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Abstract 
Economic conditions in the inter-war period made field drainage uneconomic to the farmer and, in 
consequence, there was no social return on arterial investment designed to facilitate it. Despite this, the 
Ministry of Agriculture carried through a substantial programme of arterial drainage. To achieve this it 
was necessary to reform the archaic and chaotic system of  drainage administration and to overcome 
opposition from the farming community to paying for its programme. Administrative reform was consoli- 
dated in the Land Drainage Act of  I93o. Opposition was overcome in three ways: by promoting land 
drainage for other purposes such as the relief of unemployment and thus tapping other sources of funding; 
by widening the definition of beneficiary so as to broaden the fiscal base; and, via loans and grants to 
drainage authorities, by shifting the burden from rates to general taxation. The programme was comple- 
mented by propaganda to promote field drainage. The motivation for the programme appears to have 
been technical, stemming from the recognition that land drainage would increase agricultural output. 
This foregone output was presented as a loss to the nation despite the fact that it was not economic to 
produce it. Parallels are drawn with the post-Second World War Ministry view that the economic 
incentives facing the farmer should be manipulated so as to achieve production that was technically possible. 

T 
HE middle years of the nineteenth 
century were a period of great 
activity in agricultural drainage. 

Between 1847 and 1899 Phillips estimated 
that £5.5m of public money was lent to 
landowners in England for the underdrain- 
ing of agricultural land. ~ This public money 
was supplemented by private. On the great 
estates public loans provided about 20 per 
cent of the total capital suggesting total 
expenditure for England over the period of 
£27.5m in the draining of 4.6 million acres 
of agricultural land. 3 The expenditure 
peaked in the I85OS and declined rapidly 
thereafter. With the onset of agricultural 
depression land drainage expenditure 
dwindled to almost nothing. According to 
MacGregor's analysis 4 expenditure on 
drainage was only £53 I,OOO in the decade 

' I am grateful to my colleague Katrina Honeyman for her helpful 
comments on this paper. Responsibility for what remains rests of 
course with me. 

:A D M Phillips The Underdraining of Farmland in England during the 
Nineteenth Century, I989, chapter 3. 

~Ibid, p IaO. 
4 Unpublished figures by J J MacGregor quoted in C S Orwin and 

E H Whetham, History of British Agriodture 2846-29x4, 2nd ed, 
Newton Abbott, I971, p I96; see also Phillips, Underdraining, 
pp I22-6. 

Ag Hist Rev, 46, I, pp 64-80 

1883-92 and totalled only £90,000 in the 
next two decades, despite additional legis- 
lation encouraging drainage, s The reasons 
for this decline were principally that, at 
lower agricultural prices, land drainage was 
unprofitable. Landlords could not recoup 
their expenditure in higher rents and 
on most of the hea W arable land the expense of 
cereal production was unprofitable and much land 
was laid down or permitted to tumble down to 
grass, Land too wet for arable might do well enough 
for pasture. 6 

By the onset of the First World War it is 
clear that drainage had deteriorated con- 
siderably from its position thirty years pre- 
viously. Nor, apart from the war and its 
immediate aftermath, were agricultural 
conditions such as to see any improvement 
from initiatives by landlords or their ten- 
ants. Throughout the I92OS and I93OS 
agricultural land drainage was simply 
unprofitable. Adkins' judgement is again 
worth quoting. 7 

Thus agricultural tenants were encouraged to drain their land at 
the expense of their landlords by the Agricultural Holdings Act t883. 

6B W Adkins Land Drainage in Britain, I933, pp 228-9. 
7 lbid, p 229. 
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Since the War the improvement of agricultural land 
by land drainage or otherwise has become a difficult 
problem; the cost of labour has increased, probably 
it has doubled in most cases, the cost of materials 
has also doubled. Times have become very bad for 
agriculturists and agricultural land is almost a drug 
on the market. Agricultural land drainage on the 
old lines has become practically a dead letter for 
the cost of draining an acre by those methods is in 
many cases more than the value of the freehold of 
the land. The skilled drainers have died out and 
draining by unskilled labour is a slow and expens- 
ive process. 

Technical progress had not rendered the 
traditional methods obsolete. Thus 
Adkins again: 

Mole drainage has been much talked of recently 
and the coming of the tractor and other appliances 
has made cheap work possible. A considerable 
amount of mole draining has been done where the 
soil and circumstances were suitable but this method 
of draining land has its limitations and it can be 
regarded only as a poor substitute for pipe drainage, s 

Agricultural land drainage embraces two 
inter-related processes: field drainage, the 
drainage of  individual fields with the objec- 
tive of lowering the water table and 
improving the growth conditions for the 
crops grown; and arterial drainage, 
improvements in the capacity of  the river 
system to shift water from the land. Arterial 
improvements facilitate field drainage by 
providing the system capacity to accommo- 
date field drainage and, by reducing the 
incidence of  flooding, increasing the econ- 
omic returns on it. Arterial drainage is a 
collective benefit to the owners and occu- 
piers of  the affected lands and as such, from 
the time of  Henry VIII at least, there has 
been statutory provision for collecting its 
cost from the benefiting landowners or 
occupiers. But the benefit from arterial 
drainage and hence the incentive to con- 
tribute to its cost depends on its relationship 
with field drainage. If economic conditions 
mean that the investment in field drainage 
yields insufficient return to the farmer such 
that he will not invest in it, then arterial 

Ibid. 
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drainage - providing the conditions for 
field drainage - has itself no economic 
return. 

This statement is of course an oversimpl- 
ification. Improvements to the arterial 
system reduce flood frequency and hence 
reduce flood damage. But with livestock 
systems this damage is typically small and 
areas prone to frequent flooding are per- 
ceived con'ectly by farmers as unsuitable 
for arable. Some improvements to the 
arterial system yield automatic benefits by 
lowering the water table without  the inter- 
cession of  field drains and by permitting an 
extension of  the grazing season. But even 
with the prices prevailing in the I97os 
automatic benefits from arterial schemes 
were very small and insufficient to cover 
the costs of the works. 9 

The land drainage expenditure of the 
mid-nineteenth century involved both 
field and arterial drainage with the driving 
force lying in the profits to be derived 
from field drainage. In the inter-war period 
economic conditions were not favourable 
to field drainage and little was carried out. 
Indeed the evidence points to substantial 
disinvestment through the failure to main- 
tain the system. The area of  tillage in 
England and Wales fell by over 3 million 
acres between the end of  the First World 
War and I932 and showed no serious signs 
of  recovery until I94O. This loss was not a 
switch to grass leys since the area under 
grass less than seven years old remained 
almost constant. Rather  it reflected the 
abandonment of  land maintenance. The 
area classified as Rough Grazing in Sole 
Right, land in poor state receiving effec- 
tively no maintenance, increased over the 
period by 6oo,ooo acres; the rest comprised 
ageing permanent grass with some, pre- 
sumably declining, agricultural value. ~° 

9j K Bowers, 'Cost benefit analysis ofwedand drainage', Enviromnent 
and Planning A, I5, I983, pp 2z7-35. 

