8 1.1

10.4 10.0 11,1 10, 10.4

TABLE 4, AVERAGE RETURNS FROM AN ACRE OF POTATOES IN 1964-65
in L's and Decimals of a E

All
La. TIT. IV. groups

ware sold

seed and chats sold

FMB compensation

seed used

chats used

own consumption

103.7 107.0 120.0 103.5 112.3

.6 1.7 1.5 1.5 1.5

18.6 8.3 22.6 14.3

6.7 5,0 4,6 5.6 5.0

1,2 .7 .6 .4 .6

3.4 .5 .8 •7

total 115.6 133.8 135.5 134.4 134.4

TABLE 5. FINAL RESULT IN TERMS OF GROSS AND NET MARGINS
in Et s and Decimals of a E

All
I. Ir. III. IV. groups  

total returns

less- variable costs

GROSS MARGIN

less fixed costs

NET MARGIN

115.6 133.8 135.5 134.4

52.8 55.2 57,8 59.4

52,8 78.6 77.7 75.0

58.9 51.1 43.2 34.8

- 6.1 27.5 34.5 41.2

134.4

57.8
76.6

42.3

34.3
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STANDARD CHARGES USED IN CCSTINGS

MANUAL LABCUR. 'Work done by the regular farm staffs was charged at

standard hourly rates which include allowances for overtime, insurance,

sickness and holidays. The rates were 5s. 5d per bour for an adult man

with women and youths in proportion.

TRACTORS. Wheeled tractors were charged at 3s.8d per hour of which

ls.8d was a variable cost to cover fuel and running repairs and 23.0d

represented the fixed cost of depreciation.

MACHINERY DEPRECLALTI ON was for

planters, spinners etc.
elevator diggers
complete harvesters
indoor stores

- 8% straight line
- 15% at a diminishing rate

- 8% straight line

11

General machinery depreciation was charged at ls.3d pertractor hour

(general running repairs etc. were taken at El per acre).

GWN STICINV was charged at E5 per ton if bindered and 30s. per ton if

combined.

HOME-GROWN SEA), once grown, was charged at E16 per ton. For receipts

it was credited at E13 per ton, and any chats at El per ton.

FARMIRD MANURE was charged at I5s. per ton plus the cost of spreading,

of which half was credited to future crops. Ploughed out grass was,

credited at E3 pm. acre.

RESIDUAL lriANURIAL VALUES were taken at for co mpounds 9 113 for

phosphates and potash and nil for nitrogen.

OVERHELES (GENERAL ,EXPENSES) was taken as 10% of all other fixed and

variable costs.

9.



What's New?

SOW 

In our last report on the 1957 and 1958 crops we dealt with the economics

of a number of techniques that were either new or only slowly being

adopted. After eight years there is little we can add from this point

of view .but it is interesting to see what progress has been made.

Chitting by means of fluorescent lighting was still quite new.

Stables, barns, etc. can be used for chitting seed with little

modification though the total cost including boxes, lights and a new

planter might add up to £35 per acre, roughly the same as under glass.

The figure of 4 per cent quoted then for the maincrop acreage planted with

chitted seed left plenty of room for expansion and seemed unaccountably

low when compared with 40 per cent for Lancashire. Fertiliser placement

had been the subject of much research and seemed likely to bring

substantial savings for less outlay but was even less popular. In our

last sample two planters out of fifty were fitted with an attachment but

in only one case was it being used. A few were broadcasting over the

ridges which achieves much the same result without any capital expenditure.

The first automatic planters appeared the year after the survey.

Chemical methods of weed control in potatoes had shown great promise

on experimental plots but were so much more expensive than the traditional

method that we saw little future for them. aperiments involving

repeated spraying of crops had given rise to the hope that the life of

certified seed might be considerably prolonged but an economic study by

1 Broadbent et al, showed that the savings were quite modest. A simpler

method in the shape of organo-phosphorus insecticides has now been evolved.

Towards the end of the previous costings a foliar spray with the

useful property of preventing skin blemishes and growth cracks had been

introduced from America but no one in the sample had used it. Two growers

out of over sixty were using irrigation. In the absence of facts we

refrained from paseing judgement but a good deal of evidence is now

forthcoming to show that it pays under a variety of conditions. There 
was
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a good deal of discussion in our report of the respective merit o of

different types of harvesting machinery. The elevator digger with 25 per

cent of the acreage lifted was well established, the complete harvester

with under 10 per cent less so, and with many reservations as to its

practicality. the spinner, of course, was still the mos-6.important,

being responsible for over 50 per cent of the acreage lifted. Finally,

there was indoor storage. Introduced to growers in the early fifties it

fulfilled a need and expanded rapidly but in most cases through the

adaption of existing buildings, .A report published in 1959 estimated

that a substantial saving occurred in such cases but was unable to

2 advocate the erection of new buildings an purely economic grounds.

