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GENERA L S UMMAR Y

Background
Since the foundation of the State the size of Ireland’s merchandise import

bill has been a central issue for those interested in economic policy. Over the
years much attention has been given to its magnitude and to ways in which it
could be reduced. Up to 1984 imports exceeded exports in every year since
the end of the Second World War and major economic crises were characterised
by a rise in the balance of payments deficit to what was felt to be an unsns-
tainable level. The standard policy response was to restrain domestic demand
to reduce the level of imports. It is a sign of how much has changed in the
Irish economy that so little attention has been given in the last three years to
the reversal in this traditional excess of imports over exports. To an economy
watcher of the 1960s looking at the Irish economy today this reversal in the
chronic deficit in the balance of trade would be a major surprise, though the
plethora of other novel and disturbing economic problems would soon distract
attention. Nevertheless, the alteration in the structure of the economy which
has brought about this change in the balance of trade is clearly of major
importance. It is important to establish why the change has taken place;
whether it is due to a slow-down in economic activity and whether there
would be an explosion of imports if the rate of economic growth were to rise.
To answer these questions it is necessary to look anew at the determinants of
the volume of Irish imports.

While merchandise imports have risen less rapidly than merchandise exports,
they still rose much faster than the other components of final demand due
to a continuing high propensity to import. This paper examines this rising
share of imports in final demand over the period 1960 to 1982 and considers
a range of different factors which may have caused it. Among the potential
factors are changes in the pattern of domestic demand in favour of goods with
a high import content; changes in the competitiveness of Irish industry; the
freeing of trade under the Anglo-lrish Free Trade Agreement and Ireland’s
entry into the EEC; and the effects of domestic fiscal policy raising the level
of capacity utilisation in the domestic economy. To help identify the relative
importance of these different factors imports have been broken down into
six different categories which are examined separately.
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Results
The results of this study indicate that changes in the pattern of demand in

favour of goods with a high import content have been a major factor in the
increased import penetration of the Irish economy over the past twenty-
five years: there was a rapid increase in the capital stock, much of which

consisted of imported machinery and equipment; the major growth in the
industrial sector centred around the extensive use of imported raw materials
(the propensity to import out of industrial exports is quite high); increasing
wealth has led consumers to seek a wider choice of products and to devote
an increasing share of their incomes to goods which are not produced in Ireland

(e.g., cars and avocado pears). All of these factors would have resulted in a
substantial increase in import penetration even if there had been no change
in the competitive position of the Irish economy over the period. The research
results presented in the paper indicate that approximately half of the rise in

manufactured import penetration and a quarter of the rise in total import
penetration was attributable to this change in the composition of demand.

The results of this study show that the volume of imports is affected by
the competitiveness of Irish industry; changes in the price of imports relative
to the price of other inputs, especially that of labour, have significantly
increased the propensity to import over the period examined. Changes in the
capital intensity of industrial output affect thc volume of imports. Imports
are also subject to strong cyclical variation; when output is below its expected
long-run level imports decline and when output is pushed above trend much
of the additional demand is met from imports.

In the short term, the effects on imports of changes in competitiveness, in
particular wage cost competitiveness, are relatively small: a 1.0 per cent rise
in wage rates leads to a rise in imports of between 0.13 per cent and 0.21 per
cent. Over time, however, the cumulative effects are quite large. This study
suggests that the deterioration in labour cost competitiveness had a major
effect on the propensity to import throughout the period. This is especially
so for the 1960s. In the case of manufactured imports we found that this loss
of competitiveness probably accounted for nearly half of the observed rise
in the propensity to import out of final demand over the period 1960-82. In
addition, any long-run effects of the disimprovement in competitiveness on
the productive capacity must be added to these cumulative short-run effects
to arrive at the final effect on the economy. The evidence from another study
(Bradley and FitzGerald, 1987) suggests that this cumulative long-rnn effect
on productive capacity can be quite large.

EEC entry had its biggest effect on imports of food. It is estimated that,
by the end of the period, food imports were at least a quarter higher than
they would have been under the trading regime in force prior to EEC entry.
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In the case of manufactured imports no significant impact of EEC entry was
detected. This does not mean that the elimination of customs’ duties had no
effect but rather that any such effect was relatively small when compared to
the results of other changes in the economy over the same period.

This paper makes clear the importance of domestic supply factors in
determining the level of imports. If the productive capacity is not there to
supply domestic needs or if it is not profitable to supply them by domestic
production, imports fill the gap.

Results for Categories of Imports

Food: Food imports rose by between a quarter and a half as a result of
EEC entry. This does not necessarily mean that the economy suffered as a
result of this increase: account must be taken of the wider choice made
available to consumers through the reduction of import controls and also of
the effects of farmers switching production to exports where profitability
was cnhanced through EEC entry. The effects of EEC entry on the propen-
sity to import food were completed by the early 1980s and the propensity

to import should stabilise over the rest of the decade. As living standards
improve a smaller share of income will probably go on food, including food
imports. While any increase in domestic agricultural output generally reduced
food imports, this effect was small by the end of the period; the Irish agri-
cultural sector shifted its capacity to producing for export rather than home
markets.

Energy: The volume of energy imports is influenced by changes in relative
prices. It is estimated that the long-run effect of a 1 per cent rise in energy
prices in 1982 would have been to reduce energy demand by around 0.6 per
cent. The economy takes a long time to adjust to changes in real energy prices.
The failure to take acconnt of this slow speed of adjustment may have

accounted for the failure to detect significant price elasticitics in many earlier
studies.

Manufactured Goods: just over half the rise in the propensity to import
manufactured goods over the period 1960 to 1982 was due to changes in the
composition of demand in favour of goods with a high import content. The
rapid rise in rates of pay in industry compared to the cost of imported manu-

factured goods was the other major factor in the rise in the propensity to
import over time. This was of particular importance in the 1960s. The pro-
pensity to import out of industrial exports was very high at around a half. A
I per cent ch~ulge in the price of imports would reduce the volume of imports
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by about 0.25 per cent. The elasticity with respect to wage rates was just
under 0.2. We found that any change in capacity utilisation results in a sub-
stantial change in the volume of imports.

Services: The study suggests that expenditure abroad by Irish tourists will
tend to rise faster than income. It also suggests that this expenditure is sen-
sitive to the price of some domestic services.

Policy Conclusions

1. The first major policy question which arises from these results concerns
what is likely to happen to the propensity to import in the future. The change
in the pattern of demand, which was so important a factor in the rise in the
propensity in the past, is likely to be less important in the future. Exports
and invcstmcnt in machinery and equipment, which have a high import con-
tent, are unlikely to increase their share of final demand from their present
high level.

Clearly, changes in the competitiveness of Irish industry could affect the
propensity to import in the future. They played a significant role in raising
the propensity to import in the 1960s, though thcir effects in the 1970s were

somewhat smaller. In the absence of a compositional effect, the development
of competitiveness in the future will be the major potential factor affecting
the propensity to import.

2, The second major policy implication to be drawn from this study is that
a stimulus to output from fiscal policy will result in a substantial rise in the
propensity to import above its pre-existing level. The multiplier effects of
such stimuli will, as a result, be small. This is in line with the results of a
number of other studies. Even as a short-term demand management measure,
demand stimuli to the Irish economy will have little effect on output and
employment, serving only to raise capacity utilisation and imports. For
example, if capacity utilisation in 1982 had been raised to its 1979 level by a
fiscal stimulus, imports would have been almost 10 per cent above their actual
level.

3. The third major policy question which arises from this study is the
magnitude of the benefits to the Irish economy from the growth in industrial
exports. The estimated propensity to import out of a unit change in industrial
exports is very high. When taken together with the large repatriation of profits
by foreign owned companies, this implies that the true domestic value added
is not very great. While it is clear that, even with a small domestic content,
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the growth of exports is the only way to promote the long-term growth of
the economy, it it, none the less, a major cause for concern whether we are
paying too much in terms of subsidies and tax write offs for these exports.

4. The fourth major question which arises from this study concerns
energy imports. The results indicate that, ill forecasting future energy
demand, it is important to take account of changes in relative prices. Large
and costly mistakes will be made if this is not done in the future. The economy

takes a long time to adjust to relative price changes and is still adjusting to
changes in prices which took place in the 1970s. As a result, current trends
in energy demand are not necessarily a good indicator of trends in the medium
to long term.

In conclusion, it should be remarked that the increased import penetration
of the Irish economy over the period examined was not necessarily a bad
thing. It provided the machinery and equipment to increase our capital stock.
It allowed the growth of many industries which relied on free access to
imported materials (and free access to foreign markets). It helped meet con-
sumer demands for products which could not be produced domestically. It is
only in so far as it killed off industries producing for the domestic market
that it may have carried a cost.

For the future the results of the study suggest that the propensity to
import, through its effects on the balance of payments, will not pose as big a

constraint on growth as it did in the past. Provided that the ill-fated policies
of demand stimulation, popular over the 1970s and early 1980s, are avoided
we can look forward to more balanced growth in the future. The problem of
raising the Irish growth rate can only be tackled by policies which raise the
output potential of the economy. This may bc platitudinous but, in the light
of past history, clearly needs repetition.



Chapter 1

SCOPE AND PURPOSE OF THE STUD Y

1.1 Introduction
Since the foundation of the State the size of Ireland’s import bill has been

a central issue for those interested in economic policy. Over the years much
attention has been given to its magnitude and to ways in which it could be
reduced. Import substitution has been an objective of many governments over
that period. This interest in the quantity of goods which we import is not
surprising or unusual. As a small economy in a world where economies of scale
are of vital importance in manufacturing industry, we have had to meet a
large part of our requirements for consumer goods and capital goods by buying
them on foreign markets. The way our industrial sector has developed since
the 1930s with relatively little emphasis on the processing of domestic raw
materials has accentuated this need to import a large volume of materials for
further processing.