'°Data from Ministry of Agriculture, Fisheries and Food, A Cemury 
of Agricultural Statistics. Great Britait, .r866-r966, I968. 
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Agricultural observers noted and deplored 
the state of the land. Thus: 
The deplorable state of a large acreage of farming 
Britain today is enough to make one weep - land 
under-stocked, weeds flourishing, fences and hedges 
in dis-repair, ditches and drains neglected, and 
everywhere a woeful lack of fertility, production 
and employment." 

Despite the lack of activity on the farm 
which alone would have given a return on 
it, the Ministry of Agriculture nonetheless 
was able to sustain a considerable volume 
of investment in arterial drainage. This 
paper shows how it was achieved and why. 
The drive for the programme was techni- 
cal. Higher crop yields and livestock out- 
puts were available if the land was drained 
and indeed substantial investment in both 
arterial and field drainage was necessary if 
technological possibilities were to be real- 
ized. The economic factors that were 
inhibiting this investment were seen as 
obstacles to be overcome rather than as 
signals that the market didn't want the 
produce. 

To achieve its programme the Ministry 
overturned the traditional views on financ- 
ing land drainage and established it instead 
as a public responsibility financed ulti- 
mately by the urban taxpayer. Its successes 
with arterial drainage were not matched at 
the level of the farm despite an extended 
campaign. 

Agricultural policy directed at realizing 
the technical possibilities of agricultural 
production regardless of the economic cir- 
cumstances characterizes the period follow- 
ing the Second World War ~ and suggests 
a continuity of policy objectives. The 
difference between the periods is that in 
the inter-war period the Ministry could 
not manipulate prices to realize its vision 
and therefore could not ultimately deliver 
the output that was technically possible. In 
the I95OS this constraint had gone. This 

" A  G Street, Fanning England, 1937. 
'~J Bowers, 'British agricultural policy since the Second World War, 

AHR, 33, I983, pp 6o-67. 

H I S T O R Y  R E V I E W  

picture of a continuity of agricultural policy 
conflicts with the views of Whetham ~3 of 
passive laissez-faire in the inter-war period 
modified slowly in consequence of the 
results of the I93OS depression. That view 
derived from a concentration on the effects 
of policy on farmers' prosperity rather than 
what the Ministry was up to. 

I 
There are no available direct data on arterial 
land drainage investment in the inter-war 
period and work was carried out by a large 
number of drainage bodies. The work was 
however partially funded with a variety of 
loans and grants from the Ministry of 
Agriculture and data on these allow esti- 
mates to be made of the work done. The 
details of these estimates are presented in 
Table I and the resulting series are in 
Table 2. The expenditure can be inter- 
preted as gross domestic fixed capital for- 
mation at, in the terms of Feinstein, '4 
original cost. While depreciation cannot 
be estimated much of this drainage work 
in the major wetland areas such as the 
Ouse catchment was new. Figure I graphs 
the results in both current and constant 
(I93O) prices. Constant prices reduce the 
estimates of expenditure in the early I92OS 
but otherwise scarcely affect the results. 
The peaks in I926 and I93O result from 
the pattern of legislation that facilitated 
funding. From I935 expenditure was on a 
sharply rising trend. Uncertainty attaches 
to the exact timing of the expenditure that 
was financed; loans and grants were typi- 
cally provided in advance of the work; and 
the expenditure was probably smoother 
than is shown. Over the period 1919-194o 
£8.5 m investment at I93O prices is ident- 
ified. The scale of the works may be gauged 
by comparing them with Feinstein's esti- 

UEdith H Whetham The Agrarian History of England and Wales. 
Volume VIII, i9~4-39, I978. 

'4 C H Feinstein Domestic Capital Formation in tl,e United Kingdom 
xgao-I938, t965. 
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TABLE 2 

Es t imated  expendi ture  on  arterial land 
drainage and sea defence schemes,  I919-194o 

Year 

THE AGRICULTURAL HISTORY REVIEW 

~'ooo at f f  ooo at Percentage 
current I930 government 
prices prices' funds 

I919 51o: 373 IOO 
I92O 259 255 zoo 
2922 333 228 zoo 
I922 334 294 I O 0  

2923 2773 26I 95 
I924 2813 262 8I 
2925 1543 244 66 
I926 4864 462 35 
I927 2294 218 35 
1928 2724 263 35 
2929 3294 322 35 
193o 46446 464 34 
I93I 7254,5 732 34 
I932 20846 22I 35 
~933 I774 I91 35 
I934 I944 2IO 35 
I935 1704 182 35 
z936 3 °06 3 I1 40 
1937 5oo 6 487 4 ° 
1938 7606 7o2 40 
I939 9466 923 4 ° 
I940 I2636 II50 40 

' Other construction work; table 63 in C H Feinstein Statistical 
Tables of National Income, Expenditure and Output of the UK, 
1855-x965, I972. 
Includes an estimated £3ooK for the value of prisoner-of-war 
labour. 

3 Includes non-grant-aided expenditure by the Ouse D B and 
Middle Level D C. 
Average grant rate of 35 per cent assumed. 

5 33½ per cent grant on Unemployment Relief Schemes. 
40 per cent average brant rate assumed. 

mates of gross fixed capital formation in 
agriculture (Table3). Arterial drainage 
investment was over 7 per cent of gross 
domestic capital formation in agriculture 
r92o-I938 and amounted to I3 per cent 
in the depth of the depression in the 
early I93os. 

1400  - 

1200  - 

1000  - 

BOO 

II 
The problem faced by the Ministry of 
Agriculture in upgrading the arterial drain- 
age system of the country was two-fold. 
First the system of land drainage adminis- 
tration was complex, archaic and chaotic. 

6 0 0  

400 

2 0 0  

£K current prices / 

I ............. pr=ces I 

/ 

I i i i J I i J i * i ~ i i i I J i i i J 

Year  

FIGURE I 

Expenditure on land drainage. 

Conflicting responsibilities, lack of effective 
powers and limited ability to raise revenue 
was perceived as an obstacle to improve- 
ment. Second, because of the lack of per- 
ceived benefits by those on whom the 
costs would fall it faced considerable resist- 
ance among the agricultural community to 
any expenditure on land drainage. We 
discuss these in turn. 