The results of the present survey are not directly comparable with

the previous one, which was based on a non-random sample of medium and

large growers, but they do provide some measure of the changes that have

taken place. In any case the present figures stand on their own as

indications of the current status of these techniques subject to the

proviso that no importance shoud be attached to small differences.

In our review of the present position we liegi4 logically with a

consideration of the main cultural innovations.

TABLE 6. PERCENTAGE OCCURREIC E OF CERTAIN CULTURAL PRACTICES

I. II. . _ II:_l_t_IL_*.
.....

oi_m_z_a_______:_

11

16

chitting:

growers

tonnage

20,

12.z

0

0

12 36

4 21

fertiliser placement

broadcasting "

10

0

6

12

16

16

21

25

12

13

automatic planting u 10 0 16 - 33

-

10

_........_

minimal cultivations 0 0 8 . 21 5

systemic insecticide 0 12 8 29 10 .

N C L (growth stimulator) 0 6 0 8 3

irrigation I 0 0 4 8 2

A number of these machines, distributed

amongst all groups, were hired.
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Chitting it would seem has undergone a substantial increase which is,

however, confined to the two extremes in size. Some very small growers

find it reasonably easy to chit a ton or two of seed, whereas only

bigger growers are not deterred by the extra trouble and expense required

to chit seed on more orthodox lines. Fertiliser placement has perhaps

advanced but it may be that the need to get the job done expeditiously

and the rush of spring planting hinders further development. Automatic

planting is less common than one would expect. Minimal cultivations

(the new name for the technique of using chemicals to reduce the need

for mechanical cultivations) has got a foothold in spite of what was

said against it. We may have here no more than the out and out pioneers

who are willing to try anything once, More likely, growers seem to have

discovered two advantes: (i) that a full crop can be obtained from a

planted headland and (ii) that a skilled man may be released at a

3 vital time.

Systemic insecticide and NCL both promise to overcome serious

difficulties. The greater success of the former is probably due to its

more clear-cut and consistent effect. But for the fact that the

applicator is rather expensive (about E,60) probably more farmers would

have used it. NCL is still the subject of field experiments which

indicate that, though there is sometimes a beneficial eff6ct, this cannot

be relied upon. The last three innovations have one feature in common,

they are all chemical sprays and if American experience is confirmed

this will enable them to climb on the bandwagon represented by the success

of chemical sprays in general. As regards irrigation, we are probably

justified in thinking there has hardly been any advance at all. Except

in the case of chitting there is a distinct tendency throughout for the

proportions to increase with increasing acreage which no doubt reflects

more capital and a greater awareness of that is available.

The following table extends the same - rpe of analysis to the operation

of harvesting.

12.
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TABLE 7.
ANALYSIS OF HARVESTING PRACTICES

Percentages I. II. III. IV.

spinner 90.. 53. 35 19

1 row elevator digger 0 35 19 35

2 row elevator digger 0 0 14 13

complete harvester 10 af. 6 3E3E. 32 27

plough 0 0 0 6

rotary digger 0 6 0 0

All
Groups

50

23

6

18

1

2

time rates

piece-work by acreage

piece-work by weight

regular workers

into trailers

into bags

stints and hampers

stints and stillages

breadth system

90 80 65 47

O 13 35 47

O 0 o

10 7 0 0

75

19

1

5

50 80 60 54

50 0 6 6

O 7 29 25

0 0 6

O 13 5 9

66

8

13

8

3€ This represents one machine which was hired as were some
of the others.

RH This represents one machine belonging to a grower vrho
afterwards moved into the next highe'r group.
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Other machines are obviously making inroads into the position held by

the spinner. The importance of the spinner for the smaller size group

is largely due to difficulty of justifying the outlay on an elevator

digger for such small acreages. The two-row elevator digger, now about

ten years old, is beginning to appear, though only in small numbers,

and on the bigger acreages as one would expect from the high price.

Clift has made the interesting observation that the two-row elevator

digger with its high rate of working (an acre in 50 minutes) reduces

5. the risk from exposure when picking on the breadth system.

The complete harvester is making headway in the two larger

groups (III & IIT). Its slightly lower representation in group IV can

hardly be regarded as significant but it seems likely on other grounds

that it will be somewhat less attractive to the bigger grower whose main

requirement is to maintain a high rate of lifting, a fact which is

reflected in the higher piecework percentage shown by this group.

The plough is interesting only as a survival though a tenacious one.

The rotary digger has never caui#t on because of its slowness, and now

probably never will.