Due to the fact that imports exceeded exports in every year between the
end of the Second World War and 1984 the volume of imports was a major
preoccupation of policy makers throughout most of this forty year period.
In the period up to the mid-1970s major economic crises were characterised
by a rise in the balance of payments deficit, to what was felt to be an tmsus-
tainable level. The standard policy response was to take action either directly,
or indirectly through reducing the lcvel of domestic demand, to reduce the
level of imports. It is a sign of how much has changed in the Irish economy
that so little attention has been given to the reversal in this traditional excess
of imports over exports in the last two years. To anyone looking at the Irish
economy today from the standpoint of the 1960s this reversal in the chronic
deficit in the balance of trade would be a major surprise. No doubt the plethora
of other economic problems which would present themselves as novel and
disturbing would soon distract attention. Howcvcr, the alteration in the

structure of the economy which has brought this about is clearly of major
importance.

Because of the importance of imports in the Irish economy their behaviour
was a frequent subject of economic research in the past. In the late 1960s
and early 1970s quite a number of papers examined the behaviour of imports
at both an aggregated and a disaggregated level (see Baker et al., 1969/70 and

6
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McAleese, 1970). The results of this research suggested that the marginal
propensity to import in Ireland was substantially greater than the average
propensity and that the elasticity of demand for imports with respect to

domestic activity was substantially greater than one. It indicated that an ever
increasing proportion of the growth in domestic economic activity would be
met by imports. However, when the resnlts of this research are confronted
with the reality of the 1980s, there is a substantial overprediction of imports.
It is important to establish why this change has taken place; whether it is due
to a slowdown in economic activity and whether there would be an explosion
of imports if the rate of grovcth in economic activity were to rise. To answer
these questions it is necessary to look anew at the determinants of the volume
of Irish imports. This paper describes the results of such a study.

The openness of the Irish economy and the importance of imports in both

meeting consumer demand and as an input into the production process means
that any study of imports must be cast within a wider framework. The pre-
vious studies of Irish imports have tended to ignore this wider context. In
modelling the demand for imported materials by industry the fact that these

are jointly determined with the other factors of production has generally
been given littleconsideration. Similarly the demand for imported consttmer
goods has generally not been examined in the context of a model explaining
the over~dl behaviour of consumers. (Exceptions to this are the studies by
Geary and McDonnell, 1977 and 1980.) In this paper the widc range of
factors which have potentially affected Irish imports over the period 1960 to
1982 are analysed within a wider model of the productive sector of the Irish
economy. (An exception is the volume of tourism imports which is modelled
as part of a consumer demand system.)

The most obvious factor affecting the growth of imports over the last
quarter of a century has been the growth of the economy as a whole. However,
as mentioned above, the growth of imports has been substantially faster than
the overall growth in the economy reflecting a significant increase in import
penetration. The potential factors which gave rise to this increased penetration
are many. Among the more important which are considered in this study arc:
the opening of the irish economy to trade as a result of the Anglo-Irish Free
Trade Agreement in 1965 and Ireland’s entry into the EEC in 1973; changes
in the competitiveness of the Irish economy over the period as the cost of
the factors of production in Ireland changed compared to those abroad;
changes in the structure of the productive sector due to technical progress;
and changes in consumer tastes as income rises. The objective of this paper is
to analyse the relative importance of these different factors.

Section 1.2 of thisehapter examines briefly the trend of total imports over

the period of the study, 1960-1982. Section 1.3 considers the role of imports
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in the Irish economy using the information contained in successive input-
output tables. Finally Section 1.4 spells out the structure of the rest of the
paper.

1.2 Trend of Imports
As can be seen from Table 1.1 and Figure 1.1, throughout the period

1960 to 1980 the share of imports in final demand (all expressed at current
prices) showed an upward trend. While there was a big step upwards in 1974
due to the rise in oil prices it was clear that there were other factors at work
over the period which gave rise to an increase in the import penetration of the
Irish economy. This is made clear by an examination of the share of imports
in final demand, all expressed at constant 1980 prices (Table 1.1 and Figure
1.1). In using constant price data the direct effects of changes in the terms of
trade on the share of imports is eliminated and a clearer picture emerges of
the changing structure of the Irish economy over the period. Thc constant
price data make it clear that the increase in import penetration was particularly
rapid in the 1960s. While it continued in the 1970s the increase in penetration
was much less than in the previous decade, in spite of the reduction in tariffs
consequent on Ireland’s entry into the EEC in 1973. In the early 1980s the
share of imports in final demand fell in both current and constant price terms.
This fall coincided with a prolonged period of stagnation in the economy.

Over the quarter of a century there were a number of important changes
in the Irish economy which probably contributed to this growth in import
penetration. In the 1930s a policy of developing Irish industr3, by protection
was adopted. Much of the new industry was oriented towards supplying the
domestic market. It was not until the mid-1960s that any significant change
was made ha this policy. As a result Ireland entered the 1960s with a relatively
high level of tariff protection and a mann facturing sector which had developed
for thirty years with the aid of this protection. Already by 1960 there had
been a change in the direction of industrial policy. The introduction of export
profits tax relief in 1956 and the provision of grant assistancc to new foreign
industry producing for export, presaged a new more outward-looking industrial
policy. This policy, as implemented in the early 1960s, involved unilateral
reductions in the protective tariff wall. As a result of this policy the protection
given to Irish manufacturing industry was substantially reduced. The signing
of the Anglo-Irish Free Trade Agreement in 1965 involved a further reduction
in protection for certain sectors of Irish industry (McAlecse, 1973). All of
these changcs made it much easier and cheaper to import a wide range of
manufactured products from abroad than it had been in the previous decade.
It is, therefore, not surprising that there was such a substantial increase in
import penetration in the 1960s.
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Table 1.1: The Share of Total Imports in Final Demand
(per cenO

Current Prices Constant Prices

1960 27.6 24.9
1961 29.0 26,7
1962 28.6 27.1
1963 29.6 28.3
1964 30.3 30.5
1965 30.5 31.2
1966 30.2 31.7
1967 29.1 31.5
1968 31.2 33.0
1969 31.7 34.7
1970 31.1 34.5
1971 30.3 34.7
1972 28.5 34.2
1973 30.9 37.2
1974 36.1 25.8
1975 32.8 32.8
1976 35.3 35.5
1977 37.2 36.6
1978 87.7 38.4
1979 40.2 40.9
1980 39,1 39.0
1981 39.1 38.8
1982 36,3 37.5

Source: Department of Finance Databank.

Ireland’s entry into the EEC in 1973 involved the elimination of all pro-

tective tariffs and quotas with other EEC countries. The abolition of tariffs

generally took place over a five year period. However, the reduction in pro-

tection in the 1960s in partictdar for trade with the UK, had already exposed

the bulk of Irish manufacturing industry to competition from UK imports.

The sectors of industry which were still protected to some extent against all

foreign imports in 1973 were the food industry and the motor vebicle assembly

industry. (In the case of the motor vehicle assembly industry protection was

phased out over a ten year period after 1973.) It was to be expected that

these sectors would be significantly affected by EEC entry. For the rest of

industry, which was already subject to competition from the UK, it was not

as clear how much domestic production would be replaced by new imports.

In the event, the data shown in Table 1.1 suggest that EEC entry had less of

an effect in increasing import penetration than did the freeing of trade in the
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Figure 1.1: Share of Total lmports in Final Demand
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1960 1963     1966     1969 1972 1975 1978 1981 1984

share at current prices
share at constant prices

1960s. However, because of the many other factors at work over the period
1960-1982, it is not possible to reach any firm conclusions as to the effects
of the reduction in barriers to trade on the level of import penetration with-
out further research.

There was obviously a wide range of other factors affecting the demand
for imports over the last quarter of a century. Among the more important
were changes in the competitiveness of the Irish economy vis-a-vis foreign
competitors; the growth in the overall standard of living leading to a change
in the composition of demand in favour of a more varied range of goods and
services; the growth of the Irish manufacturing sector with a major shift in
favour of production for export rather than home m~kets. All of these
factors are examined in later chapters of this paper.

The behaviour of imports in the early 1980s appears to show a different
pattern from that experienced in the previous two decades. The share of
imports in final demand, when considered in both value and volume terms,
fell significantly in the early 1980s from its peak in 1979. Whether this
represented a change in behaviour or whether it is readily explained by the
prolonged recession in Ireland remains to be investigated in this paper.
Obviously the answer to this question is of considerable importance for the
future of the Irish economy in the medium term.
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To better understand the behaviour of aggregate imports in Ireland this paper

looks separately at the determinants of each of six different categories, in

consideilng the results obtained from this analysis and its implications for the

determinants of total imports, it is useful to examine the relative importance

of each of the categories examined. As can be seen from Table 1.2, imports

of manufactured goods, which accounted for just over 50 per cent by volume

of total imports in 1960, had increased thelr share to 67 per cent by volume

in 1982. As a result, the factors affecting this category of imports will be of

major importance in explaining the movement of total imports over time. No

other single category of imports accounted for more than one-eighth of the

total in 1982.