III 
At the end of the First World War there 
remained a bewildering number of bodies 
with arterial drainage powers and responsi- 
bilities. Some attempt at reform had been 
made under the Land Drainage Act I86I. 
This had created two kinds of areas and 
authorities: drainage areas under com- 
missions of sewers and drainage districts 
under elective drainage boards. The £ormer 
were crown appointees on recommen- 
dation of the Inclosure Commissioners, the 
latter were constituted by parliamentary 
order on petition of the owners of at least 
a tenth of the affected land. The act's 
intention was that these new bodies would 
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TABLE 3 
Gross domes t i c  f ixed capi tal  f o r m a t i o n  in  arterial  l and  d r a inage  a nd  ag r i cu l tu re  

69 

Period GDFCF/pa GDFCF/pa Drainage as a 
Agriculture 1 Arterial Drainage percentage of 

(~m 193o prices) (~,m 193o prices) agriculture 

I920-24 5.7 0.2 4.2 
I925-29 3.2 0.3 8.8 
I930-34 2.8 0.4 I3.O 
I935--38 5.2 0.4 8.I 
z92o-3 8 (Total) 81.6 6.I 7.4 

1 C H Feinstein, Statistical Tables of National hlcome, Expenditure and Output of the UK, 1855-1965, r972, table 5.Io. 

replace existing ones but progress required 
the consent of the bodies to be discon- 
tinued which clearly proved difficult to 
obtain. Without such consent the powers 
of both types of bodies to carry out works 
was severely limited. Furthermore the con- 
firmation of the order setting up a drainage 
district required the consent of owners of 
two-thirds of the land. By I918 there were 
51 comnfissions of sewers and 49 elective 
drainage boards under the I861 Act but 
there remained 219 other drainage bodies 
under various previous special acts. '5 An 
Act of I918 was intended to facilitate the 
formation of drainage districts by altering 
the conditions of consent. The provisional 
order setting up the drainage board would 
be confirmed unless within a prescribed 
period owners of one-third of the land 
objected. This had some effect. In I927 
the elective drainage boards had increased 
to 114 with 49 commissions of sewers but 
the number of other drainage bodies had 
fallen only slightly to  I 9 8 .  x6 In the Great 
Ouse catchment alone there were 81 separ- 
ate drainage bodies. 

The solution of the Royal Commission 
on Land Drainage set up in March i927 
with the terms of reference 'to inquire into 
the present law relating to Land Drainage 
in England and Wales and its administration 
to consider and report whether any amend- 
ment is needed to secure an efficient system 
of arterial drainage ... ' and reporting nine 

'~Adkins, Land Drainage, p I94. 
'~ Cmd 2993, Royal Comntission on Land Drainage, r927, para 7. 

months later was the creation of a central 
drainage authority for each major river 
catchment area with sole authority for the 
main channel of the river and with super- 
visory powers over elected internal drain- 
age authorities where these were required, 
who would be responsible for subsidiary 
drainage channels. 'Commissions of sewers 
and obsolete or moribund Drainage 
Authorities should be abolished'. '7 This 
refoml should be implemented by a con- 
solidating Land Drainage Act and all pre- 
vious legislation should be abolished or so 
amended as to conform with the objectives 
of that act. Overall control of the new 
catchment boards would be vested with 
the Minister of Agriculture and Fisheries 
and the catchment areas should be listed as 
a schedule to the act. The commission 
supplied a suggested list of 89 catchment 
areas together with their areas of adminis- 
trations and suggestions for priorities in 
creating catchment boards. 

These recommendations were carried 
through in the Land Drainage Act 193o 
and some 46 catchment boards, constitut- 
ing, with some consolidation, the royal 
commission's priority areas, were created. 
Where catchment boards did not exist the 
act, as recommended by the royal com- 
mission, vested drainage powers with 
county councils. 

This system, which survived until further 
consolidation under the 1972 Water Act, 

'VIbid, para I43. 
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provided the conditions for comprehensive 
catchment drainage plans and it was the 
implementation of these which gave the 
rising volume of arterial drainage invest- 
ment in the I93OS (Table I). Some illus- 
trations of the work are in order. 

The Ouse Drainage Board constituted 
by ministerial order in 192o and confirmed 
after opposition in both Houses of 
Parliament was de facto a catchment board. 
A commission appointed by the Minister 
of Agriculture 's recommended works tot- 
ailing £2.5m for the main river and its 
ouffaU plus £`216,00o for the South Level 
Drainage Internal Drainage District. Much 
of this work was carried through over the 
following decade and in addition substantial 
works by the Middle Level Drainage and 
Navigation Commissioners totalling 
£65o,ooo were completed by I934  .~9 

The Kent Rivers Catchment Board was 
created by ministerial order in I937 and 
involved the amalgamation of four out of 
five of the Kent catchment boards created 
under the I93O Act. It inherited a three- 
phase plan for the Medway Catchment 
totalling £900,00o on which work had 
started in I934. By 1938 phases I and 
2 totalling £,450,000 had been largely 
completed. ~° 

The Rother and Jury's Gut Catchment 
Board was faced with a substantial pro- 
gramme of sea defence works at and around 
Rye Harbour where works carried out in 
1924 had been unsuccessful. Work com- 
menced in I934 and £,I8O,OOO had been 
spent by I938 with further smaller works 
still to be done. In addition land drainage 

's Cmd 2572, Report to the Mit,ister of Agrffulture and Fisheries of the 
Commission, appointed by hbn in connection with the Ouse Drainage 
District, r926. 

'gA T A Dobson, 'State-aided land drainage works in the Middle 
Level District of the Great Ouse Catchment Basin', Journal of the 
Ministry ofAgriadture (JMA), 36, I929, pp62o-3; Anon, 'Land 
drainage works in the Middle Level District of the Great Ouse 
Catchment Basin', JMA, 38, I93 r, pp 893-4; Anon, 'New sluice 
and pumping station at St Germans',jMA, 41, I934, pp 729-32. 

~°Anon, 'Land drainage: an account of works of improvement in 
the Medway Area of the Kent l~ivers Catchment Board', JMA, 
45, I938, pp I32-9. 
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works totalling £164,ooo had begun in 
1935. 2~ 

IV 
If the administrative structure was an 
impediment to the development of arterial 
drainage in the inter-war period, the agri- 
cultural depression was a greater one since 
it led to consumer resistance to expendi- 
ture. The basic principle of finance for land 
drainage, and a hallowed one, was that 
the cost of works should be borne by 
the owners of the land which benefited. 
Since the owners saw little or no benefit 
from arterial drainage they resisted the 
expenditure. 

The best documented example of rate- 
payers resistance is found in the saga of the 
Great Ouse Catchment. Under powers 
conferred by the Land Drainage Act I918 
the Board of Agriculture made a draft order 
for a single catchment drainage board in 
I919. The board's responsibility involved 
I4O miles of main river and 480,000 acres 
of rateable land in ten counties, 'nearly a 
quarter of which has hitherto made no 
contribution to the cost of keeping the 
main channel and its banks in order! '~-2 
Objection was made to the order and a 
public inquiry called. This by no means 
silenced the opposition and the Ministry 
was forced to clarify its motives: 
Certain statements recently published in the press 
disclose considerable misunderstandings with regard 
to the object and effect of the Order ... 