Methods of picking show no dramatic changes. The method of picking

into trailers via baskets is hard to beat because of its adaptability

to changing circumstances, a useful advantage when number of pickers

and other factors are changing from day to day or hour to hour. -Work

study has shown that switching from stints and hampers to the breadth

5 system can bring a useful saving. The difficulty experienced by most

growers who use the stint method is in finding casual men to empty the

hampers. The difficulty remains with breadth picking where it is usual

to provide "teamers" to empty the women 6 baskets. For this reason some

of these growers have thought of using stillages which are teamed by

tractor, but there is little evidence of an increase in the numbers

employing this method, Picking in stints has an interesting geographical

distribution - all the growers in this category came below a line from

Wakefield to Goole and formed the majority in this area. The results

of work study investigations have repeatedly pointed to the advantages

14.



of payment by weight but growers appear unmoved by the arguments, perhaps

Considering the practical difficulties too great, Only one example was

found and this was associated with the use of stillages. -

A study of the relative importance of different methods of storage

makes possible some interesting comparisons.

TABLE 8„

IMMEDIATE DESTINATION OF CROP (EXCLUD±NG EIIRLIES SOLD GREENTOP)

All

Percentage of tonnage I. 11.  III. IV. ou s

sold out of field 5.5 _ 17.2 20.6 18.6

stored indoors 55.2 28.2 38.2 37.0 37.0

temporary storage 27.2 9.3 4.3 _ 1.8

alamtmd 12.1 62.5 40.3 42.4 42.6

crop stored indoors as a
percentage of total crop
stored j.6 28146.2 46.5 , 45.4 •

One gets the impression that the incentive to market straight from the

field is growing stronger. Whether the cause is to be found in the

technical and financial problems of making provision for storage,

labour difficulties, or simply in a price structure that does not give

an adequate return to compensate for the extra expense of storage, is

not clear but whatever it is the phenomenon would seem to have a

bearing on. prices. The seemingly high proportion sold at this time bears

out the first ,impression. The smaller growers are apparently prevented

by lac] of labour from following suit but achieve the same object by

putting a relatively large proportion into temporary storage.

Existing buildings still provide the bulk of the storage and potato

elevators are not widely used. They are more likely: to be found in

a new store, The i.amount of indoor storage has grown but one might have

expected it to be higher. That it is not so must be due largely to a

new found, resilience in clamping techniques. Fore-end loaders for •
. , •
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covering, sisalcraft as a partial substitute for straw and pieing between

bales are going some way to easing the difficulties. The table below

gives a measure of the extent to which this is going on. The mere

substitution of baled straw for threshed is not counted as a modification.

rata illustrating the point about indoor stores are combined in the

same table.

TABU, 9.

Numbers of Farms

no.of farms in group

ASPECTS OF INDOOR STORAGE AND CLAMPING

I. II. III. IV.

10 17 25 24

using existing buildings

using new buildings

5 5 9
.11.Nalmilm.m.m1WIMIIMMONNO....1101.1.1101011.0110.11.11.1111111111

elevators in existing buildings

elevators in new buildings

1

o.1 3

clamping" without modificati on

clamping with modifications

7 8 9 8

0 4 10 7

Another tabulation can be formed by considering the number of growers.

who have adopted all of what might be regarded as the four basic

innovations: chitting, fertilizer placement (including broadcast over

the ridges), the complete harvester and indoor storage, also, the number

of those who have adopted none of these.

TABLE 10.

DEGREE OF ADOPTION OF FOUR BASIC INNOVATIONS TAKEN IN CONJUNCTION

All
Percentages I. II. III. IV. groups 

all

none

10 o 4 17 5
20 20 4 125

The paucity of growers with all four suggests that innovations are

adopted on a pragmatic basis rather than with any desire to be "with it".

16.



Innovation theory has shown that the adoption of innovations is a

. complicated process. The large farmer is usually somewhat better placed

to undertake the necessary research but a certain amount of delay is

inevitable on any holding. A good many of the new developments make

prodigious demands on capital and are subject to a pronounced chain

effect - the purchase of one machine making necessary the purchase of

another. Most of them have a low upper limit of working due to the

shortness of the season where there is not a limit imposed by acreage grown.

It must also be admitted that most innovations are less successful

than their sponsors claim. Of the 41 new potato varieties introduced

since the war only a handful have entered commercial production, Majestic

(introduced 1912) and. King Edward VI1 (1905) still account for the bulk of

the acreage. Yorkshire relies on these two varieties even more than most

counties. The percentage of Majesties varies from 70 per cent in the

North Riding to 80 per cent in the West Riding. Of the new varieties,

only Craig's Royal (with its derivative Red Craige Ro3ial) and Record

have achieved much success in Yorkshire but Pentland Dell and Pentland

Crown should be mentioned as promising.