Table 1.2: Imports Disaggregated as a Percentage of Total Imports, Volume

Raw Manufactured    Services -    Services -
Food Energy

Materials Goods Other Tourism

SITC 0-1 sITe 2+4 SITC 3 SIT(] 5.9

1960 14.2 8.4 18.4 50.8 1.6 6.6
1961 16.3 7.5 16.9 51.3 1.9 6.1
1962 15.0 7.5 15.7 53.5 1.7 6.5
1963 15.2 7.4 14.5 54.6 1.7 6.7
1964 13.7 6.9 13.0 58,1 2.1 6.3
1965 14.7 6.2 13.3 57.1 2.4 6.1
1966 13.7 6.1 13.6 57.2 3.0 6,5
1967 13.1 6.3 15.6 56.6 2.7 5.7
1968 12.6 6.6 13.2 59.0 2.9 5.7
1969 11.9 5.9 12.6 62.8 2.7 4.9
1970 ll.0 5.9 14.4 61.5 2.5 4.7
1971 10.3 5.8 15.6 61.4 2.4 4.4
1972 11.5 5.9 13.7 62,4 2.3 4.2
1973 10.2 6.0 12.8 64.8 2.1 4.0
1974 l 1.0 6.0 12.4 64,4 2.0 4.3
1975 12.9 4.3 13.2 60,7 4.5 5.1
1976 11.6 4.9 11.2 63.5 4.3 4.4
1977 ll.t 4.1 10.8 65.0 4.7 4.2
1978 10.1 3.7 9£ 67.0 5.0 4.6
1979 10.6 3,6 9.4 67.3 4.2 4.9
1980 11.1 3.6 9.6 66.4 4.4 4.9
1961 12.2 3.7 8.4 67,1 4.2 4.4
t982 12.0 3.5 8.3 67,3 4.7 4.3

Source: CSO Trade Statistics of Ireland.
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1.3 Imports and the Structure of the Irish Economy
The three input-output (I-O) tables prepared by the CSO for 1964, 1969

and 1975 provide an important source of information on the structure of the
irish economy, in general, and on the role of imports in the economy, in
particular. These tables provide a snapshot of the structure of the economy

at three different points of time showing the sectors which had a relatively
high import content in those years and showing what proportion of imports
entered directly into final demand and what proportion first underwent trans-

formation in the domestic productive sector. ’eVhile these tables are purely a
set of accounting identities and have no behavioural content (they do not
explain why imports played the role they, did in the economy) they do pro-
vide a valuable tool. They, show which sectors of the economy played a cruci~d
role in determining the demand for imports and they also provide an indication
of what components of final demand had the highest import contents. (This
information can be derived on the restrictive assumption that the proportion
of each input used by each sector, as defined in the input-output table, is
identical for each unit of output.) Finally, even though there are only three
I-O tables available prepared by the CSO they, do ",dlow us to carry out a
limited examination of how, though not why, the role of imports in the
economy has changed over time. The origins of the tables and the preliminaD,
analysis carried out on them is described in detail in Appendix 1. Here we
only, consider the results of this analysis.

As described in the Appendix, the I-O tables were used to derive estimates
of the direct and indirect import contents of a unit of each component of
final demand for the three years for which tables were available. The direct

import content represents the imports which entered final demand without
being processed in the domestic productive sector. (Examples are tourism
expenditure abroad by Irish residents and cars manufactured abroad, both of
which enter domestic consumption without processing by the domestic pro-
ductive sector.) The indirect import content is the imported raw materials
embodied in domestically, produced goods entering final demand. For the
purpose of this study final demand has been disaggrcgated into a wide range
of categories. The results of this analysis are shown in Table 1.3.

Over the period 1964 to 1975 the import content of personal consumption
showed the biggest rise. This period coincided with the relaxation of tariff
barriers, the Anglo-Irish Free Trade Agreement and Ireland’s entry into the
EEC in 1973, as well as major structural changes in the economy itself. The
rise in the import content of consomptlon was particularly large in the 1969-
75 period, which includes the reduction in barriers to trade consequent on
EEC membership. Looking at consumption on a disaggregated basis it is
possible to examine the degree to which the rise in import content has
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Table 1.3: Comparison of Total Import Contents of Components of Final Demand in
1964, 1969 and 1975

(p~r ce.O
Personal Consumption (including export tourism*) 1964 1969 1975

Food n.a. 26.7 36.4
Alcoholic drink n.a. 9.0 11.9
Tobacco n.a. 12.4 17.1
Clothing and footwear n.a. 45.4 59.7
Fuel n.a. 29.2 45.1
Petrol n.a. 38.9 39.6
Durables n.a. 45.5 57.2
Transport equipment n.a. 47.4 45.2
Expenditure abroad n.a. 100.0 100.0
Other goods n.a. n.a. 65.0
Other services n.a. n.a. 10.5
Other goods and services n.a. 31.4 32.9
Total 27.7 29.5 34.5

Pubfic Consumption 7.7 8.6 l 1. I

Investment
Building 25.5 23.9 26.3
Non-building 73.2 73.6 70.9
Total 53.9 47.9 44.8

Change in Stocks
Agricultural n .a. 24.0 21.3
Non-agricultural n.a. 38.1 73.6
Intervention n.a. n.a. 18.2
Total 53.9 36.8 50.1

Exports
Agricultural 18.6 22.0 19.0
No n-agricultural 44.7 40.0 46.5
Merchandise 29.2 32.3 36.0
Tourism 25.3 n.a. n.a.
Other services 20.9 33.1 32.1
Total services 24.0 n.a, n,a.
Total** 25.1 32.4 35.5

*For 1964 Personal Consumption excludes export tourism.
** For 1964 and 1975 total exports exclude export tourism.

occurred due to changes in the composition of consumption rather than

through the increase in the import content of each component. Comparable

data for consumption for 1964 on a disaggregated basis, are not available.

The data in Table 1.3 indicate that there was a substantial incrcasc in the

import content of a number of components of consumption and these
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increases account for a substantial part of the observed increase in the import
content of total consumption. The increase in the import content of food is
particularly marked. The 1969-75 period straddles the entry of Ireland into
the EEC and these data support the hypothesis, though they do not prove,
that EEC membership, with the lifting of restrictions on food imports, released
a substantial pent-up demand. There was also a very big increase in the import
content of clothing and footwear. There was a corresponding decline in the
domestic net output content of a unit of clothing and footwear consumption,
from about 45 per cent in 1969 to only 30 per cent in 1975. The net result
was that by 1975 consumption of clothing and footwear had the highest import
content of any component of consumption. A similar pattern is observed in

the case of consumption of durables and of fuel. The rise in the import con-
tent of consumption of tobacco is mirrored by a decline in the t,’ux content
over the same period due to the fact that excise duties on tobacco over the
period rose by only 40 per cent whereas consumer prices rose by over 100
per cent (FitzGerald, Keegan, McQuaid and Murphy, 1983). Ira the case of
alcoholic drink, petrol, transport equipment and consumption of other goods
zmd services there was little change ira their import content.

There was an increase in the import content of public consumption over
each of the two time periods, the increase being largest between 1969 and

1975. However, it was still very small in 1975 compared to most other com-
ponents of final demand. For investment there was little change in the import
content between 1964 and 1975. The import content of non-building invest-
ment showed a slight fall in 1975 compared with the observed figures for
the 1960s. The measurement of the import content of changes in stocks is
likely to show considerable variation from ),car to ),ear. Ideally one would

like to examine the import content of total stocks rather than that of marginal
ch,-uages. To attempt to minimise problems related to the fall in stocks in
1975, the figures in Murphy (1984) were calculated taking the absolute value
of the output of each sector going into the change in stocks. The figures for
the import content of changes in non-agricuhural stocks show a huge rise
between 1969 and 1975. (Comparable data,axe not readily available for 1964.)
However, as described above, these resuhs for stocks are of limited value
given the small number of observations, and the inherent instability of this
component of final demand.

In the case of total exports there has been a long-run tendency for the
import content to rise. This effect is due partly to changes in the composition
of exports, in particular to the rise in importance of non-agricultural merchan-
dise exports which already had a high import content at the beginning of the
period. However, while the import content of non-agricultural merchandise
exports fell between 1964 and 1969, it rose considerably by 1975. (These
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figures take no account of the repatriation of profits.) With the exception
of the rise in the import content of stocks, this was the biggest rise in import
content between 1969 and 1975 for any of the components of final demand
shown here.

In interpreting the data on import content shown above one must take into
account the fact that 1975 was a very abnormal year for the Irish economy.
The rise in import prices in the oil crisis of the previous year was still having
major repercussions on the economy. Profitability was abnormally low and
this may have seriously affected value added in certain sectors of the economy.
The agricultural sector was also suffering a recession. Even taking these
factors into account, it is clear that the import content of certain components
of consumption and of industri~d exports rose considerably between 1969
and 1975. The changes in this period were substanti~dly greater than in the
period 1964 to 1969.

In addition to the disaggregation by component of final demand discussed
above, imports into each sector of the economy in 1975 have been dis-
aggregated into six different categories. Table 1.4 shows the direct and indirect
import content of the different components of final demand for 1975 cross-
classified by kind of import. Details of the methodology for deriving these
data are given in Appendix 1. The results, shown in this table, for the dis-
aggregation of imports are broadly in line with expectations. The component
of final demand with the highest content of imports SITC 0 and 1 (agricultural
produce) is, not surprisingly, consunaption of food..Clothing and footwear
consumption has the highest content of imports of raw materials SITC 2 and
4. (This categolT of raw materials include hides and textile fibres.) The fact
that the fuel import content (SITC 3) of consumption of petrol is under
40 per cent is due to the high level of tax on this commodity. Exports of
sen, ices have a high content of imports of fuel (SITC 3) because of the
substantial domestic transport content (e.g., expenditure by tourists on Aer
Lingus, B + I, etc.).

hnports of manufactured and semi-manufactured goods (SITC 5-9) form
a large part of a unit of consumption of clothing and footwear, durables,
transport equipment and other goods. It also accounted for a large part of a
unit of expenditure on non-building investment, changes in non-agricultural
stocks and non-agricultural exports. On the basis of these data it is clear that
in determining the volume of imports, both on an aggregatcd and a dis-
aggregated basis, account must be taken of any changes in thc composition
of final demand.