It has been alleged that if the Order becomes 
effective the Ouse Drainage Board will embark 
forthwith on a scheme for putting the river into 
order at a cost of not less than £3,ooo,ooo. Such a 
statement is, of course, entirely misleading and 
incorrect. In the first place, the highest estimate yet 
put forward was not £3,ooo.ooo but £2,ooo,ooo. 
In the second place, even assuming that such a 
figure represented the probable cost of putting the 
rivers into order, it is obvious that the work would 

~'Anon, 'Land drainage improvement works carried out by the 
ll~other and Jury's Gut Catchment Board', JMA, 45, T938, 
pp 1 I47-54. 

~.]MA, 26, I919, pp 729-3I. 



I N T E R - W A R  L A N D  D R A I N A G E  

necessarily be extended over a great number of 
years, and that nothing approaching such a sum 
would ever be raised at once. The Ouse Drainage 
Board will be a body elected by the ratepayers of 
the district, and it is inconceivable that a body of 
that nature would embark upon any such fantastic 
career of extravagance as is suggested by the persons 
who have made the statements referred to above. 

Calculations have been published in letters to the 
Press, of the amount of the rate per acre which 
may be expected to be imposed on agricultural land 
in the upper valley of the Ouse by the Ouse 
Drainage Board. Those calculations were not only 
made on the false assumptions that the Drainage 
Board will raise a sum of £3,000,000 by a single 
loan, but they appear to have been based on the 
original draft of the Ouse Drainage Order. The 
rating schedule contained in that draft was revised 
drastically in favour of the upper parts of the valley 
before the Order was sealed. "3 

The  provisional order was conf i rmed 
after debates in both Houses o f  Parliament. 
In announcing this, the first positive result 
o f  the I918 Act, the Ministry again felt the 
need to defend itself: 

It is sometimes thought that in endeavouring to 
establish a drainage board the Ministry is conspiring 
to force the carrying out of one or other elaborate 
engineering scheme and that on the establishment 
of such a board the district will suddenly be bur- 
dened with intolerable expense. It must be stated 
with greatest emphasis that this is not the case. 24 

The  protesters were  right in their belief  
that the Ministry was convinced o f  a need 
for a comprehensive scheme even if it had 
no co lmni tment  to any particular one. The  
denials in any case had little effect. The  
Ouse Drainage Board found itself simply 
unable to collect its rates and in I925 the 
Ministry was forced to suspend the rating 
o f  the upland areas o f  the Ouse Drainage 
District and to set up a commission to 
investigate the problem of  Ouse drainage 
and its finance. "-5 

The  problem of  the Ouse ca tchment  
was by no means unique. The  royal c o m -  
mission noted  that problems o f  rate collec- 
tion were  fairly general and disputes on 

7 I 

liability commonplace.  In 1918-19 some 
difficulties were  exper ienced in getting 
landowners to accept w o r k  carried out  by 
prisoners o f  war apparently because o f  the 
e lement  o f  cost that they  would have to 
meet  ~6 and opposition equally was met  to 
the schemes for the win te r  relief o f  u n e m -  
ployment .  Thus, the report  o f  the second 
season's work  noted: 

As in the previous period there was a tendency on 
the part of owners of the land at first to assume 
that under the conditions of working with unskilled 
labour, and in spite of the Ministry's grant the work 
would prove expensive? 7 

The  rational basis for such opposition, that 
arterial improvements  would  yield no 
economic  benefits to the ratepayers, has 
been explained. 

T h e  Ministry's strategy to overcome this 
problem had three components:  i) land 
drainage works were  p romoted  ins t rumen-  
tally for other  purposes, and as such they 
could be subsidized; ii) the not ion o f  ben-  
efiting area was extended,  increasing the 
rateable value o f  the drainage authorities 
and thereby reducing the burden on  exist- 
ing ratepayers; and iii) state support for 
arterial drainage was shifted from loans to 
grants so that an increasing part o f  the cost 
was borne  directly by the taxpayer. 

Wi th  the first component ,  the first 
expedient  was the use o f  the free labour o f  
prisoners o f  war for drainage works. This 
c o m m e n c e d  under the Defence o f  the 
ILealm regulations and cont inued under  the 
Land Drainage Act 1918. Free labour o f  
prisoners of  war was provided 

to obviate the injustice of compelling a ... occupier 
or owner to pay for work which benefited other 
land besides his own. "-8 

According to a review in 192o some 
4o5,5oo acres in England and Wales ben-  
efited f rom these schemes. Some 3o,ooo o f  
these acres were  in Norfo lk  where  some 

:~J.MA, 26, ~92o, pp i 172-3. 
2'*JMA, 27, I920, pp 767-8. 
:SJMA, 33, x925, pp IO2-3. 

26jMA, 26, I919, pp 729-3I. 
27jMA, 3o, 1923, p 323. 
~'SjMA, 26, x92o, p ro89. 
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1.17 m man-hours of POW labour was 
committed. ~9 If we assume that man-hours 
per benefiting acre was the same for other 
schemes 3° and, that an hour of POW 
labour is equivalent to an hour of a free 
unskilled agricultural labourer then the 
total labour cost of the schemes amounted 
to approximately £726,ooo. To this must 
be added expenditure on tools and super- 
vision. Some £9o,ooo was advanced to 
county agricultural executive committees 
for this purpose, giving a total expenditure 
incurred in I918 and 1919 of £826,000.  
This can be treated as a measure of the 
value of the investment in land drainage 
and in that spirit a portion of it has been 
included for 1919 in Table I. Exchequer 
cost would, of course, be less than this and 
opportunity cost of POW labour could 
reasonably be treated as zero. This was the 
Ministry's view: the ultimate cost of the 
work to the state, they argued, amounted 
only to £70,o0o of advances written off as 
irrecoverable - an average of 2s per acre. 

The other major instrumental justifi- 
cation for land drainage schemes was the 
relief of unemployment. A programme of 
winter works for the relief of unemploy- 
ment operated from I92I-2 to I 9 2 5 - 6 7  ~ 
Funds were made available to drainage 
authorities, or where none existed, to 
county agricultural committees (CAC) for 
approved schemes of land drainage. The 
Ministry advanced the entire of the money 
but drainage authorities were expected to 
repay 25 per cent and CACs 33.3 per cent, 
the latter under guarantee of the benefiting 
owners. In exceptional cases repayments of 
up to 5o per cent of the money were 
required. At 75 per cent of cost the grants 
to drainage authorities were the highest 

=9 Estimated from Anon, 'Drainage operations in Norfolk',JMA, 26, 
I919, pp 38t-7. 

3°A questionable assumption since topography is the main determi- 
nant of the area of benefit per unit length of water course. It 
perhaps suffices for a ball-park figure. 

