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1. INTROCLUCTION

There is virtually unanimous agreement among agriculturalists tha§
increased use of fertilisers must‘be a key factor in the naéion's endeavour
to expand agricultural output. This is especlally so in the grassland
sector. Indeed in the First Programme for Economic Expansionl it was
g?aséland fertilisation which was-cited as the main weakneés of our
agricultural production system. As a result, 1958 saw the introduction
of fertiliser subsidies in Ireland in a bid to raise the géneral level
of fertility of Irish 1a6d and phereby 1ift the_fate of agricultural groﬁth

from its abysmally.low level of the 1950'52/.

The year 1958 therefore represents a suitable base year from which
to review the changes that have taken place in fertiliser use in Ireland.

Ihis paper deals with changes at the national level and in section 2 the

~magnitude of these changes for the period 1958-76 are examined. In section

3 an attempt is made to identify the main factors that influenced the variatio:
in use over that period and in section 4 the likely position for 1980 and

1985 is considerad.

It will be seeﬂ in séctions 3 and 4 that definitive answers are
virtually impossible. Each demand analys$is and projection gives different
sonclusions depending upon the methodology used.  For this reason much of
the detail and emphasis of these sections is on the approach used raiher than

the results obtained.

1/ Programme for Economic Expansion, Stationery Office, Dublin, 1958.

2/ During the 1950's the volume of gross agricultural output increased
at a mere 1.6 per cent per annum.
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Befora commancing the analysis I should point out that throughout
the paper I have designated the fertiliser year '—i/t as year t. lhis
is the system‘followed by the Centrai Statistics Office when compiling
the feitiliser input statistics for use in the compilation éf the national

estimates of Net Agricultural Output.
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2. Indicators of Desvelooments in Fertiliser Use.

1958 ~ 1973.

Over this period the total volume of fertiliser usad perannum in Ireland
expandad by 208 per cent:L/ The average growth rate for the period amounted
to 8.8 per cent per annum compared to a growth rate of 2.8 per cent fo; the
volume of gross agricultural output over the same period. In value terms the
total expenditure on fertiiisers increased from 5.8 per cent of gross'éutput
from land-based enterpriseég/;n 1959 to 7.9 per.cent o fc! 1@72.v The
incieasing role of fertiliser in agricultural development is also shown by
the fact that over the fifteen years in question expenditurs on if increésed

. 3/ ,
from 17.5 per cent of all non-factor input expenditure to 21.)1 per cent.

/

In Table 1 these latter two criteria are used to.compare Ireland with
the other EEC countries in 1972. It‘can be seen that in terﬁs ef the
percentage of all inputs fertiliser expenditure in Ireland ranked second
‘highest of.the nine countries. In relation fo gress output Ireland was
in the lower half of the rankihgs although the gap between it and the countries H
above it was not very'great. These figures for the prcporti&n of output
allocated to fertiliser present a somevhal surprising picture in one respect.
Fertilisers 1§ the Netherlands with its highly intensive preduction system
wore financed in 1972 by just 4.7 per cent of output (revenue) compared to
129 per cent in Ireiand. The Dutch figure in fact was not very much higher
than that of Italy which has one of the least developed farm sectors in the

Community. One would have thought that a highly intensive agricultural system .

——

1/ This and subsequent figures for total change are based on the three year
averages for 1958/9/60 (1959) and 1971/2/3 (1972). All are derived from
the Irish Statistical Bulletin. v ‘ ‘
2/ Including the value of livestock inventory changes but excluding pigs, poultry
and eggse.
3/ This excludes rates and depreciation of machinery.
|
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Table 1. Fer; iser expenditure in 1972 as a percentage of gross
r:utj from land-based enterprisss and of total
non-factor invuts.
% of gross output % of inputs
Germany ' | t9.2 ' 13.6
France 7.9 . 217
taly | B 3.0 _ 102
Nederland - ” 4.7 ' 75
Belgium 8.4 . 11.2
é {21xemburg 6.7 : 143
Penmark » ) 83 11.3
Unlted Kingdom 9.4 | 12,9
’ Ireland 7.9 21.1
1/ Average for 1971/2/3. 2/ Labelled “final production” in Eurostat.

Sources: Furostat: Agricultural Accounts 1975 and 1976, SOZC
-Luxempburg and Irisn St atlstlcal Bulletin.

would require a proportionately greater input of fertiliser.

- . 41‘ )
analysis of the figures could perhaps explain some of the anomaly as arising

A more detailed
174
from (a) lower prices for fertilisers relative to preducts in Dutch agriculture
and (b) a greater emphasis on horticulture in their production mix. A
significant part of the anomaly however, would be found to derive from a

:tifferent sourcee.

On the highly intensive dairy farms of the Netherlands (as most of them are)

o

virtually all slurry is recycled. That of itself however, is not the crucial

factor. The difference arises from a comnvnation of thair hiah stocking rates

1/ A recent NESC study found this to be the case relative o Ireland.

NESC, A Comoarative Study of Cutout and Value-added and Growth in Irish and .
Dutch Agriculture, Repurt No. 24, Stationary Office, Dunlln, Dec. 1970.

o




and high meal feeding. On such farms it is common to find that a tonne of
meals or more are fed per cow and the stocking rate approaches a cow per acreze
This has two effects: (1) the meals raise output substantially,thereby lowering
the feétiliser:output ratio and (2) a large part of the P and K requiremenés

of the farm is bought through the medium of concentrates (meals) rather

than articifial fertilisexs as such. Indeed the account books of many of
these farms show zero or negative (forced sale of slurry) purchases of
phosphate and relatively low purchases of K. For the.Netherlands as a whole

the average amount of P purchased per hectare in 1972 was 21.5 kg C§T7?I8d to
' : S - 2
17.0 kg in Ireland while the K rate was about double the Irish rate. Of

course the purchases of N were very substantial indsed af;ynting to.318 kg-per
hectare comoared to a mere 62 kg per hectare in Ireland.

These particular aspects of Dutch fe;tiliser use have significance in
Ireland for %hose who turn their attentions to long-term forecasting under
assﬁm§£ions of improved stocking ratesand Qreater meal fesding. This issue
will be referred to again in the finai section of'fhe paper which deals with
projections up to 1985, ThelDutch figures however, raise questions of more
‘1mmediaté coﬁcern when one considers that even at the.present~time*there are
in Ireland a substantial numbesr of well stocked dairy farms using a high
1e§el of concentrates pexr cow and recycling virﬁdally all slurry. While the
message from the media to these farmers seems %o folléw the Dutch line with
i1¢gard to nitrogen use this does not appeaf to_Be the case with regard to
racommended P rates. In view of the high cost of phosphate thié can be a

costly matter and‘pezhaps more specialised media information is called for.

