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The use of computers 
in U.K. agriculture 

I 

This aim of this is to indi- 
cate the wide  scope and 

of the applications to 
put  in  the 

Then in to 
a detailed pic- 

of developments 
field, two 

techniques used to analyse 
tain and 

is a in 
applications at the 

nomic  level of business,  while 
the the building of 
computable  models at  the 
mic level of the 

is  possible to distinguish two 

used  in They 
to 

quantities of data example, 
offi- 

A. M. M. McFARQUAR 
EVANS 
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University of Cambridge 

cial they used  mainly  as 
in what can  be loosely 

analysis. An 
example  of of 

application  is the of 
tion 

out by the Economics 
of the of 

The  data is used to assess annual  chan- 
ges in of subsidised 

the effect of 
on changes in- 
comes, and is to 
types of and 

individual 
livestock also  made. 
The 

to analyse quantities of  data 

while and  Livestock  Commis- 
sion collects and ex- 

data  on animal 
the economic  side, de- 
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tailed statistics of sales  and 
all the 

sed, the 
ket and 

As basic tools of 
employed in many studies essentially 

the allocation of 
ces These  in- 

institutions 

cial feedstuff compiling least 
cost 

application is statistical analysis, 
including  both the of 

data 
as the use of in 

economics  which  has  deve- 
in 

expanding field of 
to si- 

mulate the complex at 
in the 

the 
at this type of 

such plant/animal in the 
A is 

the study of in 
which  computable  models used to 
simulate the of gene  pools of 
plant and  animal  populations. 

TWO OF 

1. 

The examples of using  com- 
to aid decision-making in  the in- 

dividual business  came  with the in- 
of 

thods planning. A ap- 
plication was  given  by 
Smith  1959  (1)  who  examined the maxi- 
misation of income on  an East  An- 

The indebted to J. S .  Nix 
Wye College, of London, 

his Annotated on 
to heavily this section on 

ning and Techniques, J. of 
Assoc. 1 (7), 1969. 

glian given 
(2) and  Simp- 

son 1960  (3)  followed  with  examples of 
using to optimise 

income  with 

ling 1960 (4) 

in 
1961 (5) followed  up  with an 

example of 
to  an with special em- 
phasis on and la- 

examples  of 
applications in given  by 

1963 (6) 
who  used 
to examine the  effect of 
and by  Lloyd and 1965 (7) 
who  applied to 

in a of 
possible situations. 

One  of the best examinations 
using in 
individual planning.  which  summa- 

some of the difficulties involved in 
the use of plan- 

l960 (8) and shows 
not only a tool but is 

of value solving busi- 

This  was  closely  followed  by a num- 
of both theo- 

in  the application of 
to planning  as  well  as 

the difficulties of 
1961 

(9)  showed  how 
could be used to deal  with the 
of and flexibility in  the sea- 
sonal inputs associated with  dif- 

activities business. 
in these input coefficients 

shown to have a effect on  the 
total which can  be 
given availability of This 

also discusses the of 
ganising data wides- 

use of 
planning and gives  some estimates 

of the time and 
be in to set up  such a 
national of plan- 

ning. in in the 
in the U.S.) little 

to have  been made in applying  on a wide 
scale the 

pla- 
ning. is difficult to get an accu- 

assessment of the of 
which actually planned  using a com- 

and it is easy to gain the 
sion that 

few  cases of 
individual plan- 
ning  can be cited in any 

The difficulty of a 
economic  enough to be  used plan- 
ning individual on  an extensive 
scale has led to  the development of 
techniques 

a of possible 
situations ; 
Weston  1963  (10) and 

1963  (11). was  intended that optimal 
income  plans  should be so 

that in a situation 
could be  made  to  a handbook of 
ce  combinations to find  the optimal  plan 

combination of 
to that individual case. was also ho- 
ped that knowledge of how the optimal 

a useful  back- 
an intuitive guide indi- 

vidual in the field 
without the immediate  help of a compu- 

sociated with this exam- 
ple, by the time  plans  can be published 

a of situations in 
a given and  input-output 

affected  by  technological 
change may have  changed quite consi- 

and enough to affect 
of the optimal plan. At the 

same time if a of optimal  plans 
a of 

combinations, input 
ces, and physical  input-output 
tionship, the of possibilities  be- 

and yet it may still be 
difficult to  find  a model  with a specific 
combination of 
to  the individual situation. The 
guments against this kind of planning  on 
the basis of models and 
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(9). A detailed 
example of the use of 
ming is  given  by  Simpson 1964 (12) in  a 

which the use of the 
technique on five in 

a full discussion of the 

applications of in plan- 
ning in the Camm 
1960 1965 (14)  which 
outlines the advantages of using  compu- 

planning. Nix 1967 (15) 
also discusses the advantages and disad- 
vantages of planning. 

of a 
by 

Evans 1957 (16)  who  published  one of 
examples of 

how  optimal  plans 
a change in total in- 

put, 1966 (17) put em- 
phasis on showing  how 
ming  could be used to sub- 
optimal  plans  which  might be inte- 

than the optimum of 

ples of 
the opti- 

mal solution changes  with the continuous 
input  in  one The solution 
usually takes of 
showing the 
which the optimal plan constant, 

map the 
the limits within  which the opti- 

mal  plan changes given 
(18)  used 

to show  how 
situations 

in East Anglia  behaved  in face of conti- 
nuous  change in inputs. 
No to 
duced so the 
of a solution in face 
of of on one axis  and a 

on to : 

of the use of 
dynamic in  the 

(19) 
to the 

optimisation of the of an 

intensive unit and Cocks 
1965 (20)  used a multi-stage 

to  plan  the optimal  expansion 
of business taking  into account 
aspects of the 
del and the attitudes of 
consumption : of 
the few  discussions of the use of dynamic 

in the - 
1957 (21) is  given  by (22) 
who discusses the kind of 

that  can  be solved  using  dyna- 

ly and 
gives  examples of dynamic 

to in- 
and 

discusses a cul- 
ling livestock. explains  some of the 
difficulties of 
ming in and emphasises that 
data 

and Low 
1965 (23) to 
solve in 
duction  involving the 
tion of housing and length of laying sea- 
son, taking  account of planning 

of egg 
blems, etc. The scope use 
of decision 
making in egg is  discussed. 