In deciding how best to model the determination of imports an important
consideration is the initi,’d destination of imports in the Irish economy. If
imports are used as an input into the productive sector then they should be
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Table 1.4: Total Direct and Indirect Import Content of Components of Final Demand

Merchandise Services

S1TC O-1 81TC2+4 SITC 3 SITC5.9 Total Total
Total

Personal Consumption
(including Export Tourism):

Food 21.8 1.9 3.1 9.2 36.0 0.4 36.4

Alcoholic drink 4.8 0.3 2.2 4.1 11.5 0.4 11.9

Tobacco 9.2 1.2 1.2 5.2 16.8 0.3 17.1

Clothing and footwear 0.7 6.0 1.4 51.3 59.4 0.3 59.7

Fuel 0.0 0.3 39.0 5.6 44.9 0.2 45.1

Petrol 0.0 0.1 38.5 0.9 39.4 0.2 39.6

Durables 0.2 1,6 1.1 53,8 56.7 0.5 57.2

Transport equipment 0.0 0.3 0.9 43.8 45.1 0.2 45.2

Expenditure abroad 0.0 0.0 0.0 0.0 0.0 100.0 100.0

Other goods 0.2 4.8 1.4 58.3 64.7 0.3 65.0

Other services 0.1 0.5 1.8 6.8 9.1 1.3 10.5

Public Consumption: 0.7 0.6 2.0 7.4 10.7 0.4 11.1

Investment:
Building 0.1 1.9 4.3 19.7 26.0 0.3 26.3

Non-building 0.1 1.3 1.0 68.3 70.7 0,2 70.9

Change in Stocks:
Agricultural 13.8 0.7 2.6 8.7 25.8 0.1 26.0

Non-agricultural 6.1 5.1 8.8 53.5 73.5 0.1 73.6

Intervention 3.3 0.8 4.3 9.6 18.0 0,2 18.2

Exports:
Agricultural 4.4 0.9 3,8 9.7 18.8 0.2 19.0

Industrial 3.5 2.3 5.4 35.0 46.2 0,3 46.5

Services (excluding

tourism) 2.1 0.7 9.3 10.1 22.3 9.8 32.1

Total Final Demand 4.2 1.6 4.5 21.2 31.5 2.4 33.9

modelled jointly vAth the demand for other factor inputs. If, on the other

hand, they enter directly into final demand, in particular into personal

consumption, the decision to import should be modelled as part of a con-

sumer demand system. As can be seen from Table 1.5 almost two-thirds of

all imports in 1975 underwent some transformation in thc productive sector

of the economy, the bulk of them in the industrial sector. Less than a quarter

entered directly into personal consumption without additional transformation.

This would suggest that if a choice has to be made, imports are generally best

modelled as an input into the domestic productive sector.

If the import content of each component of final demand were constant
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Table 1.5: The Destination of Imports in the Economy in 1975

Sector Percentage

Indirect:
Agriculture 2.2
Industry 52.5
Services 7.4

Total Indirect: 62.0

Direct:
Comumption: Personal 23.8

Government 0.0
Investment: Building 0.0

Other 10.4
Stocks: Non-agrlcultural 2.6

Agricultural 0.4
Exports: Agricultural 0.0

Industrial 0.3
Services 0.5

Total Direct: 38.0

over time, when combined with il3formation on the composition of final
demand, the information contained in, for example, the 1975 I-O table
would allow one to forecast the volume of imports. The wtriations actually
observed over time, described above, show that the import contents have
generally not shown such stability. However, it is still possible to use the

information contained in the I-O table to obtain a rough indication of the
extent to which the rise in import penetration has been due to a shift in the
composition of final demand in favour of goods with a high import content
or to a substitution of imports for similar domestically produced goods.
Table 1.6 shows both the ratio of total imports to final demand and the ratio

of total imports to a weighted average of thc components of final demand
where all variables are at constant prices; the weights used are the total intport
contents of each component of final demand taken from the 1975 I-O table.
(The two series are scaled to be equal in 1960.)

If all the exl)lanation for the rise in the import penetration of the economy
lay with the changing composition of final demand the scaled weighted final
demand series would be constant over time. Any increase in tiffs ratio is an
indication of the extent to which import penetration has occurred duc to a
loss of competitiveness by Irish industry on the borne market. This loss of
competitiveness may have been due to either the dismantling of barriers to
trade or to a rise in domestic costs of production compared to those in com-
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peting countries. The difference between the growth in the scaled weighted

ratio and the unadjusted ratio is an indication of the extent to which the

growth in import penetration has occurred due to a change in the composition

of final demand arising from changes in domestic tastes. This change in tastes

may itself be a reflection of the growth in the standard of living over the

period. The results of this analysis suggest that over the period studied, about

one-third of the increase in import penetration was due to a change in the

composition of final demand and about two-thirds to factors affecting the

competitiveness of Irish industry.

Table 1.6: Total lmports in Volume az a Percentage of Final Demand

Weighted Unweighted

1960 24.9 24.9

1961 26.3 26.7

1962 26.6 27.1

1963 27.5 28.3

1964 29.3 30.5

1965 29.8 31.2

1966 30.4 31.7

1967 30.1 31.5

1968 30.7 33.0

1969 31.5 34.7

1970 31.5 34.5

1971 32.1 34.7

1972 31.4 34.2

1973 33.5 37.2

1974 32.3 35.8

1975 30.6 32.8

1976 32.4 35.5

1977 32.4 36.6

1978 33.7 38.4

1979 35.6 40.9

1980 34.5 39.0

1981 34.6 38.8

1982 33.9 37.5

Source: Department of Finance Databank.

1.4 Outline of the Rest of the Paper

The derivation of the "basic" model of import determination from the

micro-economic theory of the firm is described in Chapter 2. This basic

rnodel, and the related variants which are applied in the rest of the paper to

each of the different categories of imports, are described here. In practice it
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is tailored to reflect the special factors affecting the demand for each category
of imports. In addition Chapter 2 describes the model used to determine the
volume.of imports of tourism sen, ices (expenditure by Irish residents abroad).
This model is derived as part of a consumer demand system.

The data are described briefly ill Chapter 3. A more detailed outline of
their origins and derivation is given in a separate technical paper (FitzGerald,
1987).

The determinants of imports are examined at a disaggregated level using a
six-way breakdown. Because of problems obtaining consistent data on imports
classified by use, the breakdo~,al actually examined is based on the Standard
International Trade Classification system. The six categories examined are
imports of food and agricultural produce (SITC 0 and 1), raw materials
(SITC 2 and 4), energy (SITC 3), other merchandise imports (SITC 5 to 9),
tourism imports and other services imports. Chapters 4 to 8 describe the
results of applying the model or models of import determination to each
category of imports. In Chapter 9 the results from both the analysis of dis-
aggregated and aggregated data for imports are described and compared with
the results from previous studies. Finally, the conclusions of this study con-
cerning the determinants of Irish imports are set out in Chapter 10 together
with the implications they carry for future economic policy.



Chapter 2

MODELS OF IMPORT DETERMINATION

2.1 Introduction
There are a number of different possible approaches to modelling the

determinants of Irish imports. No one approach stands out as being necessarily
superior to all others. To a substantial extent it depends on the nature of the
imports and the structure of the economy being examined. In the case of
Ireland, because of its small size, a significant proportion of the goods imported
are not competing directly against an Irish-made prodnct. In addition, as
discussed in the previous chapter, the bulk of imports are used as an input
into the domestic productive sector. As Van Bochove (1982) shows, this
situation is common to many other countries. As a result, it is most appro-

priate to model imports as one of a number of inputs into the productive
sector. The general model derived from the micro-economic theor3, of the
firm, on which such an approach is based, is outlined in Section 2.2 of this
chapter. It differs from the more ad hoc approach adopted by many previous
studies of imports in Ireland (Leser, 1967; Baker, Durkan and Near3,, 1969
and 1970; McAleese, 1970; Kelleher and Sloane, 1976; FitzGerald, 1979a;
Boylan et al., 1979; Lynch, 1984 and O’Reilly, 1985).

While the input-output data, discussed in Chapter 1, suggests that one
should concentrate on models of demand derivable from production theory,

the fact that a significant minority of each SITC category of imports enters
directly into final demand should be taken into account in actually imple-
menting the model. This issue, together with the treatment of technical
progress and the effects of freeing of trade are also considered in Section 2.2.

The general model is developed on the assumption that firms are free to
vary their demand for all factors of production within a single time period.
Clearly this is unrealistic in the case of investment and firms may often have
to operate at levels of capital stock which differ from their long-run optimum
levels. However, if it is assumed that firms attempt to minimise their variable

costs in each period conditional on the given levels of the fixed factors, the
general model described in Section 2.2 must be modified. This alternative
model of the temporaD, equilibrium behaviour of producers is described in
Section 2.3.

2o
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The general models described ill Sections 9.2 and 2.3 are modified in a
number of ways to tailor them to the circumstances appropriate to the
different sub-categories of imports which are modelled in Chapters 4 to 8.
The changes required to model the demand for energy imports are described
in detail in Section 2.4 of this chapter. It also describes the model, derived
from consumer theory, which is used to analyse the determinants of imports
of tourisrn services. Section 2.5 considers some of the issues which arise in
estimating these models.