1/ Of which a very high proportion is imported.
2/ Eurostat: Aaricultural Statistics No. 3, 1974, SCEC.
Eurostat, Ibid
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Post - 1973: Fertilisar use reached a peak in 1973. The following two

seasons however, saw a dramatlc increase in fertiliser prices with the result.
that by 1975 the volume index hadfallen by 24 per cent. A recovery began
in 1976 and has continued through 1977 so that the 1977 volume index when
published will most likely be at or slightly above the 1973 valua. It is
worth noting however, thaf the volume index is being restored mostly by virtue
of rapid expansion in the use of N» The P and K 1eve1§ are still significantl?
below the 1973 levels especially the former. . |

It is of interest to examine the severity of the volume decline between
1973 and 1975;‘ This wa;-clearly a price responsa. Supposé w2 consider the
simplé ratio of fertilisef prices relative to agricultural preoduct prices to

1/

ie the relevant factor influencing farmers demand for fertiliser. Using

the fertiliser and agricultural price indices it can be shown that this ratio
increased by 78 per cent between 1973 and 197%(ther§by préviding sﬁbstantial
grounds for the 24 par cent decline in volume. Can it be argusd that Irish
farmers over-reacted even though there was a massive adverse shift in the real

price of fertiliser? How does their Tesponse compare with that of farmers

in the other ERC countries?

In Table 2 the p05t~l973 decline in fertiliser ¢onsum§tion is shown fox

e

-

E - each of the nine EEC countries along with the shifts in the real price 6

fexfilisers. The largest volume declines took place in Ireland and Denmark

tut these were also the two countries which exberiehéed the worst adverse price

Nuverent, In PngreiQ‘the'percentage declines in volume have bsen plottad

1/‘@hile this format will bs modified somswhat in Section 3 of the paper it
is adequate for the purpose at hand here. .

2/ Derived from the fertiliser (FPI) and agricultural (API) price indices
published in the Irish Statistical Bulletin. The ratio used was

I:PIt/ltﬂ?’I};}_:l. Sees Section 3 of the papar for comment on the use of a

- lagged A
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Table 2. DPost 1973 wolume and real price changes for fertiliser in the
FEC Countries.

- % change % change in

in volume .real price
~ 1. Germany ‘ - -8 +24
2. France *® ~20 . 438
3. Italy ®# . -13 ' +33
4. Netherlends =7 122
3, Belgium -5 o +20
61+ Luxemburg * 15 L +41
7, Denmark - 25 | » +69
. United Kingdom flé 38

7> .

9, Ireland 3 ' - =24 . +78

Motes For the’ countries marked » the figures are for 1975 relative %o
1973. In the other countries substantial adverse real prices did
not emergs until 1975 and in thess cases the volume and price changas

are for 1975 relative to 1974. See Appendix Table E for more basic
data.

againut the pércentage increases in reai price for the nine bountries. ‘The
exercise although simple and perhaps crude in its approach indicztes a
sufprising degree of conformity across countries in their response to the
£03t~1973 price developments. It would also suggast that by EEC sténda:ds

{nie drop 1n consumption in Ireland was less than "normal” for the price shift

that occured.

The decline in consumption in Ireland should also be sean against the
background of a massive 25 per cent volume increase in 1973 over 1972.

Virtually all of this 1ncrease mrst have gone to grassland since the tillage

acreage continued its dec;lne in 1973. In spite of the fact that the grazing

livestock population had been building up over the previous years this would not






A

1cat10n for an increas2 of that
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appear'to have besn sufficient justl
magnitude in grassland foertilisation. Table 3 shows the estimated increase
in fertiliser per acre of grassland on lowland minerdl soils and tna estimated

g ) stocking rate change on these soils from 1970 to 1975.

Table 3. Estimated increases in livestock uni%s, stocking rate and
fartilisatinn on lowland mlnp al soil arassland.
(Indices : 1970 = 1CO)

Livestock Stocking . Fertiliser

Units Rate Rate

(1) (2)" (3)
o 100 - 100 100
1971 103 | 103 114
1972 108 108 113
1973 | 116 - 115 150
1974 R 118 117 ' 135 -
1975 | 113 112 106

Sources: (1) and (2) NESC, Alternative Growih Rates in Irish Aqricultuve
Remort No. 34, pl78, Stationery Office, Dublin. 1977. |
"(3) Author's estimate.

Looking at the 1973 figures it can bz seen that the fertiliser rate was

50 per cent above the 1970 level whereas the stocking rate was only 15 pef cégt
itgher. In the absence of a known national production functioh'relating
stocking rates to fertiliser rates it is difficult to draw a firm conclusion

tat it is qu1ue possible that the increase in fertiliser use on g*ass?and in
1973 was 51gwiflcanuly in excess of that wnlch was warrantad by tne extra stock
on farms. This is another reason why the 1974 and 1975 figures for total
fertiliser consumption in Ireland are not quite as depressing‘as they'appear
at fir;t{sight. The problem aﬁpears to have been more a questiod of the

balance of nutrients than one of aggregate volume.

f

#
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3. Soma Econcmic Relationshins

Total Volume of Fettilisars

It can ba seesn from Figure Bjthat from 1958 to 1973 there was a steady
upward movement in the volume of fertiliser used in Irish agriculture.
This upward trsnd was temporarily checked in 1965~'66 and 1972, Howaver,
as aiready stated, 1974 and especially 1975 saw 2 substantial cut-back in
consumption. With an estimated increase of 12 peT cent in 1977 the renewedﬂ
1rowth over the past two seasons has only been.;ﬁfficient_toArestor? the |

~—

volume index to approximately its 1973 level.

The purpose of this.section is to e#plore some hypotheses about the
factors which have given rise tC)fkaCEequence of vglume changes since 1933,
As an economist my first preference is to speculate about the rolehof prices
in these movements and in the following pages a number of hypothesis are

checked for supporting svidance by means of regression equations. Thus it

is important that the reader correctly undexstands what is being achieved

through these regression equations..

‘Suppose a "good” relationship is found to have existed between the volume
of fertiliser and a certain price variable (P) - that relationship being

rxpressed by:

f

Vol = a = b.P R ¢ 9
This, of itself, cannot bs taken as proof that the shifts in P have caused
the changes in volume. A well~fitting eguaticn merely effers sirong support

for the hypothesis. It does not serve as conclusive evidence that it is true.

This interpretation is in no way different from that applie& to the

statistical technique of hypothesis testing in non-economic areas of science.