Chitting conflicts with the present need for speedy planting, so

much so that Dutch growers are said to knock the sprouts off when they

get beyond a certain size. Irrigation, it is cynically argued, leads

to an increase of 4 tons and a decrease of 5 tons due to slug damage.

The reservations growers have had about the efficacy of blight sprays

would seem to be justified in the light of the switch of emphasis to

eliminating the sources and on early burning off when the crop is infected.

Complete harvesters enable a grower to carry on with reduced labour but

do not often lead to a saving. Calculations which show a saving are

usually based on unrealistic acreages whereas in practice the harvester

often has been helped out. Nonanol has disappointed early hopes that it

would control sprouting in stores, mainly due to the difficulty of

timing the application.

17.



Our survey has ranged over a wide area and will not be easy to summarise.

That development is taking place cannot be gainsaid. The pace is another

matter. Is it slower than one could reasonably expect? Some see potato

growing becoming progressively easier with new developments in varieties,

fertilizers, mechanisation and disease control. The influence of the

Board in allotting basic acres has been held to hinder progress by

preventing the influx of new men with greater initiative into the

industry. One cannot rest content with this explanation, however, when

there are other factors which press for consideration.

3f.
Ten Years of Marketing Activity

The 1964 potato crop was the tenth to be handled by the Board since its

resuscitation in 1955 - which makes this a convenient point to review

events in the marketing field over the period. If the desirability of

doing this should be questioned one must point to the dictum that those

who ignore history are doomed to relive it. The last ten years is indeed

an important period in the history of the industry and probably few

producers would look forward to reliving it. In addition there are

indications that a turning point has been reached which is certain to

call for important decisions and maybe fresh initiatives, on the part

of producers.

The outstanding characteristic of the neriod has undoubtedly been

the capacity of the crop to confound the best laid schemes of legislators.

During the period there have been no less ti-,an five major revisions of

the support arrangements and most have only served for one year before

having to be dropped or radically overhauled, The basic elements of the

problem have of course been understood for a long time, even before the

setting up of the pre-war Beard. Differences in yield from year to year

are large and unpredictable. Demand increases hardly at all with falling

prices, and though the rewards can be high in some years, the heavy

expenditure incurred in growing the crop naturally flakes producers chary

of undertaking undue risks

3F. In the writing of this section considerable use has been

made of the Annual Reports of the Potato Marketing Board.
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1) Under the terms of the 1955 Government Guarantee the Board was

obliged to accept all potatoes of defined grades (which included sub-

standard) offered to it. As the Government was pledged to pay 95%

of the bill the Board was not inhibited by any fears of insolvency.

The 1956-7 season produced, in the final reckoning9a surplus of

1,075,000 tons and the Board went into action immediately the position

was realised. A letter sent out in August urged producers not to

overload the market and offered advances of £6 per ton on potatoes put

under contract. Methods of disposing of surplus potatoes are somewhat

limited but by dint of exporting, selling back to growers and co-operation

with the Sugar Beet Factories in a drying campaign all but 350,000 tons

were disposed of and on these compensation was paid. The total cost

of the operation was £13 million. The support price was 25s, per ton

less than the last ave-rage price paid by the Ministry, of Food.. Two

points appear to have received less attention than they deserved,

(i) it was estimated that but fa' the market support the price of

potatoes would have dropped to £3 pr £4 per ton. (ii) though the Board's

share of the buying programme was only 5 per cent the final settlement

left it so short of funds that it had no money to pay salaries. Both

of these were to become recurring themes before wry long. Criticism

of the Board ill the first four years centred on such matters as their

choice of riddle size and their attitude to the timing of imports.

2) In December 1957 the Goveamment announced new guarantee arrangements

to come into operation for the 1959 crop. Certain weaknesses in the

previous arrangements had been apparent but the new scheme owed so

little to these that the source of inspiration must be sought elsewhere.

This is to be found in the 1954 White Paper which showed a complete

change of emphasis from previous agricultural' policy and laid stress on

greater efficiency, adequate coublamer choice and a reduction in unit costs.

This Ira S iiparent Ley tAY bo achieved by allowing greater freedom to the

market to determine the volume of production. The actual mechanism
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was to consist of an arrangement whereby in years when the market, price

fell below a Standard Price agreed upon in the Price Review, a global

sum representing the deficiency was to be paid over to the Board. This

innocuous sounding formula had two unfortunate implications for t e
was

producer (i) the individual guarantee which he had so far enjoyedabolished

and a collective guarantee put in its place (ii) the guarantee was

confined to that proportion of the crop sold for human consumption. At

first the terms of the collective guarantee were left extremely vague but

were clarified subsequently -when the Board was ronceded the right to use

any funds obtained, or anticipated, for the purpose of buying ware to keep

it off the market. This mitigated the severity of the new plan but still

left Board and producers alike in a state of unease.