2.2 The General Model
The production scctor of the economy can be described by a transfor-

mation fnnction or production possibility set 2.1 where Q’ is a vector of
outputs and X’ is a vector of domestically produced and imported inputs.
(Time subscripts are ignored throughout this section.)

t(Q’,X’) = 0 (2. l )

This equation shows the sets of input and output bundles which are tech-
nically possible. Provided that this transformation function is well behavedI

there exists a unique joint cost function. Given the vector of input prices P’,
this joint cost function 2.2 describes the least cost combination of inputs
which are required to produce a given set of outputs.

C = C(Q’, P’) (2.2)

This cost function will be non-decreasing in input prices; the cost of pro-
ducing a given set of outputs will not decrease with an increase in input
prices (where input prices are strictly positive). The cost function is positively
linear homogeneous ill input prices; a commorJ percentage change in all input
prices will leave the cost minimising bundle of inputs unchanged. It will
also be concave in the input prices for a given set of outputs implying a non-
increasing marginal rate of substitution between factors. This joint cost
function is duM to the transformation function (2.1).

The advantage of working with the cost function is that, when differentiated
with respect to the price of each factor, imported or domestic, the resuhing
equations, 2.3, express the demand for each factor as a function of the prices
of all factors, Pi and the given (fixed) set of outputs Qi (Diewert, 1974).

dC/dPj =~=G(QI,...,Qn,Pl,...,Pn) (2.3)

1. Provided that the transformation function is non-empty and continuous for all combinations of
outputs and inputs and that it has input requirement sets satisfying free disposal and convexity from
below (McFadden, 19781.
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AS a rcsult, when thc joint cost function is approximatcd by a flcxiblc func-
tlonal form the rcsulting factor dcmand functions takc on a rcasonably
tractable form. It is this basic’modcl which undcrlics the cmplrlcal work
dcscribcd in thc rest of thc papcr. Howcvcr, to turn it into a modcl capablc

of empirical implcmcntation, a suitablc functional form must bc spccificd
and somc rcstrictions must be placcd on it to makc it usablc.

Thc posslblc rangc of outputs Qi and factors of production Xj is almost
infinitc. To makc thc modcl amcnablc to cmpirical examination it ]s nccessaW
to restrict the numbcr of inputs and outputs. This involvcs cithcr omitting
ccrtaln varlablcs or aggrcgating groups of inputs or outputs into aggregatc
variablcs which appcar in thc cquation to bc cstimatcd. Thcsc rcstrictions
involvc assumptions concerning the scparabilit’:, of thc groups of variables,
assumptions which should, if sufficicnt data arc available, bc tcstcd rathcr
than imposcd.

In a small opcn cconomy, such as Ircland, with frcc trade and frccdom of
establishmcnt the range of potcntial outputs and inputs includcs thosc of
countrics other than Ircland. It is quite possiblc that, by locating dlffcrcnt
stagcs of thc production of a good in differcnt countries, labour, capital, and
matcrials from a numbcr of countrics may all be used in producing thc final
product. Howcvcr, as sho~l in FitzGerald (1984) and Bradlcy and Fitz-
Gerald (1987), provided that inputs in Ireland arc homothctically wcaldy
scparable from inputs in all othcr countrics, thc conditions for a two-stagc
optimisation proccss cxist. In this casc, firms first dccidc thc country in
which to locatc production and thcn dccldc on thc appropriatc mix of inputs
(including importcd inputs) within that country to producc thc givcn output.
Thus, if a minimum of homothctic wcak separability of Irish inputs from
forcign inputs is assumcd, thc prlccs of forcign inputs can bc cxcludcd from
thc cost function. Thc problcms which may arise from this rcstriction may
bc rcduccd by thc cstimation of scparatc cquations for diffcrcnt catcgorics
of imports, as discusscd bclow.

Givcn a limitcd data samplc it is ncccssary to put furthcr rcstrictions on

thc range of domestic inputs and outputs to rcducc thc numbcr of paramctcrs
to be cstimatcd. The most common rcstriction placcd on thc joint cost
function, 2.2, is the imposition of input-output separability. This restriction
implics that all individual outputs can be agg~rcgatcd into a singlc output from
thc productive scctor, Q. This also involvcs the assumption that thc joint
cost function is homothctic in output. On thc assumption of constant returns
to scalc, togcthcr with thc rcstrlctlons outllncd abovc, the jolnt cost function
can be ~ittcn as thc unit cost function D (2.4).

C=Q.D(Pl ,-..,Pn) (2.4)
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The resulting factor demand equations for the n factors of production
(including imports) are given by Equation 2.5.

dC/dPi = Xj =. Q. dD/dPj (2.5)

or

Xj/Q = dD/dPj                  (2.6)

That is the share of input i in the volume of total output (2.6) is determined

by differentiating the unit cost function ~¢ith respect to the price of the input.
Even with the imposition of input-output separability there is still a vast

range of potenti,’d inputs. In this paper it is assumed that the different kinds

of capital are homothetically weakly separable from all other inputs so that
capital can be treated as a single input. A similar assumption is made concern-
ing labour. In the case of imports this assumption is not imposed. Imports
are disaggregated into six different categories and modelled separately, and in
Chapter 9 informal tests are made to see whether imports too can be treated

as an aggregate input. If imports were separable from all other inputs the unit
cost function could be rewritten as in 2.7 where Pk’ Pl’ and Pm are the
aggregate price indices for capital, labour and imports. (In the case of Gear5,

C = Q.D(Pk ’PI ’Pro )                  (2,7)

and McDonnell (1980) a fourth input was included, domestic materials.) If
imports are separable from all other inputs, the volume of imports can be
modelled as a single equation. However, if, in testing, the different categories
of imports are found not to be jointly wcakly separable from all other
inputs, then separate demand functions for each category of imports must be
estimated and the unit cost function takes the form 2.8 where Pml to Pmn are
the prices of the different categories of imports. This was the approach taken
by Leser (1967), McAleese (1970), FitzGerald (1979a) and Bradley et al.
(1981). The results of applying this approach are described in Chapters 4 to 8.

C = Q.D(Pk,P1 ’Pro1 ..... Pmn) (2.8)

Ideally the disaggregation of imports should be done on the basis of the
end use of the imports (e.g., materials for further production, producer capital
goods, etc.). However, as discussed in Chapter 3, the data on imports by use
are vers, unsatisfactory,. Instead the disaggregation is done on the basis of
Standard International Trade Classification (SITC) data. No attempt was
made to disaggregate by country of origin. From the point of view of the Irish
producer the country of origin of inputs is not important. While the country
of origin of imports may be an indication of the type of import, the SITC
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data probably provide a better basis for such a distinction. Obviously if it
were desired to model the behaviour of trade flows between countries a dif-
ferent approach would be called for (see Winters, 1984 and 1985).

The decision on the appropriate functional form for the cost function is
affected by the number of different factors in the cost function, the separa-
bility assumptions which are to be imposed or to be tested, and the desire to
impose a minimum of restrictions on the possible values of the elasticities of

substitution between factors. To this end, one of a set of flexible functional
forms seems the most appropriate. These forms are generated by taking a
Taylor series expansion of the cost function, expanding it around an appro-
priate value. In the case of this study, the Generalised Leontief functional
form is preferred as it generates equations involving the share of factors in
the volume of output rather than shares in the value of output. This is
desirable since the volume of output is generally, forecast with greater reliability
in models of the Irish economy and, more importantly, this approach makes

possible an ad hoc relaxation of the strict assumption of input-output
separability. The Generalised Leontief unit cost function is shown in Equation
2.9.

C = Q[a0 + ZaiPi~ + 0.5. E Z aij (PI.Pj)½]           (2.9)

When the cost function 2.9 is differentiated with respect to the factor
prices it generates the demand functions for the different inputs. This for-
mulation has been attgmented by the inclusion of factor specific technical
progress proxied by a time trend (t) and dummies (D) for shifts in behaviour
due to EEC entry or other similar chmages in circumstances. Equation 2.10
is the resulting equation for the deman~l for factor Xi. The significance of
the technical progress and dummy variables can be tested by a simple test on
the coefficients on these terms.

Xi =’dC/dPi = Q[ai" (l/Pi)½ + all + ~i*~ aij" (PJ/PI)½ + ait" t + aid. D] (2.10)

Homogeneity is imposed by dropping the first order term from the Taylor
series expansion, ai. The imposition of homogeneity, means that a common
percentage change in all prices, leaving relative prices unchanged, will not
change the demand for any input. Homogeneity should, preferably, be tested
for rather than imposed in estimation. Because of problems arising from the
absence of suitable data, in particular for the price of domestic material inputs,
it may be rejected in estimation.

The specification oudined above adopts as a maintained hypothesis the
separability of inputs from outputs. As Hall (1973) has shown this implies
that the joint cost function, 2.2, can be written in the following form:

C = F(Q’).H(P’) (2.11)
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In practice this means that none of the components of final demand (or out-
put) appears as a separate argument in the equations. This also means that the
elasticity of demand for each of thc factors of production with respect to a
change in a component Qi of final demand or output is identical, i.e.,

Xj/6 Qi" Qi/Xi = Qi/F(Q’)¯ 6 V/6 Qi            (2.12)

In the standard approach where input-output separability is imposed by treat-
ing total output as the sum of its components, the marginal propensity to
import out of each component of final demand or output is identical and
equal to the average propensity to import out of total final demand or output.
However, as discussed in the previous chapter, there is strong evidence for
Ireland which suggests that changes in the composition of output, holding
total output constant, can have an effect on the demand for imports.