It is being stressed here becauss often the evidence for>economic relationships

b s
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has a particular pacularity as a resuii o)
caraful about the manne“-in which conclusions are-stated. T |
'. S
the moverant in the variable under examination {VOlo in equation (1)
consists almost entirely of a tzend. In that cése any price variable
domin#ﬁed by a trend - as most absolute prices are - will show‘a high
correlation with the varlable in question.andlleést squares ragression will
provide a good fitting equation. Therefore with economic relationships thg
résearcher must be alert to the possibilit& that the estimated.équations

veprasents merely a spurious relationship rathe:,than a real on2.

The series und2xr examination here, viz. Qolume of fertiliéer Qsed, is.
vary much trend doﬁinated for.the pexriod 1958 - 1973, The figures foxr thosz
vears therefore, are of very limited value for the task at hand in this
soction of the paper. While one could find hign cofrelations between the
volume of fertliliser and possibly meaniﬁgful variables such asAcrop prices

] and/or livestock prices equallyhigh correlations could bz found with the

price of stout, or cigarettes! However the situation is saved by tne
development§ since 1973. The massive price shifts which created suﬁh turmoil
amongst farmers in recent years have proved a great boon for the econometrician.
The ability to explain the downward slide in fertiliser consumption in 1974

and 1975 and its recovery since then provides a very powerrul criterion upon
which to distinguish relationships that are likeiy fo be real from those that
sve spurious. In the present ‘study a large number of equations Qere tested
2ad the above criterion was heavily relied upon wh;n sélécting those~which

are presented below. _ - . -

Economic theory suggests that the level of fértiliser use is a function

of the ratio of fertiliser prices to the product‘priceé of the enterprises

s s 5 1 ' :
in which it is used. This arises from the theory of optimum use under

l/'ﬁhere Fh?re are substitute or cdmbli@éntary inputs ihvdiﬁed the prices
of such inputs may also play a rola. ~ This aspect however has not bzen
analysed in the present study. : '




conditions of diminishing returns. Hovever a relationship between
fertiliser purchases and the fertiliser: product price ratio might be
hyoothesized on different gronnds. Later in the paper it will be suggested

that available {cash) income is an important influencing factor. Product

prices are pernhaps the main determinant of incoeme and this therefore also

5 d R . l 3
provides e rationale for using a fertilisers:product price ratlorJ/

In Figure ?I’the volume indices for fertiliser consumption in each year
from 1958 to 1976 are plotted against the ratié. of the fertiliser pri;e
index (FPI) for the corresponding year and the general %gricultural price
index (API) of the previous year. The one-&ear lag is 1nt:oduced for the

© latter on the grounds that (a) farmers' price expeétations fdr year t are
domina%ed by the expertence of year t-1 and/or (b) that it is the prices
received in year ' t-1 which determine the income aﬁaiiable for expenditure

2
in the fertiliser year t-1/t.

3 " One would expect a negative relationship between fertiliser volums

and the price variable specified. This however, does not emergs fbf Cha-]oh? run

i}b Figure C . Two possible explanations might be put forward.
(1) A negative demand curve does exist but that it is shifting to the fight
over time perhaps in response to fertiliser promotiéns, adv@sory work, etce.
The two.periods of substantial change in the ratio viz. i958 ~ 1961 and
1973 -v1976 would suggest this. Whén the hypothesis was tested stafistically

{

the following result was dbtained;

_L/ Unlike the economic theory of production it does not provide a rationalé
for using the direct ratio format. »

2/ Note again that the fertiliser year t-1/% is designated as year t
throughout this paper. -
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F. Vol, = 30.49 - 30.29 FPI/APL + 6.68T ... s (2)
s (-1.54) (14.88)

vihere F. Vol. = volume index of fertiliser use, 1953 = 100
FPI relates to year t and API to year t-1 and IQ““ = 100 for both.
T = a time variable, 19955 =1, 1956 = 2, etco

t values in brackets.

The t;valuas attachad to the estimated coefficients indicates'that the

price variable is not slgnificant. The regression therefore, was considered

"nsatisfactory since the time variable accounted for virtually all ths

70lume change and because of this the equation was not able to predict the

drop in consumption in 1974 and 197S.

{2) A second possibility is that the relative imporfance of fertiiiser
brices on the one hand and product prices on the other Hand are such that
they are incorrectly represented by the ratio FPI/API. with this format
a 10 per ceﬁt decrease in FPI would be represented as being identical, in
Lterms of effect, to an 11 per cent increase in API. If the feftiliser ¢ lagg
price ratio is viewed as an index of purchasing power this obviously is no:

valid since the latter is a far more sigrificant development than the former.

Furthermore the rationale from economic theory for using the inout/produc
price ratio relates to producers who apply the input at its economicallv
vptimum level. Irish farmers can hardly be classified as such, especially

in the case of grassland enterprises and the thnory scarcely deals at all

with non-optimisers.

One way of reflecting a relatively lewer level of importance for the

fertiliser'price index would be to add 2 largs constént(K) to its value in eac}
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year and then relate fertiliser volums to (FPI + K)/API . By means of
regression it was estimated that for the 1938 - 1975 period a value of
approximately 170 for X gave the bes fit. The following 1s tha rasulting
. 2 .. L L f-'f‘ y",,-‘y\_ o 37""‘"4:2—6 (’D) (f-, 1.7)
equation . QML Lht Sceltep ct:ay;dwwxuSn’«' . h
¢

Fo Vol = 309.06 - 103,55 (Fp1 + 170.93)/aPI ., seo - (3)

.
R = o2

The effect of the transformation is to provide » simple prediction equation

2 .
which has a Teasonably good statistical fit (R = .92). This equation is

capable of reflecting both the upvard trend in volume in the pre-1973 years

15 well as the reversal and recovery since then.

At the risk of becoming too complex however, it is possible to make an

additionai adjustment in the relative price variable so as to imprové thé

equation still further. This can bs dgne by allewing fhe factor X to

change over time. While a number of options are open, the following
| 3/

method was found +o give a satisfactory result;

Fo Vol = 239.45 - ¢) .89 EFPI.+ (261.40 - 4.921) J /arr ... (3a)
T = time = 1 in 1955 L 5

R =093"

The transformation is such that the factor K is diminished over tire,

- Thus the importance of changss in fertiliser prices Is increased relative to

changes in the agricultural priée index. This would appear to be 3 logical

1djustment since over time the use of fertiliser has become more widespread

2nd it now accounts for a greater share of farm expenses and revenua,

——

1/ Thus for a given percentage change in FPI the percehtage changes in
FPI + K) will be considerably smaller,

2/ Originally estimated as:
F.Vol. = 309.06 - 103.55 FPI/API - 17701 .93 (1/apP1)

- (14.94) (-2.8) (-14.16 |
3/ Originally estimated as EpP 1 L =2
F.Vol. = 239.45 - 61.50 357 . 16178.70 API + 304.61 ADT R™=-93

(6.62) (~2.31) (~12.38) (2.24)
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Vlasi_ =e. b Figure (E) shows more clearly the degree ta>which
equation GigJis capable of reprocducing the changes in the fertiliser volume

index that have occured since 1958. A nunber of comments are suggestgd

by the diagram.