The year in which it was first put to the test, 1959, was an

extraordinary year in many respects. The total acreage was only 1,000

acres up on the previous year and rraincrop potatoes were actually 7,000

acres down. The summer was the d nest on record. Crops of earli es

were consequently light and were cleared only at high prices which

continued until mid August but afterwards declined, particularly when

it became known that the yield was an all time record. Quality was poor,

scab, bruising and second growth being prevalent and since these samples

were obviously depressing the price the Board decided at the end of

October t© enter the market when the price had dropped to about £10

to Ell for Majesties. It was a comparatively modest exercise; the

offer remained open for eleven weeks and in that time 70,000 tons were

purchased and half a million pounds spent. The effect on prices was

not spectacular but the event came to have an importance out of all

proportion to the immediate result for it demonstrated the feasibility

of support buying.

Equally, the next few weeks showed what was likely to happen in

the absence of such a policy. By the 1st January 1960 the money had

run out and the Board had to close its offer. The price continued

to deteriorate in spite of the imposition of a 2 inch riddle and the

market seemed so near complete collapse that the Government decided
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to help by contributing two-thirds of the cost of a buying programme.

This enabled the Board to enter into contracts with growers at Ell per

ton rising by El per .ton each month. A further scheme provided a

premium of £3 per ton for good keeping potatoes kept to the end of the

season. The effect of support buying was reinforced by the imposition

of minimum prices for the first. time. Finally a brief operation in

June cleared all the remaining sto6ks. The whole operation must be

rated highly successful - a surplus of nearly InLf a million tons had

been removed at a total cost of £5 million - the Board bearing one-third

of the cost or £1.8 million. Growers had been perturbed .by the

alarums and excursions round about, the new year but in the end they did
not come out of it too badly. The average price obtained was £13.3;

98.C1.. above the standard price. In fairness it should be pointed

out that in addition to the Board's contribution on their behalf,

growers had. 'further assisted in the soluti.on by keeping 366,000 tons

off the market through the medium of the 2 inch riddle.

3) In a sense the Board had been too successful for by keeping the price

up to £13.3s. it had destroyed its chances of receiting any deficiency,

and as its own accumulated funds had been almost completely extinguished

it could not look forward to acting similarly in another year of surplus.

Hence another scheme had to be quickly thought up for the 1960/61

season. The arrangement arrived at was not intended to' apply to more

than the 1960 crop. The Board and the Government were to confer at

the end of the calendar year and if the state of the market was giving

cause for anxiety, a buying programme was to be embarked upon which

would be financed jointly by the governmont and the Board in the

proportion of two to one - the Board's share to come from deficiency

payments which would be made to accrue by keeping the average price at

an apprbpriate. level. Thus the' scheme was an amalgam of the original

scheme for making the average price up to a standard price and the

buying policy, which had come out of the troubled 1959 season.
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In 1960 the increase in acreage was only 3 per cent but the yield was

high. By the end of September prices had dropped to £4 below the

Standard Price and on this showing a £15 million deficiency payment

would have been called for. The leisurely plan for conttrring at the

end of the year had to be abandoned and the Board was able to begin

buying on 7th October. There was a recession in prices the following

spring, however, and the average for the season came out at only £11.15s.

per ton. This attracted a deficiency payment of ne`arly £4 million

which left the Board with (C2+ million after meeting its obligations

under the buying programme. The sum was placed in reserve and came in

useful for support buying in subsequent years but growers of course received

no immediate benefit and it is perhaps not surprising that they reduced

their acreage by 15 per cent in the following year.

4.) The new Market Support Fund announced in 1961 got away from the idea

of making the Board's contribution to any buying programme dependent on

a deficiency payment. It comprised a five year plan designed to amass

£15 million, the Government putting in £2 for every El of the Board's.

There was to be a deliberate aim to keep the average market price through

the season up to the Standard Price, then £13.5s. per ton. If the average

price was not more than £10.15s. in December. the Board would enter the

market and buy at not less than £11.5s. This it was hoped would give

the firm promise of support buying•that had been lacking since 1959.

The Board's annual contribution of El million presupposed additional

income and this was obtained by putting the growers' .1e-vy up to £3 per

acre. • Unlike the arrangements for 1959 and 1960 the new scheme was not

put to the test until several years had elapsed.