3, Annual reports of the programme are published in the JMA as 
follows: 29, I922, pp488-9; 3o, I923, pp519-25; 3I, t924, 
pp 6Io-7; 32, t925, pp 588-94-; 33, I926, pp 2o l - t I .  
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rates paid for land drainage in the inter- 
war period. The justification for these rates 
lay in the restrictions imposed. Work was 
to be done by hand labour as far as possible 
and expenditure for tools and materials was 
restricted to 20 per cent of the wage bill; 
where possible 75 per cent of the employed 
should be ex-servicemen and of the 
remaining 25 per cent the majority should 
be married civilians. Skilled men were 
restricted to one for every ten unskilled. 
Wage rates were not to exceed the local 
rates for unskilled agricultural workers. 

The intention of the programme was to 
provide relief for the rural unemployed and 
it had its counterparts in other public works 
schemes for the urban unemployed. 
Nonetheless by I924-5: 

the altered conditions of agricultural employment 
have depleted the rural districts of casual labour 
causing more recruitment from adjacent towns. 

Other conditions of the scheme were alt- 
ered as it progressed. In 1924- 5 the restric- 
tion on tools and materials was relaxed so 
as to encourage larger-scale drainage 
schemes. In the final season, 1925-6, appli- 
cations were confined to CACs and the 
volume of expenditure capped at a lower 
level. 

The drainage schemes were of two types, 
land drainage and sea defence, the latter 
including some urban coastal protection. 
There was additionally a small amount of 
expenditure by CACs for water supply to 
remote farms. Winter was hardly the 
proper season for land drainage works and 
opposition from landowners was experi- 
enced for that reason as well as reasons of 
cost. Furthermore, the winters of I922-26  
were exceptionally wet and a number of 
schemes were abandoned with the work 
incomplete. As measured by labour input 
the scale of the scheme was considerably 
smaller than the Defence of the Realm 
operations using POWs, and while figures 
are incomplete, the maximum number 
engaged in any week was probably less 

i . ~  ~.- 
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TABLE 4 
E m p l o y m e n t  u n d e r  r e l i e f  w o r k s  ( i n c l u d i n g  

water supply) 

Year Total (Mondays) Max in I week 
('ooo) 

1921-2 900 8165 
1922-3 IOI9 9879 
I923-4  711 na 
1924-5 644 na 
1925-6 219 na 

than Io,ooo (Table 4). As a contribution to 
the unemployment problem, even the 
problem of agricultural unemployment, it 
was of little consequence. Maximum 
expenditure in I922- 3 was less than 
£300,0o0. Most of the take-up was by 
drainage authorities where schemes aver- 
aged almost nine times the size of CAC 
schemes (Table 5). This implies that the 
project was concentrated in the major wet- 
land areas where most of the drainage 
authorities were located. The published 
data include a regional breakdown but 
since the regional boundaries were changed 
in each of the first four years of the 
programme and were drawn in a variety 
of bizarre ways little information about the 
geographic spread of drainage under the 
programme can be gleaned. 

Whether measured by number of 
schemes, total cost or area benefiting, the 
overwhelming majority of the programme 
was directed at land drainage rather than 
sea defence. Sea defence projects were, 
however, larger than land drainage ones on 
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average and more expensive also in terms 
of cost per acre (Table 6). 

While the notion of area of benefit was 
a matter of dispute in the I92OS , as discussed 
below, it is clear from internal evidence 
that in this case it refers to estimates by 
those responsible for the works of the area 
directly benefiting in that the land would 
experience less frequent flooding or low- 
ered water tables as a direct consequence 
of the work done. For drainage authority 
schemes this would not necessarily coincide 
with rating liability. Excluding sea defence 
schemes, where some proportion of the 
benefiting land - probably a small pro- 
portion - could be in non-agricultural use, 
the total area of benefit amounted to just 
under 2.4 m acres. 

From 1 9 2 6 - 3 2  grants towards the costs 
of field drainage schemes were available to 
landowners as part of the programmes to 
facilitate the transfer of labour from dis- 
tressed areas. The sums involved were 
small, the maximum identified being 
£60,000 in 1931 which includes an 
unknown amount for water supply and fen 
claying as well as field drainage. 

The creation of catchment-wide drain- 
age authorities consolidated in the I93OS 
Land Drainage Act broke the direct link 
between benefit and payment for arterial 
drainage. Henceforth drainage works were 
financed from rates levied on all ratepayers 
of the catchment including householders 
with no connection with agriculture. The 
change could be expected to reduce 

TABLE 5 
L a n d  d r a i n a g e  a n d  sea d e f e n c e  

Year 

No of 
schemes 

Drainage Authorities 

Total 
cost (£~) 

Cost per 
scheme (~K) 

County Agricultural Committees 

No of 
schemes 

Total Cost per 
cost (~K) scheme (~,K) 

I921-2 t49 239.2 1.6o5 176 28.8 o.164 
1922- 3 I82 248. 7 1.366 350 38.0 O.lO9 
I923-4 174 179.o 1.o29 216 41.6 o.193 
I924-5 152 152.7 1.oo5 234 38.8 o.166 
1925-6 - -  - -  - -  194 38.0 o.196 
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opposition from potential beneficiaries 
who calculated that their benefits fell short 
of the costs but at the possible risk of  
further opposition from those with no 
possibility of  benefit. The likelihood of 
this, however, was low following the Local 
Government Act 1929 which abolished 
general rates on agricultural properties. 
Thereafter the only rates payable on agri- 
cultural land were for drainage. Opposition 
from upland ratepayers was central to the 
troubles in the Ouse catchment and led to 
their exclusion from its boundaries. In 
accordance with the recommendation of 
the royal commission, rating for drainage 
purposes was henceforth based on annual 
value of property rather than acreage, thus 
shifting the incidence from agriculture 
to urban properties. This was to be 
accomplished by a precept on the counties 
and county boroughs to be collected as 
part of the general rates. This revenue was 
for three purposes: main river works; 
administration; and contributions to 
internal drainage authorities. These latter 
bodies were to collect revenue for internal 
drainage, defined as all arterial drainage 
works within the catchment area other 
than works on the main channel and its 
outfall, from rates levied on their respective 
internal drainage districts. These rates had 
to be by value except for agricultural land 
where they could be acreage based (193o 
Act clause 23). Catchment boards were 
empowered to exact contribution from 
internal drainage bodies for works done on 
their behalf or for their specific benefit. 

The royal commission recommended 
that a distinction should be drawn between 
upland and lowland parts of catchment with 
a lower rate precepted for the former. The 
division was subject to confirmation by the 
Minister with a right of appeal by 
aggrieved parties. 