(a) The movement in the new relative price variable accurately

_pred1c°s thn upward trend in the volume index.
(b) The volume increase subsequent upon the 1ntroduction of fertiliqe$

,'sub51d1es in 1959 and 1960 was less than that which the equation-

.WOuld suggest ought to have occured.

(c) The equation offers no explanatiﬁn for the static volume in 19635,

1966 and 1972. B

{(d) The equation ax@u§§23%f reflects the sharp reduction in volume

in 1975, . It failled however, to fully predict the sbarn increase

in 1973 and gave the peak VQlume in 1974 rather than 1973,

The latter however, is probably due to the fact that in late 1972

and early 1973 farmers foresaw with confldenca very substantial price.

rises for 1973 and thus were reactlng to these exoectaulons rather

'than the prices of 1972 as assumed in the lagg;ng'format of the

equation. The fertiliser year 1972/73 howéver, wasiunique in that

“respect. | » .
With a value of 393 for the API in 1976 and an eétimated value of 293
for the fertiliser price index (March 1977) the equation predicts a figure of

170 for the 1977 fertillser volume index (base 1968 = lOO) From tonnage

data already available it now appears that a 12 pexr cent volume increass was

achieved in 1977. This will bring the volume index to 167 which is reasonably

1/ i.e. in 1976/77 over 1975/76

=
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claszs to the predicted figure.

A further increase of 8 per cent in fertiliser prices in 1978
(1.0, 1972/78) coupled with an estimated 25 per cent rise in product prices
{(APT) in 1977 would suggest a volume index figure of approximately 181

for 1978. This would amount to an 8 per cent increase on the 1977 level.

Total Experditurs on Fertilisars.

Here it is hypothesized that the interacfiop of fertiliser demand and
price is such that there is a strong relationship bebween tétal expanditure
-m fertiliser and cash income. | Two alternative figures from national
accounts are available as indicatérs of %otal cash income aiising in thas
Farm sector each year. These are (1) "Income arising in Agriculture"(INCAR)l
(2) "Income from self-employment” in agriculture (INCSE) " The latter
differs from the former by the amount paid'cut as wages and salariés in
agricuiture and an adjustment for land annuity charges. In the natioﬁal
accounts both of these figureé inciude the value of livestock inventory charges.
Since such income is not yet converted to cash it is excluded from the INCAR
and INCSE series used in this study. The»resulting series and the fertiliser

expenditure series are shown in Appendix Table B .

Logically one would expect that the income level in year.. t-1 would have
fhe greatest effect on fertiliser expenditure in year t but that the income of
sarlier years might also play a role. Exberimgntation with a number of

lagging systems showeil  that a thres-year weighted average for t-1, t-2 and

)+

t-3 gave ¢ gopd results. Thus INCAR3 = (3 x INCAR .
£ | -3 -

+ 2xINCAR, _+
gy T 2XTNCAR,  +INCAR

;/'Equivalent to the value of total gross agricultural output including livestor
inventory changes less all expenses(but not capital expenses) and plus
certain subsidies not related to sales{including a small subsidy pald under
the Land Acts). o ' ‘

g/'Defined as "income from self-employment and other trading income™ in the
national accounts. It includes income spent to finance borrowing.



and similarily for INCSE3. The following relaticnships nn*ergﬁd betwesn

these variables and the fertiliser expenditure variable:

F. Exp«aﬂd. = "'21 064 + 0.25 INCJ‘")R3 noo—.Q oo son ' (4) ’

(£m) - (-16.03) (38.57) R = .99

F. Expend, = -18.50 + 0.27 INCSE3 ceon cos  ees (5)
(£ (-12.76) (33.986) R = .98

3 The incoms coefficients estimated in these equations differ very 1ittle.
Equation (4) indicates that a £100m increase in cash income as measured

!«y INCAR3 tv'i?slates into approximately £25m increase in fertlllscr
1

#xpenditure. The ability of thLSequatlon to predict the actual

expenditure can be gauged from Figure (F). Perhaps the most interesting

aspect of these graphs is that in spite of the extraordinary price'devélopmenﬁs

since 1973 the total expenditure on fertiliser has continued to rise in

line with cash income in approximately the same manner as over the previous

fifteen years &llhovch in both 1974 a
2/
hlgher than what might be co

ad 1975 the expenditures were somewhal

nsidered normal according to the equations for

the available cash income in those years.

With regard to expendltUre on fertiliser in 1977 (1976/77) the weiqhtcd

average income, INCAR3, for 1974-'76 amounts to £530m.

in equation (4) gives a predicted expenditurz of £111lm. Flguras aVai.labls to

dale irdicate that there was a volume increase (N P and K) of approximat ely

‘ o -
{2 per cent and an- 11 per cent price ::-5.se:J Thls would suggest an increase

of 24 per cent in the expenditure bringing it 'to £110m - a figure almost

ldentical to .that predicted by the equation.

Fe—

;/ Virtually the same result emarges from equatlon (5) since for recent years
‘ the cn:mgns in INCSE3 have been in the region of 95% of the corresoonding

changes  in INCAR3., Thus the response through INCSE3 would be
27(£1C0m x .95) = £25m approximately.

2/ By £3m and £6m respectively,

J dept of Bateullune cnd Teih Stetisk: cal Bxlletin ne:/‘a\_bcvalj
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For the coming fertiliser s2ason it is worth noting that a numser of

Sources have predicted increases in the region of 25-30 per cent for income

arising in agriculture in 1977. It is likely that soms of this increase
will have coms from inventox

ry changes. Assuming thersfore, a 25 per cent

increase in the cash income position equation (4) would indicate a total

fertiliser expenditurs figure of £136am for 1977/8 i.e. a further 24 per cent

increase on the- level predicted .above for 197@/7. Assuming price increases

can be kept to an average of about 8 per cent this would entail a 14 per cent

Increase in volume, The latter figure is cons;derably higher than that

forecasted in the previous section using equation (3GQ The dlvergence

howaver, is not too surprising. The short-‘all in prec151m in +he equations

Is such that a differsnce of this magnitude could arise through "norma1”
torevaauing error.