• In 1964 a small increase brought the acreage up to 667,000 acres

and above the desirable limit. This was coupled with a yield of 9.1 tons

per acre, equal to the highest on record. A buying programme for

earlies was carried out for the second year in succession. Prices

recovered and kept up until December. By this time the Board's Special

Reserve was nearly exhausted but' an advance of El million enabled them to
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go into the market without more ado, This Nvas quickly spent, however,

and the Board had to suspend operations on 29th December while the

market was still weak, Prices continued to deteriorate but. further

action on the Board's part was precluded through failure to convince the

government that the average price for the season was likely to drop below

the guarantee price, due to a difference of opinion on the interpretation

of the statistics. Thus, another weakness had been revealed. The

Board's comments, in retrospect, were very mucja to the point, "In theory

it would appear to be a relatively straightforward matter to determine

whether or not producers prices were too low in relation to the guarantee

price (El4 per ton for the 1964 - crop) and whether a heavy surplus existed

in practice it proved to be difficult." Eventually the deadlock was

resolved and the Board with Government assistance was able to start

buying again on 22nd Pebruary. The total cost amounted to £6 million of

which the Board contributed £2.4 million potincie.4. The average market

price over the season was £14.. Is.

5) The latest arrangements attempt to give the stc,wer a firmer guarantee

by mking peovizi on for a schedule of minimum buying prices, r elated to

the guarantee price, to be announced before 1st July each year and with

this goes a promise to _enter the market when the need arises. Both of

these undertaldngs are hedged about with qualifications which are no

doubt necessary to give the Board room for manoeuvre. Curiously, the

explicitness of the scale could cause the Board to be penalised if the

average market price rises above the guarantee prices..

Looking back over the ten years we see that the wheel has come full

circle. The firm undertaking of support buying abolished in 1959 is now

re-instated, and the grower has virtually regained his individual

guarantee, although he must now pay an annual £3 levy towards the

security system. There have been some gains in the process. As a

result of the experiment in 1959 and the rapid succession of improvised

policies that followed, a great deal has been learned about the behaviour

of the market and the machinery, of the Board has been tempered in a way

that merits further examination because it leads to an important

theoretical point.

23.



A good deal of the Board's inpreased strength is due to an increase in.

the number -(if instruments available to it. The naive idea that control

'of the riddle and the concept of basic acreage were sufficient had already

been disproved in pre-war days. Support buying has firmly established

itself butneeds to be accompanied by a variety of measures to ensure

its effectiveness. Vie see the basic acreages being revised frequently

and re-allocated, the census of planting intentions being instituted and

incentives provided to ensure that they are. adhered to, The top riddle,

minimum market prices and the auditing of merchants accounts are other

innovations. This may seem to some like bureaucracy gone mad • but it

is good way of organising a complex system.. Thevariety in a system,

i.e. the number of distinct elements in it, needs to be matched by

variety in the control mechanism. A simple solution to the problem is

quite illusory though the fallacy still persists in the id-ea of replacing

the ,basic acreage by .quantity allocations.

It will be recalled that the analysis in the last section revealed

rather a gloomy picture of technical development even amongst the larger

growers. of potatoes. Any connection between this and the uncertainty

of the market can only be surmised but Allen has made out a convincing

case for thinking that there is a very close relationship between capital

8 investment in such things as machinerr and buildings and the state of

uncertainty existing in t he economic environment of the firm. The

mechanism may be eithcr a restriction on the amount 'of money available or

a disinclination to expose it to risk.

The uniformly high average yield obtained over the past six or seven

years sets a problem. It has been too persistent to be fortuitous and must

be the result of additional inputs of some kind. The effect of uncertainty

on investment is usually held to extend to such items as expenditure on

fertiliser but in the present circumstances it may well be that the latter

type of expenditure is not curtailed. Another possible explanation of the

high yields is that a number of inconspicuous changes on the farm such as

increased mechanical resources, the adoption of cottnete harvesters and

indoor storage, and better seed are cumulatively resulting in better yields

through better timing of operations, higher recovery of the crop, fewer

losses and healthier crops.

This is one of the basic principles of cybernetics, the science

of communication and control.
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Uhere Do We Go From Here?

It remains to take a look at the repercussions of these events on the farm

situation and to consider some likely developments. The most noticeable

effect has been the rapid decline in the numbers of small producers.

To the extent that this is due •to the effect of the market (and other

causes are not excluded), it seems likely that uncertainty is chiefly

to blame because the small grower is not necessarily at an absolute

disadvantage compared with other growers and the crop has undoubtedly

been profitable over a period. The small farmers' problem must have

been made worse as a result of this decline, At the same time it has

been beneficial administratively and is in the long term interests of

industry. The small grower himself will not have any sentimental

attaihment-to the crop and having been by-passed by the march of

mechanisation he is increasingly likely to lay down the burden of hard

physical work without much regret.