An alternative to this approach would be to base the model on the set of
equations derived from the general form of the joint cost function 2.2. In
such a model all the components of output would appear as separate arguments
in the set of equations determining the demand for the factors of production.
This approach was adopted by Burgess (1974a) using US data, and by Kohli
(1978) for Canada. However, in the case of this study it would result in a
model which had an extremely large number of parameters to be estimated.
Given the limited data sample available this model could not be estimated
for Ireland. An alternative approach to estimating such a model is to replace
output in each factor demand equation by a weighted average of its com-

ponents Fj where the weights, wi., are the proportion of each component of
¯ J

output Qi (or final demand) accounted for by factor Xj, where the proportions
are taken from the 1975 input-output table.

If the components of final demand are used rather than the gross output of
different sectors entering final demand, the resulting output variable must be
seen as a composite good incorporating the output of a number of sectors.
The underlying cost function will reflect this as will the parameters of any
factor demand equation which is estimated. In this paper a weighted final
demand variable is used as models and forecasts for the Irish economy use a
greater disaggregation of final demand than of output.

m
= E; w..F. (2.13)Wj    i= 1 ~j z

When Q is replaced in 2.10 by Wj, the weighted average of the components
of output using the weights appropriate to factor j, the propensity to import
(factor X.) out of output F. is eot al to the share of imnorts in total output
multiplied by the input-output weight w.. (2 14) (In model ing the demand
for another factor, for example labour, an altcrnat~ve set of weights would
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be used derived from the input-output table.)

dXi/dFi = dXj/dWi. dWi/dFi = Xi/Wj .wij
(2.14)

This approach allows the propensities to import out of each component of
output to differ. It was suggested by Learner and Stern (1979) and was
implemented by Sundararajan and Thakur (1976) using Korean data, and
Kelleher and Sloane (1976) and FitzGerald (1979a) using Irish data. In
employing the additional information gleaned from the 1975 I-O table this
approach attempts to relax the assumption of input-output separability. It
has a parallel in the use of principal components to reduce the number of
exogenous variables in a model. However, the essentially arbitrary nature of
these coefficients, which are fixed over time, must be recognised. Their use
assumes that the ratio of the import contents of any two components of out-
put (or final demand) remains constant over time. While it is apparent from
the data presented in Chapter 1 (and the work of Farley (1978) and Henry
(1980)) that this is not the case, it is also clear from these data that the dif-
ferences in the import contents of the different components is very great. As
a result, faced with the alternatives of imposing input-output separability or
assuming the constancy of the import contents over time and allowing the
import contents of different components of output to differ in a set pattern,
the latter is likely to pose a less serious danger of bias. In estimation the
choice between these two alternative approaches can be made on the basis of
which approach provides the best fit.

An intermediate approach between the general formulation based on the
joint cost function (2.2) and the imposition of input-output separability as a
maintained hypothesis has been tried. This involves the use of an adjusted
weighted output variable which excludes industrial exports. Industrial exports
are then entered as a separate variable in the equation. The reason why
industrial exports were singled out for this treatment was that the data
described in Chapter 1 suggest that this item showed a very big change in
import content over the period 1964 to 1975. (A similar treatment of invest-
ment in machinery and equipment did not, in practice, make any difference
to the results obtained from the more restrictive approach.)

The import Equation 2.10 assumes that all imports are an input into the
productive sector. However, as indicated in Chapter 1, a substantial minority
of imports goes directly into final demand. To the extent that imports go
directly into final demand other factors will affect their volume. If the volume

of imports which enters directly into final demand Me is determined by a
vector of relevant variables Z, as shown in Equation 2.15, then the total
demand for imports, M, can be written as Equation 2.16. (Henceforth in

the notation factor Xj is replaced by M.)
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Md = H(Z) (2.15)

M = H(Z) + Wi[Y:aij(Pi/Pi)~ + ai(l/Pi)½ + aitt + aidD]/2 (2.16)

The simplest way to handle this matter would be to include consumption
or income together with a time trend as exogenous variables determining the
volume of imports entering directly into final demand. The precise speci-
fication chosen will depend on the component of imports being modelled.
The validity of assuming that all imports can be modelled as inputs into the
productive sector can be tested by examining the significance of any para-
meterisation of the relationship described by Equation 2.15. It should be
noted that in Equation 2.16, if an intercept is included as one of the variables,
Z, the marginal propensity to import will no longer be equal to the average.

Because this model, derived from the cost function 2.9, consists of a set
of interrelated equations determining all the inputs into the domestic pro-
ductive process it should, as a result, be estimated as a system. It is only
when it is estimated as a system that the symmetry conditions implied by

the specification can be imposed. However, the consistency of the model is
not matchcd by the availability of consistent data. To overcome this problem
some inappropriate series must be used to fill essential gaps. The misspecifi-
cation involved in the usc of these series could well seriously affect the results

if the model were estimated as a system using maximum likelihood methods
(Johnston, 1972). This suggests the desirability of estimating the equation
for imports on a single equation basis.

2.3 Temporary Equilibrium Specification
The specification described in the previous section does not take account

of the fact that, because of costs of adjustment, output and the realised
demand for factors of production may be adjusted slowly towards their
long-run optimal level. In addition, because decisions on the optimal level of
output and factor demand take time to implement, they must be made on
the basis of expectations concerning the future level of prices and output.
There are a number of ways of approaching the problems which give rise to
firms operating at a temporary equilibrium which differs from their long-run
optimal mix of inputs and outputs (Berndt, Morrison and Watkins, 1981).
The general formulation of the cost function as set out in Equation 2.9 can
be altered to take this into account if it is assumed that certain factors, such
as capital, are fixed in the short term. Firms are then faced with a short-run
optimisation problem where they attempt to minimise their costs of producing
a given level of output by choosing appropriate levels of the variable factors,
such as imports, conditional on the level of the factors which are fixed in the
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short run. The cost function underlying this short-run optimisation problem
is the variable cost function, V, which is homogenous of degree one in output
Q (constant returns to scale).

V=Q.F(P1 ...Pm,Km.l...Kn) (2.17)

There are m variable inputs and n-m fixed inputs. The Ks are the volumes of
fixed inputs in each time period. Clearly the Ks will vary over time but what
2.17 means is that in any one time period, their levels cannot be varied by
the firm in that time period from the levels determined by past decisions. In
the longer run the fixed factors are, of course, assumed to be variable by the
firm. As a result, the factor demand equations derived from this variable cost
fnnction, in particular the equation for imports, must be seen as short-run
demand equations. The resulting demands are conditional on the level of
fixed inputs in each period and the given level of output. When the levels of
fixed inputs are allowed to vary in the long run, for example, as a result of
changes in the prices of the variable inputs, the resulting elasticities will be
different from those determined by Equation 2.17. The advantage of this
approach is that a full dynamic model is not necessary if interest is centred
on the determination of the inputs which are variable in the short term, such
as imports. The short-run factor demand equations are obtained from Equation
2.17 by differentiating it with respect to the prices of the variable inputs in
the same way that they were obtained from the total cost function 2.8 in
the static model (Brown and Christensen, 1981). The resulting equation for

import i, Mi, one of the variable inputs, is shown below for the Generalised
Leontief functional form.

dV/dPi = Mi = Qv(Zaij(Pj/Pi)½ + ~aik (Kk/Pi)½ +

ai/Pi½ + ait . t + aid .D)/2 (2.18)

The output or activity variable under these circumstances is the volume
of variable inputs, Qv, rather than the volume of gross output. (If a translog
functional form were used the dependent variable in 2.1.8 would be the value

of imports Mi and the activity variable would be total variable cost V.) Brown
and Christensen (1981) have shown that if the system of Equation 2.18 is
estimated together with the variable cost function 2.17, it is possible to derive
the long-run optimal levels of both the fixed and the variable factors from
the results. However, as outlined earlier in Section 2.2, data problems together
with the need to relax the assumption of input-output separability make joint
estimation of Equations 2.17 and 2.18 impractical. Thus, the results derived

from estimating Equation 2.18, which describe the short-run determination
of import demand, must be located in the context of a wider macroeconomic
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model if the long-run level of this variable is to be determined. However, by
separating the long-run and the short-run determination of imports it is
possible to derive a more satisfactory and tractable model than could be
obtained if the problems of disequilibrium operation were ignored, as in
Section 2.2, or a full disequilibrium model were estimated simultaneously
determining all inputs.

This approach assumes that factors of production which are variable in
the short run can be readily distinguished from factors of production which
take a number of periods to alter. In the case of this study the only fixed
factor is assumed to be capital (an exception is the model determining agri-
cultural imports where agricultural employment is also treated as fixed in the
short run). This approach assumes that the variable factors themselves are
completely flexible in the short run. In the case of the equations for imports

described in this paper, tests were carried out on the specification 2.18 by
allowing different schemes for actual import demand to adjust with a lag to
its optimal level. However, these experiments suggested that imports generally
adjust rapidly to their optimal level (the exception is energy imports for
which a different specification is tried in Chapter 6). This result is in line
with that obtained by O’Reilly (1985) for Ireland using quarterly data, which
suggested a rapid speed of adjustment for imports towards their optimal
level. Similar results have also been obtained for other countries (Goldstein
and Khan, 1985).

The significance of measures of capacity utilisation as a determinant of
imports has been established in many previous studies for Ireland and other
countries (Khan and Ross, 1977; FitzGerald, 1979a; Thursby and Thursby,

1984). However, in the model described above in Equation 2.18, capacity
utilisation does not appear. The explanation for its significance in.empirical
studies lies in the fact that, while imports may be able to adjust rapidly to
changes in prices, they are also affected by the slow speed of adjustment of
other factors of production and output and the resulting necessity for dis-
equilibrium operation (or operation at a temporary equilibrium level). For
example, if the level of output is above its desired long-run level (capacity

utilisation is high) firms may use a higher proportion of imports to meet the
demand than if their productive capacity and all levels of fixed inputs were
at their optimal level. It may pay not to disappoint customers in the expec-
tation that capacity will be adjusted to meet this demand at a future stage.