The exercise does however, illustrate the fact that

while these equations can provide a use ful explanatlon“ of the past

Mmovenents in fertiliser volume and exoendlture some further refinement and

ftesting is neaded if they are %o function as Teasonably accurats forecasti

ng
mechanisms.

Volunes of the individual nutrients. N. p and K.

The analysis so far has related to the total‘aggregaté volume of

fextiliser or total expenditure, However within the to»al the individual
natrients have shown somewhat differant patterns of exparsion as have their

iricess This can be seen from thevfollcw1ng table.




o SRS e 1 el e A o i

Table 4= . Po:cca‘ﬁ:ag,,n2 changes in the volume and_price of
| N. P ond K. 1959 to 1967 and 1957 to 1975
Volume 4 _ Price
N P K N P K
% . % z % % #
1958 ~ 1957 4118 69 +94 +5 -8 -13
1967 - 1975 212 18 436 | 4122 1320 4217

Sources: Appendix Tables C and D

The percentage growth in the volume of N for the pericd 1957 to 1975
was substantially»é¥eater thag that achieved in 1958 - 1957 wheresas the
opposite is true in the case of both P and K. . Cémparing these volume
lncreases with the price changes 1t can be seesn that the different growth
patterns can he rétionalised to a consiaerable extent by the differences in
the individual pri&e changes . .Thus although the price of N iﬁcreased ﬁuch
more rapidly in the sezond porlod than the first there was a substantially
greater adverse movement in the prices of P and K both of which changed

from a small negaz*ve rate of inflation to a very high positive rate of

inflation.

In an attempt to quantify the price responsivensss of the demand for the

Individual nutrients the same general approach was adopted as for the aggregate

volume of fertiliser. The following results were obtained:

Nitrogen (N)

—‘25’:? ""113708 (m+16a9)/API .F‘E?. = 096 to.b oo (6)
Phosphate(P) ~IL39— _— 490 1 [PP+(14.48—.osr}?API = .81 ... (7)
)
- Potassium(K) —3i0-8 bT771.5 (PK+2.23)/API . ﬁQ = .87

wss {B)

(N, P and K in ooo tonnes. PN,PP and PX = pricos of N, P & K respectlvely

as shown in Appendix Table:D)
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Apart from the nitrogen eguation the goodness of_fit- (R ) obtained

Y

1S considerably less than that achieved for the total volume of fertiliser.
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results are similar to those obtained in the total fertiliser equations and

therefo*e not in need of further dlscu051on except perhaps to summarise
the maln p01nt° which ara: |
(a) the equations succesd in reflecting the dgcline and fecovery in
the uoe of P and K 51nce 1973 as well as tha.halt ;n the N trend.'
(b) all three equations “explain® the general upward trend}prior to
1973. _
(c) the three éeries (actual) showed a halt in thes upvard treng in the
mid 1960°s which was not accurately reflected by the equations,
(d) the actual increases in the three series in the period 19358-60

were less than what the equations pr4d1cted in responsa to the improved

price ratios.

14’ Thls is perhaps to bs expected since there may be some degree of
substitution among nutrients, o

LT
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4. Fertiliser Demand in 1980 and 1985

While the equations of the previous sectién: can be used to make
short-term projections of fertiliser demand, they are of:only very limited
assistance in madng long-term projections. This is because the informstion
required, viz., future prices and/br income levels, entails a projection
exercise which is pefhaps more difficult than alternative methaods of

projecting fertiliser demand.

One such alternative would ke to fit a trend equation or line to tﬁé
ccnsumétion data of, say, the pastlQO years and extend this trend forward
£3 1985 or whatever year the proje;tion'ié requifed for. There are somé
jnﬁerent difficulties in this approach. It may not ke clear as to whether
2 linear or a.curved trend line ought to be fitted. Thus, for eYample,
in relation to the use of N, a2 linear trend fitted to the data of the past .

two decades gives an averages per annum increase of only 9,000 tonnes and -
a prOJccted use of 220,000 tonnes in 1985. It is clear from Figure.L
hoviever that the past series approximated anexpo*cénfial growtﬁ patternl/
more than a lineer.pattern, the averége growth rate being of the orderudf
15 per cent per annum, When projected forward this gives a figure of
5Q0,000 tonnes by 1985 which would be considered extremely unr;alistic by
informed sources. Brogan estimated N requirements gf-380 Q00 tens for a
highly intensive natlona* level of agricultural production involving an

iverage stocking rate of 1.0 LU per acre and without any adjustment for

2
increased recycling of slurry /.

L/ i.e. a constant percentage increase per year rathe than a constant
absolute increase per year.

2/ J3.C. Brogan Fertlllser in the Seventies, ,Proeeedings; Fertiliser
Association of Ireland, No. 4, July 1970, ‘
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Reference to the P and K graphs in Figurety would indicate that for

projection of

1685 a linear the 1958-77 levels might ke more realistic.
This would suggsst 105,000 tonnes of P and .f8%£,CCO tonnes of K. The linear
projection of P however raises significant questions of methodology arising
from the sharp decline in 1973-1975. In particular, it must be asked
whether the adversé shift in the real price of P will be completely reversed
by say, 1979 or 1980. If it were felt that this will occur, then the

moré correct procedure would be to assume the volume in 1980 to have recovered

' 2
to its 1973 level and then perhaps to apply the 1958—73.trendﬁéo_this 193C

lavel and project forward. This procedure is illustrated in Figure K and
. - . 1/
glves a projection of 110,000 tonnes of P for 1985 .
Figure K. An alternative trend projection of P to 1985
by 2
"i.-/_;-‘;ic_:(\\b
of o, ot 2l
4
o ‘ _ \'.‘3
£ | 7
- ~

9p oo o U7
e

- [ . 3
' |
; !
95§ {360 1985 1975 775
’1”},}{'}1 : AT ranny % /&w"i{’ '

1/ Because of the nature of the K series since 1972 trends based on
1958 - 72 and 1958 - 77 will not differ greatly.

aj 3,700 fonmnes per ommun .
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Inis particular example highlights one of the main weaknesses of
trend projections,-viz., they abscract completely from the underlying
changes in real price or other causal factors which gave rise to the past
trend and which may behave quite differently in the future. Pexrhaps one
of the main uses of estimated demand relationships such as %hose presented
in the previous section might be to evaluate simple medium-term projections’
by asking vhat relative price movements must arise in the future 3if these
are to evolve.