The effect of uncertainty on the more viable producer is more

complicated. The greater proportion of fixed costs in his cost

structure and better access to working capital make him less liable to

be knocked out by one, or even a couple, of bad years, Nevertheless,

he is forced to make adjustments which are reflected in the total

acreage. The pre-war pattern seems to be reasserting itself. This

takes the farm of a slow- build-up of confidence reflected in

marginally higher acreages for several years followed by a massive

loss of confidence and greatly reduced acreage. Reductions of 11 and

15 per cent have been recorded during the poriod (the drop anticipated

in 1966 planting is much snaller possibly as a direct result of the

better guarantee). The movement in and out of potaties is of course

partly determined by the price of potatoes relative to that of other

farm commodities. The uncertainty that has prevailed for most of

the period has prevented any upward pressure on acreage. This has been

administratively convenient, and any dangerous falling off in acreage

has been met with a judicious increase in the standard price or an

improvement in the support arrangements.
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It is widely believed, and probably correctly, that as a result of

certain developments in the last few years the. industry is now set on

a different path. •These developmetts are pre-packing and processing.

At first sight it is a little difficult to see why so much should be

read into these changes. but briefly their significance from the grower's

point of view lies in the increased emphasis on "quality", in the fact

that they are usually associated with bulk loading, and in the

implication they carry of a reduction in the number of channels for the

sale of potatoes.

A survey, carried out in 1962 on behalf of the Board showed that

9 22 per cent of housewives were buying Pre-packs regularly. In terms of

weight they were responsible for 14 per cent of all the potatoes bought.

The purchases did not appear to express any great degree of enthusiasm

but an interesting connection was revealed with higher incomes and with

full-time work by housewives which suggests the possibility of an

increased demand in future. Pre-packs are a feature of self-service

stores and as the latter are expected to capture a good deal of the

retail trade an additional reason is provided for expecting an upward

trend. Processing, which in this country usually means crisps,

is said to take about 9 per cent of the sales for human consumption,

roughly the same as the fish friers) requirements. The preferred variety,

Record, has increased. ten fold in acreage in Yorkshire in the last

four years - in the West Riding it is second only to Majestic, though

with only a fraction of the acreage. .

"Quality" in relation. to .ordinary sales has a fairly simple meaning.

:The main desiderata are a size range of 1-8- - 3 inches, freedom from

disease, growth cracks and the more serious forms of damage not

removeable by peeling. Even so, it is not easy to attain but the

difficulties are multiplied in the case of pre-packs and potatoes for

processing, as many growers have discovered for themselves, Washing

or brushing show up every small blemish; processing requires a tight

specification of dry matter and reducing sugars. The latter are

affected by variety, soil and climate, fertilisers, conditions of

storage and by bruising. With s o many imponderables it is impossible
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to specify or guarantee the correct conditions for production and the

practical approach must necessarily- be mainly along the lines of

selecting from what is available and directing each grade into the

appropriate channel. In particular there is a need to find an outlet

for the outgraded but otherwise satisfactory fraction of the crop which

is discarded in pre-packing and may amount to 25 per cent. To do all

this while retaining for the grower a measure of control over receipts

will necessitate some form of collective marketing with the setting up

of centralised grading stations under Board or co-operative control.

Clearly the Board's decision in 1962 to embark on experimental work in

grading and storage has not come a bit too soon,

The vertical integration implied in this suggestion would make

possible several other developments. Something altogether more

elaborate than the present indoor storage may be needed now if technical

requirements are to be met. It would be a natural development,therefore,

if provision were made for storage at the centralised grading stations,

an idea which was indeed mooted at the time when interest in it first

began after the war. There is also the possibility that close liaison

with the grower.) facilitated perhaps by the employment of fieldsmen,

could lead to improved quality. Thirdly, the. conditions would exist

for a scheme of evening out the returns from, one year to another.

Recent development in potato harvesting may prove entirely

complementary, to these changes. There are, for example, American

10 machines that depend upon a two stage principle. A two-row digger

is used to windrow six rows into one and these are gathered up, clods

and all, by a simple elevator harvester capable of up to 15 acres per

day. The sophistication of the method lies in a high-speed auxilliary

unit which is capable of dealing with up to 50 tons per hour when

removing clods and chats, and 6 to 8 tons per hour when, with a double
roller table attached, it is geared down to grade for the market, The

price of the elevator harvester has not been announced but the price

of the grading apparatus canes to round about £1,550. Such a price

would put even the basic set of machin&y outside the reach of all but
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the larger growers, though the elevator harvester. alone if not too

expensive would probably be within the range of our Group III

classification. Really big advances like the combine harvester have a

habit of carrying all before them and this certainly seems, to the writer,

to be the most promising possibility in potato growing for a long while.

If it brings about a cheapening of production the economic implications

will be most important. Those who utilise the elevator harvester would

be able to remain in business as potato growers providing they were able

to call upon the services. of a central grading station for the cleaning

and grading.