They argued at length that the traditional 
narrow definition of benefit deriving from 
5.5. 3 of  the Bill of  Sewers 1531 was the 
main hindrance to progress in land drainage 
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and was no longer unacceptable. In dis- 
charging water to a river the landowner 
bore some responsibility for its passage to 
the sea If he altered discharges by field 
drainage then he should bear some of the 
costs incurred in the lower reaches of the 
water course affected. 
Originally the Lowlands were in m a n y  cases 
swamps, receptacles for the upland waters. The  
ingenuity of the Lowlander has reclaimed them, 
and from being vast unhealthy washes they have ... 
been converted into some of the ... most valuable 
lands in the kingdom ... Modern methods of 
agriculture have been adopted by both the Uplander 
and the Lowlander. Field drainage ... has become 
common to both. The result is that the waters from 
the Uplands reach the outfall more rapidly than 
formerly ... This has driven the Lowlander to 
expend vast additional sums on protective meas- 
ures ...3= 

These reforms undoubtedly served to 
relieve the financial constraints under 
which arterial drainage had hitherto oper- 
ated. By spreading the burden much more 
widely, and removing the direct hnk 
between drainage and payment, opposition 
to land drainage was effectively removed. 
The net effect of  the rating reforms of the 
1929 Local Government Act and the 193o 
Land Drainage Act was probably that the 
rates burden was reduced for all farm-land 
even with the higher levels of expenditure 
on arterial drainage. 

A switch from loans to grants was in 
many ways a logical complement to the 
rating reforms. With the transference of  
the burden to the taxpayer all links between 
direct benefit and liability for payment for 
land drainage are severed. The winter 
schemes for the relief on unemployment 
were partly grant financed. When  phased 
out they were replaced by powers under 
the 1926 Land Drainage Act with grant aid 
for approved schemes by a drainage auth- 
ority 'conferring a wide benefit on agricul- 
tural land. '33 This scheme had no links 
with unemployment and hence there were 

3~Cmd 2993, paras 38 and 39. 
33J MA, 33, I926, p 496. 
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no restrictions on the use of  machinery. 
The only constraint was that all new 
plant and material must be of  British 
manufacture. 

The scheme was originally for five years. 
It was continued under powers of the 193o 
Land Drainage Act and subsequently 
extended and up-rated by the Agricultural 
Act 1937. Rates of  grant varied between 
drainage authority but were higher under 
the r937 Act than before it. Calculation of 
average grant rate is rendered difficult not 
only because of the variations between 
authorities but also because rates were 
effectively scheme-specific and were higher 
for large scale long-term programmes 
(although they varied between parts of  the 
programmes). An additional complication 
is that they were typically coupled with a 
wide variety of  soft loans. The calculations 
in Table 1 assume an average rate of  35 per 
cent 1926-35 and 4o per cent 1936-4 ° . 
The rating reforms meant that the drainage 
authorities had little need for state loans 
after the introduction of  this scheme and 
gross expenditure on loans was virtually 
zero, with expenditure net of  repayments 
slightly negative after 19:z6. As a rough 
approximation then land drainage invest- 
ment was financed 6o-65 per cent by the 
ratepayer and 35-4o per cent by the tax- 
payer. Loan tinance was important for land 
drainage only in the early r9~,os. It is clear 
from the annual appropriation accounts 
that many of the loans given in the early 
years were never repaid and were sub- 
sequently written off, so that the distinction 
is more a matter of  form than substance. 

V 
The incentive to the farmer to undertake 
field drainage depends on a comparison 
between the costs of  installation and the 
benefits in terms of increased crop yields 
and the opportunity to shift to more 
profitable enterprises. Given the state of 
agricultural markets the costs of field drain- 
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age were prohibitive throughout most of  
the inter-war period. Thus in 1921: 
Manual labour in digging and laying drains on stiff 
land last winter probably cost about £15 per acre. 
Expenditure on this scale, coupled with the long 
period required to complete the work, and the 
increasing difficulty of obtaining skilled men to 
carry it out, is doubtless preventing much die 
drainage work from being undertaken)* 

The Ministry's attention therefore 
focused on the possibility of  the use of  
machinery. A review of available machin- 
ery was published in the Journal of the 
Ministry of Agriculture for I 9 2 I .  35 This sug- 
gested that a petrol engine wheel excavator 
as used in Canada yeas suitable for tile 
drainage and a trial of  such a machine was 
conducted in Cambridgeshire in July 
1921. 36 The results were disappointing. 
The machine was expensive to operate and 
unre]iable: 

As an example of a typical day, August 25th may 
be quoted. There was a stoppage of I½ hours for 
a blacksmith's repair; 1% hours in minor adjust- 
ments in the field; and a period of 6 hours was 
actually spent in digging 21½ chains of 2 ft 6 in 
minors in stiffwet clay, I I½ gallons of benzol, 2¼ 
gallons of cylinder oil and about ½ lb of grease 
being consumed. 

The cost of  digging mains by the machine 
under controlled conditions was within the 
range 'estimated by practical farmers who 
saw the work' of  doing the same work by 
hand. The machine offered some small cost 
advantage for dry soils. 

Machinery in fact made no significant 
impact on the cost of field drainage 
throughout the inter-war period. 
Nicholson's view as late as I94o is worth 
quoting: 

The land most in need of draining today is, unfortu- 
nately, least able to bear costs of any kind .... Tile 
draining is laborious and costly - £io-2o per acre 

Jr H V Garner. 'The "Buckeye" Ditcher for land drainage: trial in 
Cambridgeshire',JMA, 28, I92t, pp 3o6-2o. 

3~Major J G Merrison, 'Farm drainage machinery', jMA, 45, I92O, 
pp m8o-88. 

j6 Garner, 'The "Buckeye" Ditcher'. 
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before the beginning of the war. For most heavy 
land, the costs of such work are prohibitive) 7 

Faced with this difficulty the Ministry 
devoted considerable effort to the pro- 
motion of the cheaper alternative of mole 
draining. :  Mole drainage is a technique 
for pasture improvement, not, in normal 
circumstances, suitable for arable. 
Successful moleing requires clay subsoil and 
some 'fall' to the land since the mole will 
be a constant distance below the surface) 9 
It does not work with crumbly soils nor 
on flat lands. The opinion of  the Ministry's 
expert was that 'since most of the land 
needing under-draining is land with a clay 
soil there are few cases where this method 
is not effective. '4° Much of the land in the 
major wetlands which the Ministry was 
draining with arterial schemes was however 
likely to be flat. Mole draining with horse 
and by double steam traction was deemed 
to be too expensive, but drawing moleing 
machines by tractor or single steam traction 
was feasible with a cost far lower than tile 
draining:  I The Ministry undertook a pro- 
gramme of mole ploughing demonstrations 
to publicize the technique to the farming 
community. In the period I924-I932 53 
demonstrations in 34 counties were carried 
out. An analysis of the results suggested a 
less than rosy picture. Some were judged 
to have been failures and many more only 
partially effective. While in some cases an 
effective life o f ten  years was possible, from 
the data given, the norm would seem to 
have been less than f ive:  ~ The programme 

~yH H Nicholson, 'The importance of mole draining in present 
circumstances',JMA, 46, I94O, pp 67t-6. 