There is also another reason why a simple trend projection for

fertilisers may be unreliasble. The levels of fe;tilisef use shown in
the past series are detarmined by three factors:

(1) the pattern of land uss:since all crops do not receive
the same rate of fertiliser application,

(2) the percentage of land under each crop which is fertilised, and

(3) the average rate of application on the fertilised area for
’ each crop.

Cleafly for each crop, factor (2) has a maximum value which cannot be
exceeded while facter (3) élso possesses an asymptote beyond which producers
are unlikely tec proceed. Either or koth of thesé may invalidate a simple
linear ox eipO?LQ%ﬁﬁal projection of trends forward over a period of a
decade or so. Fﬁr projections of this nature it is piéferable to take
account separately of the three factors listed abovéi_ This is the approach
adopted by Brogan in 1970 Y/ and more recently in an NESC study relating

to alternative growth rates in Irish agrlcultureZ/; The”héSC study

2ntailed projections to 1985 and since this author was involved in the

research for that study the remainder of this sectionhWill be devoted to

1/ J.C. Brogan, Ibid

2/ NESC Alternative Growth Rates in Irish Agriculture Report No. 24,
No. 34, Statlonery Office, Dublin, 1977.

T T or




~ments on the findings with regard to fertiliser and the critical issues

C

involved. The primary objective of the study was to project agricultural
output and inputs forward to 1985 and assess their implications for

employment and the balance of payments. For this purpose, crop>acreages

and livestock numbers viere préjected forward by extending the 1960 - 76 trends.
This provided a trend and perhaps most likely a pattern of land use for 1985
which was as shown in Table 3§

Table 57, Pattern of land-use in 1976 and trend prcjectiohs
to 1985 (000 acres)

1976 1985

Actual Projected
heat 4 125 ; 8C
Oats 100 . 40
F. Barley 514 643
M. Barley 126 143
S. Beet 85 o 70
Potatoes 117 o ' 60
Other tillage 120 | 90

1,185 . 1,130

1/ _
Grassland 12,814 . 12,850
Pasture | N.A. : 73280
Silage }_ 2/ 2,000
Hay 2,632 ' i 1,000
3/

Rough grazing Neho 2,570

1/ Assumed to be approximately 14.0 m. acres less tillage
2/ 1975 ) ,
3/ Assumed to be 20 per cent of grassland in 1985

Sources: 1976 (and 1975), Central Statistics Office, 1985,
. NESC Ibid, Chap. 3. ‘
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This pattern of land-use was then combined with (a) a set of projected
: fertiliser rates for 1985 and (k) a projection of the percenﬁages of each
; crop receiving fertiliser.  The latter was assumed to be 100 per cent for
all crops except roots (75%) and pasture (9G%). The average rates per
acre on the fertilised area were assumed to reach the levels shown in
Takle 6 by 1985.
Table 6. Projected average rates of fertiliser on fertilised crop
: and grassland area in 1985 (lb/ac)
N o K
Wheat 40 s 50
Oats . 25 | 25 50.
F. éarley | 40 25 50 g
M. Barley 25 25 | U '
S. Beet 100 100 | 300 |
Potatoes 100 100 200 3 1
Roots (60,000 ac.) 50 ‘ 100 180 [‘
Other (20,000 ac.) 80 ' .80 220 }
Pasture - 45 : 15 | 30
Silage ' 100 30 . 130
Hay 80 ' 25 , 75
. 1f _ _
R. Grazing 0.1 | 1.0 0.1
1/ Average rate on total area
Source: NESC, Ibid, Table 5.2
;.




-

.
3 : J

[nd

By compining these three sets of separate projections, total requirements

of N, P and K in 1985 were estimated. The results are shown in Takle 7
Table 7 Projected use of N, P and X in 1985 comparad with
- the 1976 and 1977 levels {000 tonnes)

1985: N P K
Tillage 23 20 42
Pasture _ 134 45 89
Silage | 91 97 118
Hay | 36 11 . 3
R. Grazing - _ 1 -~

Total 284 104 283
1976 153 59 120

1977 168 65 142

Sources: . NESC, Ibid Table 5.4 and Dept. of Agriculture.

Thus, an increase of almost 70 per cént over the 1977 ievel was
projected for N, 60 per cent forvP and 100 per cent for K. A number of-
factors emerggd from the calculatiéns. The total tillage requirements
were sufficliently low‘relative to those of grassland as to.render the 7"~
tillage : grassland acreage balance relatively unimportant. The most
critical factors and the most difficult to project were (1) the»silage
area and (2) the rates per acre for silage and pasture. iThQ,fotal area
assumed for hay plus silage was such as to provide sufficient winter feed
for the projected livestock pOpulation; It allowed 0.4 acfeslper LU at
a projected stocking rate of 1.4 acres per LU.

One method used to assess the projectea increase in the per'

‘acre rates for grassland was to relate the change to cross-sectional farm

-
cr- pp— -
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data on per acre rates and stocking rate from the Far Management Survey

(FMS)l/. The diagram used is reproduced _ *in Figure Lo« The
point marked X; represents the volume per acre of grassland (at 19;4 prices)
projscted in Table 7. The dotted line represents the crcss-sectional
relationship shown in the FMS for creamery milk farms. It suggests that
the 1985 projection tears a correct relationship to the 1972 - 1975
observationse.
_ et
The N projection at 284,0QO is considerably below the e&g&eé&e»éaﬁ

irend projection of 520,CCO tonnes. The big issue here rélates to the
fact that,ih the past, N increased at an average of lﬁ‘per cent per annﬁm
in association with a 2 per cent average rise in_stocking réte.. While
one can f£ind no undue pessimism in the rates for grassland projected in
fable & it is Qifficult to see how a 2 paxr cent growth in sfocking rates

N . '_ N %
can be combined with such a significant reduction 1n the growth for N,

Perhaps the biggest issue in the projections of Table 7 however;
was the assumption regarding the degree of recycling of farmyard manures
and the effect of this on purchases of artificial manures. The view was

taken that the totals shown in Table 7 need not be altered for this factor.

One reason for this conclusion was that many of the per acre rates shown

in Table &6  wvere basea to a large extent on the paéf’Fertiliser Use Surveys
in which the rates given are for artificial manure and therefore in addition
to nutrients derived from farmyard manure. Furthermore, it was the
authors’, belief that eﬁen in the past a very high prOportion o£ the nutrients

from farmyard manures have keen recycled. T

1/ As presentea by W.E. Murphy and J.C. Brogan, “"Review : The Use and
Value of Fertiliser and Lime", Paper presented at An Foras Taluntais,
Johnstown Castle, Sept. 1975. '
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The Temarks in section 2 of the papsr about the effect of recycling
on demand for ertificial manures in the Netherlands might appear to contradict
this approach. fhis is not the case because the continuation of trends
in Irish agriculture would result in stocking rates and meal feeding rates
which even in 1985 would still be very much lower than the average levels

1/

achieved in the Netherlands at the prasent timz™ .