The future of the smaller grower, say of less than 20 acres, is

more problematical. The average size of potato enterprise is going up -

in the country as a whole it went up from 7.9 acres to 11.6 acres between

1955 and 1965 - which is still small judged by the latest thinking.

An analysis of the -Yorkshire figures reveals the following pictixe:

TABLE 12
PERCENTAGE OF AGGREGATE ACREAGE FALLING BELCE VARIOUS SIZES

Acres -5 -10 -15 -20 -30 -40 -50 -100 -200

Percentage 7 20 32 42 59 69 77 91 98

'The percentages are cumulative: 7% of farmers grow under

- 5 acres, 32% grow under 15 acres and 91'Y° of farmers grow
under 100 acres. Therefore, for example, 14% of farmers

grow between 50 and 100 acres of potatoes.

TABLE 13
PERCENTAGE CHANGE IN THE NUMBERS OF REGISTERED PROMCERS

YCE,KSHIRE IN VARIOUS SIZE GROUPS 3f3E

1956-65

minus

plus

0 - 5 5-10 1 0 - 20  2 0 - 30 30 - 40 40-60 60-f-

36 15 15

22 373

HH Tables 12 and 15 are private communications from the

Potato Marketing Board who are thanked for this and

other information.
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There is thus a big acreage falling outside the scope of such 
new

harvesting machinery. Owing to rotational considerations the

ability of the bigger growers to take up additional acreage
, if

and when it is given up, is not unlimited, but one imagine
s that

scope for further expansion still exists. A substantial reduction

in potato acreage will in any case be necessary as yield
s increase

and consumers make the expected partial switch to other fo
ods.

On the other hand the smaller growers would be unwise to 
give up

their share in such an important crop without a struggle
.

At present, farmers growing under 10 acres of potatoes can c
ompete

with their larger neighbours. It is hoped that, in the future,

ways may be found to accommodate these growers to the 
mechanical

and capital problems presented by advances in harvesting me
thods.
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.4

STATISTICAL SITPPLETIT

I. Sampling errors have been calculated for a number of the average

figures in Tables 2 to 5, with the following results. H

Per acre I, II.

total yields

total returns

total costs

variable costs

fixed costs

gross margin

net margin

(tons) 0.3 0.5 0.4

(g's ) 8.8 9.4 5.8

" ) 9.7 5.5 2.7

( " ) 3.8 3.7 1,9

( " ) 11.0 3.8 2.2

) 8.0 8.0 4.7

( " 17.8 8.1 _6.9

IV. _21ILgroups

0,2 0.3

3.8 6,1

2.5 5.0

2.2 2.6

2,0 5.1

4.4 542

3.8 8.7

The sampling errors enable probable limits of error to be assigned to

the averages. For example, the chances are 20 to 1 that the true

average of the population will lie within plus or minus two times the

sampling error of the averages given in the tables.

The above sampling errors can usefully be represented as a percentage

of the figure to which they relate.

total yield

total returns

total costs

variable costs

,fixed costs

gross margin

net margin

2.6

7.9

8.5

7.8

17.1

12.8

I.  11. III. IV.

5.2 3.9 1.5 3.0

6.9 4,4 2.8 4.6

5.1 2,7 2.4 • 4.8

7.0 3.3 3.7 4.5

7.4 5.2 5.3 12.0

9.8 6.3 5.9 6.8

- 29.4 1 .2 10.8 25.3

Acknowledgements are due to Mr.R.J.McGuire and

Miss LI.J.Goodman of the Department of Psychiatry

for the loan of the standard computor program used

in making these calculations.
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2. The sampling errors of the percentages in the section on

innovations depend on the proportion of the sample showing the

particular feature. Hence it is possible to provide in a simple

form an approximate guide to the sampling error of any percentage

that may arise, as has been done in the following table.

SAMPLING ERROR OF ACTUAL PERCENTAGE

proportion I. II. IV. all , au s

percentages

10:90 10.5 7.4 5.9 6.1 6.5

20:80 14.0 9.9 7.9 8,1 8.7

30:70 16,0 11.3 9.0 9.3 9,7

40:60 17.0 12.1 9,6 9,9 10,6

5..9150_ _ 17.0 12.4  9.8 . 11,7 ,....___11.2

It should be noted that while quite a small sample serves to verify

that the proportion with a given attribute is small, the accurate

determination of the .actual number requires a relatively large sample. H

H Yates, F. Sampling Methods for Censuses and Surveys,
London, 1965.

3. The analysis of innovations referred to in (2) above is an

application of elementary set theory. The relevant theorem is the

one which states that if B is the set of all the subsets of a set

X of order n, then B is of order 211.
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