~s Anon, 'Mole drainage demonstrations',JMA, 33, I926, pp 587-9L 
39 'With some types of mole plough it is, at least theoretically, 

possible to vary the depth of the cartridge as the mole plough 
travels along ... but the operation requires considerable skill, 
and ... has not proved satisfactory': Thompson Close 'Mole 
draining by direct haulage',JMA, 3-', I9Z5, pp 3o3-6. 

40 Ibid. 
4~ Mole draining of 87 acres in I9z5 with a single steam engine took 

four days at a total cost o f £ i  6s 8d per acre: A D Imper, T Lewis 
and V Liversage, 'A note on the cost of mole draining' JRASE, 
86, I9-'5, pp 43-8; Adkins suggests £ 3 - £ 5  per acre as being more 
typical: Land Drainage, p 289. 

4~j H Blackaby, 'Mole drainage demonstrations, Iga4-32",JMA, 42, 
I935, pp I244-55. 
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was successful in revealing the limitations 
and problems with mole drainage 43 and in 
stimulating the market in equipment. 44 
There are no data on the spread of  mole 
ploughing from which the broader success 
of the programme in disseminating tech- 
nique can be judged. Indirect evidence 
however suggests that it was not  widely 
adopted. Thus in 194o Nicholson could 
say that: 

There is reliable evidence that 25 per cent of the 
heavy land of the country is in need of field 
drainage, and in many parts of the eastern counties 
considerable areas are derelict for this reason. This 
condition can be largely rectified by means of the 
mole plough. 4s 

VI 
During the early I92OS the Ministry under- 
took an extensive inquiry into the need for 
land drainage. For the 1925 survey of 
agricultural output .6 the crop reporters 
were asked to estimate the area which 
might be improved by small scale drainage 
schemes. They identified some 65o,ooo 
acres although over 50 per cent was in the 
northern counties, 

accounted for in the main by rough grazings where 
open 'sheep drains' are required or old drains of 
this type require cleaning out. 

To this 65o,ooo acres had to be added the 
areas which could only be dealt with by 
large drainage schemes 'and the aggregate 
of these areas is very considerable'. In total 
the Ministry estimated that 

over a million acres of agricultural land in England 
and Wales are urgendy in need of drainage and 
another half-million acres are capable of improve- 

,3 Including the problems created by (real) moles. The little gentle- 
men in black velvet seem to have taken the name of  the process 
literally and assumed that the demonstrations were for their benefit. 

~4 'At the first demonstrations in 1924, direct haulage was represented 
by one tractor and one make of mole plough, whereas in 1932, it 
was demonstrated by no fewer than 8 tractors ... and 9 mole 
ploughs': Blackaby, 'Mole drainage', pp t244-55. 

4s Nicholson, 'Mole draining', p 67I. 
4~ Cmd 2815, Ministry of  Agriculture and Fisheries, The Agricult,~ral 

Output of Et,gland attd Wales xgz5, I927, p 7. 
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ment by drainage, and these estimates are exclusive 
of land where field drainage alone is required. 47 

These figures were subsequently refined by 
evidence gathered from other sources 
including returns from drainage authorities 
and the works undertaken for the relief of 
unemployment. A paper in I927 gave sur- 
prisingly precise figures of 1,279,35o acres 
m urgent need of drainage and 475,85o 
acres capable of improvement through 
drainage, a grand total of 1,755,2oo acres. .8 
This estimate of need was repeated on 
several occasions including by the Royal 
Commission on Land Drainage .9 and 
clearly provided a driving force and justifi- 
cation for Ministry policy. But what was 
the nature of this need? 

In the opinion of the royal commission 
the need was a strategic one for self 
sufficiency in food production to which 
the state of land drainage was an 
impediment. 

As the period of  the War lengthened and the 
necessity became apparent of raising from the land 
of this country as much as possible of the food 
required for the population, the problem of land 
drainage emerged as one of great urgency (para 53). 

However, 

the desirability of  providing for the proper drainage 
of the agricultural land of this country was fully 
appreciated long before 1914; the emergency meas- 
ures necessitated by the War merely focused atten- 
tion upon it. 

The commission was quite clear that this 
strategic need necessitated public subsidy. 
The situation was worsening: 

... the depression in agriculture which existed 
during the last 2o years of the Nineteenth Century 
made it increasingly difficult for owners of  agricul- 
tural land to maintain at their own cost an efficient 
system of land drainage over large tracts of the 
country. These difficulties have been aggravated in 
some parts of the country by the scarcity during 
the War, and its increased cost since. With the 
splitting up of estates during the last few years, the 
serious waterlogging of land may be expected to 

4v lbid, p 8. 
48Anon, 'The need for land drainage', JMA, 33, I927, pp IOLO-I4. 
~gCmd 2993, para 57. 
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become even more prevalent, unless adequate steps 
are taken to ensure that drainage operations, in 
many cases of an extensive character, are carried 
out efficiently and economically (para 55). 

These were the views of the landed interest 
from which the royal commission mem- 
bership was drawn. The Ministry of 
Agriculture and Fisheries could scarcely 
openly endorse its protectionist stance. 
Instead it offered two justifications. First, 
the damage done from drainage was 
irreversible. 

... a vast amount of work requires to be done if 
valuable land in large tracts is in many cases to be 
saved from sooner or later becoming derelict. That 
such is the case requires no expert eye, but merely 
the casual obselwation of any ordinary traveller from 
one end of England to the other2 ° 

The appeal to casual observation was neces- 
sary since the claim does not stand up to 
scrutiny. The land whose drainage had 
deteriorated had been drained before with 
private finance when the economic con- 
ditions made it profitable to do so and 
there was no reason why it should not be 
improved again if the market conditions 
were suitable. Furthermore the large 
arterial schemes that the Ministry was pro- 
moting was making it possible to bring 
into production land that had not pre- 
viously been drained, because it was not 
economic to do so, during the high drain- 
age period of the nineteenth century. This 
was the case in the major wetlands, for 
example of the Ouse catchment and the 
Kent Marshes. Thus the work conducted 
by the 1Kye-Rother catchment allowed a 
major switch from sheep to arable on 
tkomney Marsh in the I95OS. s~ Finally, to 
reiterate, the state of the land and the 
economic return on the arterial schemes 
depend on field drainage which will not 
take place unless it is profitable. The note 
concludes, lamely: 

S°Anon, 'The need for land drainage', p roI3. 
~'John Sheail and J Owen Mountford 'Changes in the perception 

and impact of agricultural land=improvement: the post-war trends 
in the Romney Marsh',JRASE, I45, I984, pp 43-55. 
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the Ministry is not unmindful of the difficult times 
through which agriculture is now passing, but ... 
there can be no question that the expenditure 
involved is not only essential, but will ultimately 
prove profitable. 