An alternative set of projections were derived in the NESC study under
the assnmptlon of a doutling of the growth rate compared to the past trend /

fhis 1nvolved an extra 200,000 acres in tillage over the trend projection
#ith the stocking rate on-grossland raised from .7 to .8 LU per acre. It
was estimated that this would raise the total requirements for N-té 410,000
tonnes along with llé,OOd toﬁnes for P and 354,C00 tonnes for K. The volume
per acre of grassland is markéd Xp in Figure L The high groﬁth rate
involved in thiS‘éOdél, however, must be considered highly spesculative and
in spite of EEC entry the trend position appears to be the most likely
outcome. . |

In the event of the trend course continuing, a linear extrapoiation
of the 1977 and 1985 fertiliser levels shown in Table 7 would suégest a
figure of approximately 220,000 tonnes of N in 1980, 80,000 tonnes of P
and 200,000 tonnes of K. These projections for N an§7¥ are exactly in
lfne with the 1975-77 increases. It would appear to be more.likely, however,

that P will reach 90,0C0 tonnes by 1980.

I A NESE ety /4,7@ 1.5 ety 0/ el fon ol
0.7 LU /ﬂo acd A 985 i

j 33[, pa. /,L CAO A L9t —-$5 ,ow«»{;,wl = QS/Z
I/!A:\ ,?6/.'—,2‘6
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5, Conclusions

The statistics for the two most recent fertiliser seasons indicats
that the pre-1973 uvowaxd trend in fertiliser use has been firmiy
re-established. This is a walcome turn of eVepts after the sharp
decline in 1974 and 1975 when the fertiliser voluma index fell by 24 per cent.
Although the post 1973 decline was substantial indee&,it should be obsexved
that the volume in 1973 had increased approximately 25 per cent over the
previous year and was 50 psr cent above the 1970 levél. This increase was
mainly.qn grassland and while stocking rates rose by about 15 per cent.in

1970~1973 this would hardly seem sufficient to warrant the 50 per cent

igcrease in fertiliser. Viewed in that light the low leveié of 1974 and
=#specially 1975 should b;_seen more as a problem of nutrient baiénce and less
as a problem of total fertiliser volume than is usually allowed, = In fact

‘L appears likely thaf the actual applications in 1974 were bolsterxed

Ly a carry—ovexr of stocks from the previous season and thus wexre higher

than the volume index would suggest.

When assessed by European standards the Irish farmer's reactzon to uhe
adverse price shifts in 1974 and 1975 seems rather moderate. For-hlm the
price changes relative to product prices were the worst experienced in the’

Nine and, although Ireland tied with Denmark in terms of cut-back in volums,

- . N P LI (P Ion & oL SR e e e e it S et NI A S S bl
a3 PR ek s N b o e L R NPT T e » o - 2 .
o , - i N

on a pro-rata basis the reduction was no worse than that of the other countries

and may in fact have been somewhat better.

, , |
The}analysis in section 3 of the paper has shown that it is possible

o attribute the most of past changes in fertillser use to movements in the
wrices of fertilisers relative to agricultural product prices and incomes.
The product pricés and estimated income changes for 1977 coupled with Ehe
very moderate fer*iliser price increases apoarent at the moment suggest that
a volums incrﬂase of about 8 per cent may be achieved in_the 1972/8 se3son
and possibly more. Thls is in addition to an estimated 12 per cent increase
in the past season.

\ §
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For the long~term position it would app=ar that unless a strong development
i programime is initlated by the government Irish agriculture will progress at
! about the same rate as in the past dacade 2nd a half. Tranélating this into
o 'fertiliser requirements it would appear that the consumption of N will be closa
| to 300,000 tonnes by 1985, P slightly over 100,000 tonnes and K about

280,0C0 tonnes. The nitrogen figure however, is somewhat a case of the

Sees ,
forecaster refusing to believe what he #a33. The average rate of increase

for N over the period 1958 to 1977 amounted to about 15 pex cent per annum -

vhich if continued would result in an annual consumption of 5C0,000 tonnes

~

Ly 19852 Thz lower level'projected in this paper certainly begs the question
23 to how the past rate of growth in stocking rates (2% p.a.) can be sustained

with a greatly diminished rate of increase in nitrogen usz.
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Aopcendix Table A. Indices of Volume of gross agricultural output, volume
of fertiliser consumption, agricultural prices and fertiliser
prices, 1952 ~ 1976,

A4 Volume,. 1968 = 100 Prices 1953 = 1CO
Year GAO Fexrtiliser Aq. Products _ Fertiliserxr
'1955 . 7501 36.1 § 10301 B 99&5
1956 75.8 36.0 93.5 _ 1017

. 1957 79.1 38.7 99.8 102.5
1958 73.1 " 41.4 . 102 .5 99.8
1959 779 45,6 " 102.4 80,2
1980 . 80.4 50.6 9.6 ’ 71.4
1961 83,9 54,8 - - 100.0 66,2
1962 86.4 64.3 3 . 101.7 , 67.7
1963 : 86,7 712 102.2 674
166 ) 90.0 - 73.6 113,1 : 69.0 -
1965 90.8 72,7 ' 117.7 72.8
19656 90,6 733 11569 73,1
1967 93.5 89.8 118.3 : 74.8
1968 100.0 100.0 130.4 81.8
1589 . 100.2 109.8 134,1 83.0
i 1970 103.1 116.1 . . 140.3 83.7
‘ 1971 109.7 130,2 : 1501 S0.4
1972 113.8 130.3 182.3 . 100.0
1973 116.6 163.1 238.2 1109,.2
1974 - "116.2 156,5 241 .6 173.5
1975 124.4 124.5 309,5 258,0

1975 118.7 149.1 . 392,7 265.9

l/ The fertiliser volume index for year t relates to consumption in the
fertiliser year t=1/t. It includes £ime.

Sources: Irish Statistical Bulletina. The fertiliser volume-iﬁdices for the
years 1958 to 1968 were kindly provided by the Central Statistics

Officee




Appendix Table B. Incoma ar"ising i{) agricul’f:ural’
income from self-employmaent and other trading (1
on fertilisar, 1955 o 1976.

(INCAR), agricultural .
NCSE) and expenditure

v | k7 2/
INCaR . INCSE Fert. exvend.