No to be  published 
the application of 

to 
in  the aspects of 

and mixed 

BS 1957 and (24). 
sto- 

chastic has  been  applied to  a 
few in  the the 

applications being  based on 
on selec- 

tion 1952 (25). 
in 1961 (26) how 
ming  could be used to assess the 
ce, associated 
with the objective function of the 

individual 
as  income to 

its  optimum.  Using an 
situation in  East Anglia as an exam- 
ple  it is  shown that when is taken 
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into account a 
may be to the optimum iz- 
come  obtainable 

when 
all constant. An 
example of the application of 

in 
is is 

given  by Camm 1962 
the application of the technique on  a 

The use of deci- 
sion the 

of 
model is 
(28) who  shows  how the of games 
can  be used to  take account of 
tainty. The in 

(29). Although it 
does in the context, a 
classic the applica- 
tion of in eco- 
nomics entitled << and 

1962 (30) and should 
by  thos 

applications of at  a 
level planning. 

Simulation  techniques  involving the 
use of management 

in the 
by in 1967 (31), who  discusses 
the disadvantages of the technique and 
possible uses, and includes a use- 
ful list of and 

in 1968 (32) the 
advantages of simulation in plan- 
ning  with special emphasis on 

method  and 
of the use of this method  is  given  by 
Thompson  1967 (33) ; and 

the use 
of simulation combination of 

using a 
in Sussex as an example. The 
of  simulation  plans 

and  it is con- 
cluded that  the technique  has a 
deal of potential as a " 

tool ". A 
in 1968 (35) 

of the disadvantages of 
ing planning and discussed the 
use  of  simulation  involving 
methods,  again  with a example 

of a and 
1968  (36)  advocates the use of simula- 
tion planning and  the 
of detailed planning data simple 
models instead of 
plex  models to deal  with the existing 

simple  planning data which  exists 
in the (37) gives a 

of planning  methods 
plus a of 
method,  again  mentioning the advantages 

but suggesting that  the compu- 
of this 

type of model  may limit its use indi- 
vidual planning in 
An example of the use of 
method in planning is  given 

example on  a by 
Thompson and in 1969 (39) 
who  seem to is  scope 
the application of 
techniques in planning. 

2. at  the national 
level. 

in eco- 
the of 
opposite end of 

the scale to that of business, and 
has  examined at  the 
gate  level.  Though the tech- 
niques of have been 
applied planning 
also be employed at  the level 
example, to spatial 

livestock 
little 

in  the the 
most  widely  used  techniques analys- 

statis- 
tical methods of 
stochastic models. has been 

the of sup- 
ply and demand 
and  food tech- 

of them, all cal- 
culations 
finement of some of the data  used in such 

a list of to 
ming studies at  the national level in the Uni- 
ted  States, see and 
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studies  is the objective of 
initiated at 

the detailed 
the National  Food 

is and classified easy 
access. 

has  also been focussed 
ly of 

in supply and  demand analysis 
into systems of equations 
which constitute models of the whole 

The main object- 
ives of to 
ject levels of con- 
sumption (and 
as  well). These conditi- 
onal  upon assumptions 
ing exogenous to  the 
such as official economic  policy, 
tional and  population  and 

Two examples  will the diffe- 
to 

the 
method 1969 (411, was to 
endent of de- 

supply 
39 commodities. The 

adjustments needed to supply and 
culated and in  a of 
changes. changes 
senting assumptions about offi- 

fed into the model 
and  the  end was a final of 
changes in supply and 
tent with changes in demand. 
The of the  model is  complex 

out  on the 

only be  done by  compu- 

(42) tackling essentially 
lem by a physical in- 

39 
most of which 

This shows the inputs to 
duce unit output of and 
allows the these 
inputs to be calculated any  given 
level of and expen- 

elasticities estimated simulta- 
neously 27 1 non- 

data. 

Then, given  assumptions 
pulation and  income and 

of 
obtained. A 

of supply 
ion dependent  on assumed 

policy, and  a 
of the 
level of some  cases 
independent estimates of 
made. The emphasis is on 
ease of computability  and 

to quantitative methods. 

THE  FUTURE OUTLOOK 

the the of maintain- 
incomes in  the face of 

to limit the cost of 
and allow of food will 

seems attention 
will  be  given to studying  the 

of all of the sec- 
at the national level,  involving the 

of computable models  in 
many cases. 

the of it 
is difficult to pinpoint which  will  be the 

points application, 
though  simulation modelling of ecologi- 
cal systems sophisticated 
casting of incomes and subsidy  pay- 
ments  seem  likely candidates. 

(C. S.) and (V. E.) .- 
Allocation an Anglian 
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(2) (G. - A72 Application of 
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