The second argument concerned the 
economic loss from undrained land: 

Out of 27 million acres under crops and grass, at 
least 1,2oo,ooo are in areas which are waterlogged 
and another 5oo,ooo acres are capable of being 
improved by drainage operations. These latter areas 
include some of the richest land in the Kingdom ... 
The loss to the nation in food alone has been 
estimated at £I8 million annually, in addition to 
the loss to the country through the smaller employ- 
ment of labour. 5~ 

There are several obvious criticisms of this 
statement. First the lost gross output fi'om 
the land is too high. The loss of  gross 
output per acre implied by this figure is 
£10.39. From the 1923 Agricultural 
Census, s3 total gross output for England 
and Wales was £225,33o,ooo from an agri- 
cultural area (excluding rough grazings) of  
25,755,ooo acres implying a gross output 
of  £8.75 per acre. This global figure 
includes elements such as glasshouses, soft 
fruit and orchards which should be 
excluded. Gross output of livestock prod- 
ucts per acre of grass from the census is 
£8.77; gross output per acre of  farm crops 
and vegetables is £7.29; gross output per 
acre of  crops and livestock is £8 .3 I .  This 
latter would seem a more sensible figure 
to use. It would reduce the 'loss to the 
nation in food alone' to a little over £ I 4  m. 

But this assumes that all the 1,7oo,ooo 
acres are currently producing nothing. It is 
clear that the 5oo,ooo acres described as 
capable of  improvement were not in that 
situation. If we assume that the land was 
yielding half of average gross output, the 
loss is further reduced to £ I 2 m .  The 
Ministry's figure o f £ I 8  m would require 
that the land if drained would produce a 
gross output 33 per cent above the national 

~ Anon, 'Government assistance to land drainage', jMA, 33, t926, 
pp 28o-t. 

~3 Cmd 28 z 5. 
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average. 54 Over such a large area of  land, 
even with field drainage, which was not 
forthcoming, this was an unrealistic expec- 
tation to say the least. The Ministry must 
have known that its estimate of  output 
losses was a gross exaggeration. 

But of  course the production of  food 
requires resources, and the 'loss to the 
nation' from poor drainage is not measured 
by gross output but by net output. The 
distinction would have been perfectly 
understood within the Ministry since the 
1923 Agricultural Census was carried out 
in connection with the Census of  
Production Act I9o6. That having been 
said, the measurement of  net output is not 
straightforward because of  the difficulty of 
measuring on farm consumption of  crops. 
Using the conversion factors suggested by 
Ojala, s5 the ratio of net to gross output for 
1924-9 is o.563. Thus the Ministry's 'loss 
to the nation' gross output of  £Io.59 per 
acre equates to a net output loss of  £3.96 
or, in aggregate £ I o . I 3  m. Our  corrected 
estimates of  £ I 2 - 1 4  m equate to losses of 
£6.76 m-£7 .88  m. 

The average gross outputs revealed in 
the 1925 census of  £8 .77  per acre for 
livestock products and £7 .29  per acre for 
crops equate to net outputs of £4.47 per 
acre and £ 5 . I O  per acre respectively, s6 
These figures reveal the dilemma faced by 
the Ministry in promoting field drainage. 
Deduction of  labour costs from these 
figures would give gross margins of  some- 
thing like £ I - £ 2  per acre. With a cost of 
tile drainage of  £ I 5  per acre the internal 
rate of return on the investment for land 
currently producing nothing will be 3-5 
per cent against a cost of  borrowing of  
7-IO per cent. 

S4This calculation assumes that the t,2oo,ooo acres in need of 
drainage produced nothing but were included in the census 
acreage, an unlikely contingency since such land would in all 
probability either appear as rough grazing or escape enumeration. 

ss E M Ojala, Agriculture and Economic Progress, t95~. 
s6 Using net/gross output ratios calculated from Ojala, Agriadture and 

Economic Progress, of o.5r for livestock and 0.7o for crops. 
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VII 
The return on arterial drainage of agricul- 
tural land depends on parallel investment 
in field drainage by the farming com- 
munity. Throughout the inter-war period 
the economic condition of agriculture was 
not conducive to field drainage investment 
and little was carried out. sv Despite this 
obstacle the Ministry of Agriculture pro- 
moted an extensive programme of arterial 
drainage works. It did this through a series 
of administrative returns which broke the 
traditional link between payment and ben- 
efit and transferred the cost of the pro- 
gramme to taxpayers and urban ratepayers. 
But relieving farmers of the cost of arterial 
drainage works was not sufficient to induce 
them to drain their land and expand output 
with the consequence that the tax- and 
ratepayers saw no return on their invest- 
ment until the changed conditions of the 
Second World War or in some cases until 
the post-war period. 

The motivation for the drainage pro- 
gramme lay in the Ministry's preoccupation 
with technical efficiency as defined by 
agricultural science which showed that it 

s7 The absence of  public loans or grants for field drainage in the 
inter-war period, means that there is no hard evidence to support 
this contention. One possible source of evidence is the adminis- 
tration of field drainage grants after I939 where MAFF drainage 
advisors were required to note the presence of old drains. These 
data were analysed by F W H Green, 'Field under-drainage before 
and after I94O', AHR, 28, I98O, pp I2O-23, who treats them as 
evidence of  nineteenth-century drainage since 'it is known that 
little was done between I88O and I939'. A later analysis by 
M Robinson, 'The extent of farm underdrainage in England and 
Wales, prior to I939', AHR, 34, 1986, pp 79-85, concurs except 
that 'some short lived twentieth-century drainage schemes might 
have been counted in error'. 

was technically possible to increase the 
agricultural product, to improve crop 
yields, if the land were properly drained. 
From an economic viewpoint of course 
this missing output was not a waste since 
the opportunity cost of realizing it was 
too high. 

The Ministry could only have achieved 
its ambition of having the land efficiently 
farmed had it been able to subsidize the 
investment in field drainage and, since at 
the agricultural prices then prevailing field 
drainage would not have been worthwhile 
at virtually any cost, also to raise the return 
received by the farmer from the resulting 
product. In the political conditions of the 
inter-war period it was able to do neither. 
In the different conditions after the Second 
World War it could and did do both. The 
result was that tile drainage became the 
norm in the English and Welsh lowlands 
with well documented consequences for 
landscape and wildlife, s8 The arterial drain- 
age of the inter-war period facilitated this. 
But while subsidy and price support could 
alter the economics of field drainage from 
the viewpoint of the farmer, it could not 
alter the social return from arterial drainage 
since the real return on agricultural expan- 
sion is not changed by subsidy. Arterial 
drainage in the post-war period remained 
uneconomic. 59 But, as m the previous 
period, that did not prevent it from 
taking place. 

SSFor a summary see J Bowers and P Cheshire Agriadture, the 
Countryside and Land Use: At, Economic Critique, z983. 

sgj Bowers 'Cost-benefit analysis in theory and practice: the case of 
land drainage', in 11. K Turner, ed, Sustainable Environmental 
Management Principles and Practice, I988, pp 265-89. 