Year - £m £m £m
1955 123.4 102 .4 8+30
1956 116,77 93.8 8,59
1957 o 128,.3 107.0 9,10
1958 114.0 ‘ 93,1 9,57
1959 : 116.3 - 95.1 8,47
1920 ' 128.5 110.1 . 8628
1961 139.5 121.5 8041
1962 136,1 117.9 . 10,24
1963 13406 ) 116 9 11 022
l 96‘4 o 151 03 131 09 11 093
1965 142,2 121 .1 12.43
1986 - 148,7 ; . 126,.8 12,53
1267 173.3 156.,2 15.82
1968 185.4 © 163.4 19.24
1969 188,1 165,.4 21.58
1970 193.1 163.6 23.04
1971 220.0 194.0 28,17
1972 267.9 : 2875 30,85
1973 332.0 299 .4 42.01
1974 364.6 328.0 355.01
1975 570.0 528.,1 68.77
1976 - 559.0 3513.0 88.38
1/ Both INCAR ang INCSE exclude the valus of stock changss,

g/'Ferﬁiliser expenditure in year ¢ relates to the ¢
It includes the value of Lime,

Source: Arish Statistical Bulletin.

-1/t fertiliser yeaz,
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Appendix Table C. Consumotion of Fertilisers in Ireland 1957/8 to 197%/7

N P K
[ Ve ' (ooo tonnzs
1957/8 | 18.3  27.4 44,2
1958/9 ' | 20 9 33.5 44.4
1939/60 : 22,0 36,6 49,2
1960/1 . .25.0 35,4 55,5
, - 1961/2 29.5 414 67.0
1952/3 e 31.0 . w5 754
tosy/a 387 L hsta 76.8"
1964/5 29.7 N 49,6 7623
19556 | 31.9 4 43,9  '70'.1»
1965/7 47.8 56,1 93.1
1967/8 _ 53.8 _ 64.6 104.1
19685 .. 64.0 . 69.5 111.6
' 1969/70 | 713 s 117.6
1970/1 | 87.1 797 128,5
1971/2 ' ' 98.3 - 77.8 119.6
1972/3 A= 131.8 T O 155.3 - -
1973/4 | | 130.2 | | -84z 151,0
1974/5 A 133.0 50,5 93,1
1975/6 , 152.7 ' 5847 120,2.
1978/7 1 163.2 =l 5.2  141.6

Source: Farm Bulletin. 1976/7 Dept., of Agricultulre.
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Siurce:

These prices relate io (a)
March of each year.
prices:

1955 ~ 1959 Sulphate of Ammonia (21%) powder Superphosphate (8%)
and Muriate of Potash (42%).

19584 ~ 1977 Ccan {20.5%, 23%

Muriate of Potask (50%)

1980 - 1963 welghted combinations of the two fertilise
for each nutrient. . Weights, g0 -~ 20,

for The yeurs m&q,b/}bz awd, 1743

Appendix Table D. Prices per 100 1bs of N, P and K . 1955 ~ 1977,
N P K
Year £/100 1b. £/100 1b. £/1C0 1b.
35 5.15 753 2.00
;g;g 5,29 772 2.1
1957 5.04 7090 1098
1928 4,80 7.81 1.857
19359 4,28 4.88 1.79
. 1960 3.73 4,19 1.70
1961 3.66 4,C9 1.33
1962 3.74 4,45 . 1,37
1963 3.92 4.57 1.38
1984 3.73 4,74 1,26
16455 4.48 4.83 ey |
1035 4,39 4,83 1.47
1957 4.37 5.C9 1.47
1968 4.£9 5.61 1,71
1969 4,74 5.75 168
1:)70 4.7 5¢75 l 067
1971 4.72 8427 1.87
1972 35.03 7.32 2,08
1973 5.41 8.01 2,31
1974 4 8.03 15.¢8 3.59
1975 10.88 24,73 544
1976 10.90 25,82 5,73
1977 1205 27.83 6.68
MNotes

elemental N, P and K and (b) the end of

They were derived from the following published

and 26%), granular Superphosphata (8%) and

rs listad above
€0 ~ 40, 40 - 60 and 20 -~ g0,
fespccfiua?j_ B

Irish Statistical Bulletin.

7%




‘Appendix Table .
1973 - 1975 and agricultural prices
EEC Countries,

TR R AN 1o PN RSP U AL b S SRl s S

Indices of the volume and

price of fertilisers,
» 1972 -~ 1975 in the nine

(Constant price series for
Eurostat, Agricultural Pric

1973.= 100 (1972 = 100 foxr aar. prices)
1972 1973 1974 1975
Germany Fert. Vol. 97.2 160.0 | 103.9 94,2
Fert. prices :, ’ 100.0 109.4 131.6
Agr. prices 100.0 106.3 § 102.8§ 116.4
France Fert. Vol 86.2 100.0 96,2 79.6
Fert. prices . 100.0 144.3 162 .4
Agr. prices 100.0 112,0 | 175 128.0
Italy Fert » Vol. 93.1 . 10000 95.0 87‘4 )
Fert. prices. 100.0 170.9 199.,5
Agr. prices 100.0 1249 147.5 165.8
Netherlands Fert. Vol, 105,6 100.0 | 101,3 94,5
Fert. prices 100.0 116.8 133.6
Agr. prices 100.0 111.1 104.6 { .117.9
- Belgium Fert. Vol. 98.2 1C0.0 102,9 - 98.2
Fert. prices 100.0 126.6 180,2
Agr. prices 100.0 113.9 112.2 | 127,
Luxemb'urg FeZ't ° VOl » 103 02 100 oO 83 42 86 *8 .
. Fert. prices 1600.0 136.8 1555
Agre. prices 100.0 109.4 110.1 123.5
Denmark Fert. Vol. 92.0 100.¢ | 114.0 85.8
Fert. prices 100.0 122,51 - 210.0
Adr. prices 100.0 129,1 130.7 142.5
UK., Fert. Vol. 151.7 100,0 | 143.4 | 115.4
: Fert. prices : 100.0 115.4 179.9
~ Agr. prices 1C0.0 . | 128,58 144.8 180.0
Ireland Fert. Vol. ' 79.8 100.0 | . 96.0 76.3
' Fert, prices 100.0 158.9 236.3
Agr. ‘prices 100.0 130.7 132,5 169.8
" Sources: Vol. index: "Eurostat: Agricultural Accounts 1975 and 1976 SOEC

fertiliser expenditure ), Fert.
e Statistics,

Luxemburg index from Table F
EC

2 pl22,
~ Index of Producer Prices of Acor

2
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price index5

1969 - 1975. SOEC.
4gT. price index}
icuitura] Products, 1969-176

Eurostat,’

SOEC.

A1l Ixrish indices are from the

drish Stetistical Bulietina
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