The demand for imports may be affected not just by output being above
or below its "normal" capacity level, but also by disequilibrium in other
factor markets. The explanation given above in terms of output could be
reinterpreted in terms of the capital stock. When the desired capital stock is
different from the actual capital stock there may be an effect on import
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demand over and above the effect due to the existing level of the capital
stock in Equation 2.18. The possibility that a slow speed of adjustment for

one factor could affect the demand for another factor was recognised and
modelled by Nadiri and Rosen (1969) in an ad hoc way. Another more recent
example of such a model is Berndt, Morrison and Watkins (1981). In this

paper the effect is incorporated in an ad hoc manner by appending an index
of capacity utilisadon as an additional term to Equation 2.18.

If the set of equations described by 2.18 were estimated as a system it
would be necessary to impose a series of restrictions (see Brown and Christen-
sen, 1981). Symmetry involves cross equation constraints requiring estimation
of 2.18 as a complete model. In the case of homogeneity the requirements
are more complex than in the case of the total cost function 2.9. With the
total cost function, to impose homogeneity it was sufficient to impose the
restriction that the coefficient on the first order item of the Taylor series
expansion was zero. In this case the terms in the fixed factors complicate the

situation. To impose homogeneity in the short term (i.e., on the variable
factors) the restriction which must be imposed on a single equation basis is:

aik + ai = 0                        (2.19)
k

As was seen earlier, to impose homogeneity in the case of the total cost
function ai must be set to zero. If these two restrictions are imposed simul-
taneously the result is Equation 2.20.

Mi = Qv[~aij(pj/pi)½ + Zaik(Kk/Kn)½ + aitt +aid D]/2      (2.20)

However, as in the case of the total cost function it is quite possible that data
problems and omitted variables may result in the rejection of homogeneity
in estimation. In addition, if the variable factors are not perfectly variable in
the short term or the fixed factors are not totally fixed, homogeneity among
the variable inputs may be rejected in favour of homogeneity among all
inputs. For example if all variable input prices rise by the same amount but
the prices of fixed factors remain unchanged there will, in the long run, be a
tendency to substitute fixed for variable factors. Under these circumstances,
if some of the fixed factors involve different intensities of use of variable
factors and if the variable factors are not infinitely variable in the short

term, producers may alter their mLx of variable inputs in the short term in
anticipation of changes in the fixed factors. As a result of these considerations
homogeneity is not imposed in estimation. In many cases, it was, in fact,
rejected.

As outlined in the previous section, an ad hoc relaxation of the input-
output separability assumption is tried. This involves replacing the activity



MODELS OF IMPORT DETERNIINATION                           31

variable, Qv’ in Equation 2.18 by the weighted final demand variable Wi,

defined in Equation 2.13. When long-run, but not short-run, homogeneity is
imposed and the capacity utilisation variable (CAPQ) is included the "basic"
model becomes Equation 2.21.

Mi=Wi[Xaij(Pj/Pi)½ +X:aik(Kk/Pi)½ +ait.t+aid .D+aic.CAPQ]/2 (2.21)

As outlined earlier, a slow speed of adjustment, together with costs in
adjusting factors to their optimal levels means that firms have to plan for the
future on the basis of imperfect knowledge concerning the future v~dues of
exogenous variables. As a result, the price arguments in Equation 2.21 should
be replaced by the firm’s expectations concerning those prices. The process
whereby firms form their expectations concerning the future is complex and
there are a range of possible ways of modelling it. In this paper one approach
tried was to proxy the expected value of each price by the estimate obtained
from regressing actual levels on lagged values of the relevant price index and
other price indices. However, in the one case where expected prices proved

more satisfactory than actual prices, both on an empirical and a theoretical
basis (described in Chapter 6), a better proxy proved to be a three year
moving average of the relevant price indices. When imports can be varied
instantaneously witbin the year, as proved to be the case for most categories

of imports, it is not necessary for firms to use forecast values of exogenous
prices in making their decisions. As a result, actual values of exogenous prices
generally proved more satisfactory in estimation.

2.4 Other Models of lmport Demand

The models set out in the last two sections were generally applied to the
different categories of imports studied and to total imports. However, in the
case of imports of energy a further variation on the basic model derived from
production theory was found to give more satisfactory results. The model
described in Equation 2.18, while it allows for the fact that producers at any
point in time may only be in temporary equilibrium, still assumes that every
unit of capital is equivalent to every other unit of capital in its physical pro-
ductivity. This means that, subject to depreciation, a machine which was put
in place ten years ago can be combined with the same volume of other inputs
to produce a unit of output as can a machine built today. It also assumes that
the proportions in which the other inputs can be combined with a machine
of a particular vintage to produce a given output can be varied. This assump-
tion of substitutability between factors, after the capital stock has been fitted,
is probably unrealistic in the case of energy imports. (The bulk of Irish energy
consumption is derived from imports.) For example, in electricity generation,
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once a power station has been constructed the possibility of changing fuel or
ahering the technical efficiency of the plant is very limited. Similarly, once a

heating boiler has been installed its technical efficiency is not easily altered.
As a result of this special relationship between energy and capital, an alter-
native model to that described above is required.

As implemented in this paper, the vintage model is only estimated for
energy import demand on its own. No account is taken of the possibility of
substituting labour for the composite capital-energy input in the long run
and no account is taken of the effect on output in the long run of chmlges in
energy prices. The model is derived from that outlined in Helliwell and
McCrae (1981) and subsequently implemented in the OECD interlink model.

In the long run output is determined according to the production function
2.22 where the energy imports (E)-capital (K) bundle is weakly separable
from the labour input (L).

Q* = F[L*,g(E*,K*)] (2.22)

Starred variables represent the desired or long-run optimal levels of the inputs
and the output. The optimal levels of each input are determined by minimis-
ing total cost subject to the restriction that output is given and that the
production function is a binding constraint. It is assumed that the vintage
bundle of capital and energy (Kv) is described by a CES production function.
Allowing for factor specific technical progress the resulting equation is shown
as 2.23:

g(E,K) = Kv = A(dE((o-ill°) . eat + (1-d)K((°-llle)ebt)((e-Ule) (2.23)

where Kv = the bundle of capital and energy
t = time
A,a,b,d = parameters, and
o      = elasticity of substitution between energy and capital.

It is assumed that the firm minimises the cost of a given capital energy
bundle, Kv by choosing the optimal mix of energy and capital. The value of
Kv is assumed to be determined separately in a second stage of the cost
minimisation process. (This two-stage optimisation procedure is conditional on
the capital-energy bundle being homothetically weakly separable from the
labour input (Denny and Fuss, 1977).) The long-run factor demand equations
are determined by setting up the Lagrangian Z, Equation 2.24, and differen-
tiating it with respect to each of the inputs.

Z = Pe ¯ E + Pk " K- z[Kv - A(dE((°-l)lO)eat +

(1-d)K((°-lJl°)ebt)(°l(°-l)) ] (2.24)
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= the Lagrange multiplier,
= the price of energy,
= the user cost of capital, and

= time.
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The resulting equations will be equal to zero at the optimum (Equations
2.25 and 2.26).

8Z/SE = Pe - zA[dE(iO-lll°)eat + (1-d)K((o-l)lo)ebt] (-l/(o-l))

.deat E(-l/o) = 0 (2.25)

6Z/(SK = Pk - zA[dE((°-l}lOJeat + (l-d)K((°-l)/alebt] (-l/(a-l))

. (1-diebt K(-Ue) = 0 (2.26)

The desired long-run energy import-capital ratio is obtained as the ratio of
Equation 2.25 to 2.26

E*/K* = (Pk/Pe)°. (d/(l-d))°. cO(a-blt (2.27)

If the firm can only implement this desired ratio when new plant is inst’,dled,
then the vintage based energy requirement EVt in the time t is defined in
Equation 2.28.

EVt = EVt._l (l-h) + (E*/K*). INt (2.28)

where h = the depreciation rate. This is assumed to be constant for all
vintages, assuming a geometric depreciation scheme.

INt = non-building investment, gross.

The actual demand for energy imports in period t will depend on the utilisation
rate of the non-building capital stock CAP,

Et = EVt(CAP)J (2.29)

where j is a parameter.
Using Equations 2.27, 2.28 and 2.29 and rearranging terms, the demand for

energy in period t is defined in Equation 2.30.

Et = (CAPt/CAPt_1 )J (X-h) Et_t + CAP~ . INt . (Vkt/Vet)°

. (d/0-d))°. e°("-bIt (2.30)

The prices in Equation 2.30 should be some estimate of the prices which
are expected to hold for the life of the new investment. The precise expec-
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tation formation mechanism used is an empirical question to be determined
in Chapter 6.

In modelling the demand for imports of tourism the specification chosen is
based on the "Almost Ideal Demand System" (AIDS) developed by Deaton
and Muellbauer (1980). This model has been used in studies of other categories
of imports by Winters (1984), and of Irish consumption data, by Keegan and
Murphy (1983), and Keegan (1984). This model has the advantage that it
provides an arbitrary first order approximation to any demand system and
there is an implicit underlying utility function so that it satisfies the axioms
of consumer choice. Given some limited simplification it is linear in its para-

meters which reduces estinaation problems. In the equations to be estimated
the dependent variable is the share of the value of consumption of each com-
modity in the value of total consumption. In modelling tourism imports
this is an advantage where the value of such imports is known with much
greater certainty than their volume, due to problems in defining the appro-
priate deflator.

The derivation of this model follows a very similar approach to that used to
derive the import demand functions from the theory of production. In this
case the AIDS model can be seen as an approximation to an arbitrary demand
system or as derived from a particular cost function:

b.
1

logC(p,u) = d + Y-ailog(pl) + V2~cljlog(pi)log(pj) + uH Pi (2.31)

where C

P

Pi
u

ai, bi, Cij, d

= the cost function,
= the aggregatc pricc index,
= the price of good i,
= utility,
= parameters.

When this cost function is differentiated with respect to the price of each

product it gives rise to the following equations which can be estimated (sce
Dcaton and Muellbauer, 1980).

wi = ai + ~ c..lotz{o.) + (2.32)j ,j ~,,-t, bil°g(x/P)

where wi = the share of the value of consumption of good i in the value of
tot’,d consumption;

x = the value of total consumption which is equal to the cost function
2.31.

The implicit aggregate price index is of the form:

log(p) = d + ~ailog(pi) + ½Y~Y~cijlog(pi)log(pj) (2.33)
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In this study 2.33 is approximated by the price index 2.34.

log(p) = X;w.lo~(p.) (2.34)
i    I    u    I

which is, in fact, very close to the implicit price deflator for persomd con-
sumption. Homogeneity is imposed through the restriction that Zc.. = 0. With

¯ . . j u
the addition of an additive disturbance term, and subst tut ng for p with
Equation 2.34, Equation 2.32 becomes the equation to be estimated. If
symmetry is not imposed on the system of Equations 2.32 then there are no
cross equation restrictions so that ordinary least squares is the maximum like-
lihood estimator. This allows Equation 2.32 to be estimated for tourism
imports alone without having to estimate equations for all the components
of personal consumption. If symmetry is to be imposed, the system of
Equations, 2.32, for all the components of consumption will have to be
estimated simultaneously using FIML.

2.5 Estimation
As outlined earlier, the different models of import demand are estimated

as single equations rather than as a system. In estimating time basic model,
defined in Equations 2.10 or 2.18, there is a choice between formulating it
in factor share terms or with the absolute value of imports as the dependent
variable. If the dependent wtriablc is time share of imports in totM output and
an error term is appended, this implies that firms normally make their decisions
in terms of factor shares. In the case of this study it is felt to be more realistic
to estimate the factor demand equations appending an error term to 2.10 or
2.18 implying that firms normally make their decisions in terms of the volume
of inputs. It also facilitates modification, to take account of the fact that a
minority of imports enter directly into fin’,d demand (2.16).

Estimation is generally by means of ordinary least squares. Where the
Durbin-Watson statistic suggests the presence of auto-correlation, adjustment
has bccn made using the Cochrane Orcutt method. In the case of manufactured
imports and total imports it was felt to be desirable to use an instrumental
variable estimator because of the endogeneity of some of the right hand side
variables used in the cquation. This problem was felt to be less severe in the
case of the other components of imports representing, as they, do, a small
share of final demand. In the case of energy imports, because the equation to
be estimated was nonlinear in its coefficients, it was necessary to use the non-
linear least squares estimator in the TROLL package (MIT, 1983). The data
sample used for estimation is 1960 to 1982. The end date, 1982, was deter-
mined by the availability, of data. (Fully consistent data based on later versions
of National Income and Expenditure (NIE) were not available at the time
this research was undertaken.)
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In examining the results of estimation, the normal batter5, of statistical
tests were carried out. Because of interest in the determination of total
imports it was felt to be useful to pay particular attention to the standard

error of the equations for each component of imports as it conveys some idea
of the likely effects of errors in estimating a component of imports on any
estimate of total imports. In addition to the normal significance tests on co-
efficients a nomber of tests were carried out to examine the stability and
robustness of the results. First, a Chow test was carried out where it was
suspected that events, such as the signing of the Anglo-Irish Free Trade
Agreement (AIFTA) or EEC entry, might have had an effect on the results.
Secondly, other alternative methods of modelling changes in behavionr due
to these events were tried (time trends, dummies, etc.).

Extensivc use was made of the row deletion techniques described in Bels-
ley, Kuh and Welsch (1980) which allows one to identify whether one
observation is exerting undue or abnormal influcnce on the results. In the
case of each equation the maximum value of the DFFITS statistic is quoted
as a measure of this influence. (Krasker, Kuh, Welsch (1983) suggest that a
value of DFFITS greater than 3(p/n)½ indicates uoduc influcnce where p is
the number of independent variables and n is the number of observations. In
this study this ranges between a value of 1.3 and 1.6.) Where the suggested
cut off point was exceeded by observations near the beginning or end of the
sample, experiments were carried out to examine the stability of the results
by dropping ycars at the beginning or end of the period.

Givcn the nature of the specification, thevalidity ofa number of important
restrictions on the basic model, such as the imposition of homogeneity,,
were tested using t tests for the significance of the relevant coefficients.
Generally, only, one or two equations are presented for each categors, of
imports and the results of tests carried out using other specifications are
described in the text. The ftdl results of all the regressions are available from
the author.

Apart from the range of statistical tests, described above, it was felt to be
important to examine the economic plausibility of the results of the different
equations. This is particularly necessary if the equations are to be included in
a larger model of the economy. However, even if they are not to find a place
in a particular model of the Irish economy, it is important that the results be
seen in the context of such models. Answers which may seem plausible in the
context of a single equation may turn out to have unacceptable implications
when viewed in the context of the structure of the economy as a wholc. To
this end the implications of each equation for the propensity to import are
discussed and the elasticities derived from each equation are examined to see
that they have the correct signs, which economic theors, would suggest, and
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have plausible magmitudes. In the case where the economic behaviour implied
for a particular category of imports is implausible, this must cast doubt on
the estimated equation. These doubts are, where necessary, signalled in the
text. (The derivation of the elasticities using the Generalised Leontief pro-
duction function is described in Appendix 2.)



Chapter 3

THE DATA

3.1 Introduction
The data used in this study are gener’,dly taken from the Department of

Finance databank. The version of the databank used is that based on the

National Income and Expenditure 1982 (NIE82). This is the latest version
availablc on the CCS computer containing fully consistent series for all the
required variables. The contents of this databank are described in FitzGerald,
Keegan, McQuaid and Mnrphy (1983)and Murphy (1984). The way in which
the data are generated is discussed in FitzGerald and McQnaid (1983). This
chapter gives a brief description of how the data nsed in this study were
derived, indicating the published sources used and thc major adjustments
necessary to provide consistent series over the period 1960 to 1982. Additional
details are givcn in a technical paper (FitzGerald, 1987) for the time serics
data used and AppendLx 1 gives full details of the dcrivation of the input-
output data. Section 3.2 describes the derivation of the National Accounts
based time series data. Section 3.3 discusses problems in using the trade
statistics and Section 3.4 deals with the input-output data.

3.2 National Accounts Data
The data published in National Income and Expenditure 1982 (NIE82)

suffer from two major defects which affcct their use for economic research:
they cover too short a time period and they are incomplete in thcir coverage.
Both these problems have been rectified in producing the Department of
Finance databank. The approach used in generating the consistent time series
in that databank is outlined below.

The data in N1E82 for the years 1975 to 1982 must be supplemented by
the data in National Income and Expenditure 1970-1982 to give consistent
series spanning the 1970s. Even these data published by the CSO are not ftdly
consistent internally. A major discontinuity still remains in the data published
in the National Accounts for services imports (this is discussed in Chapter 8).

Over the years there have been a number of major revisions in definitions
in the National Accounts. In particular, prior to 1970, the constant price data
are only available at constant 1968 prices. The public authorities data prior

38
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to 1974 appear in the National Accounts on a financi,’d year basis rather than
a calendar year basis. (The public attthorities accounts were changed to a
calendar year basis in 1974.) The incomplete coverage of the data in the
National Accounts was overcome by supplementing it with data from other
sources. Ill the case of changes ill non-agricultural stock changes additional
data on changes in EEC intervention stocks (an important component of the
totzd) wcre used to further disaggq’egate the published figures. The methods
used to deal ~4th these problems are outlined in FitzGer’ald (1987).

Data on employment in the manufacturing sector on a labour force basis
wcrc obtained from the Department of Finance Review and Outlook. Data
on wages in manufacturing were obtained for the years 1970-1979 from the

EEC National Accounts for Ireland (which contain morc dctailed data than
are published in the CSO NIE). For the years 1960-70 and 1979-82 data in
the Census of Industrial Production (CIP) and the Quarterly Industrial
h~quiry (QII) were linked to the Natiomd Accounts data for the intervcning
ycars to provide estimates of thc wage bill. Thc details of the derivation of
this series are outlined in FitzGerald and McQuaid (1983) and the Depart-
mcnt of Finance databank document. The figures for the capital stock were
derived from the data on invcstmcnt by industrial sector which are published
in the UN National Accounts. The volume series for gross output was derived
from the CIP for years up to 1980 and from the Monthly lndustriallnquiry
for 1980-82. It was brought to constant 1975 prices using the v,’due of gross
output in 1975. Average annual earnings in industry wcre derived as the ratio
of the wage bill (taken from the National Accounts) to the numbers employed
in that scctor on a labour force basis.

The revenue from protective customs duties was obtaincd from the
Reports of the Revenue Commissioners. It was dividcd by thc value of mer-
chmldise imports to provide a measure of the effective rate of customs duties.
The value and volume of gross agricultural output, the volume of output of
crops, and the price of fertiliser were taken from the Census of Agricultural
Production. The value added in agriculture came from the National Accounts.
Further details of these data together with an outline of the methodology
used to turn the raw data into consistent time series is given in FitzGer,’dd
(1987).

3.3 Trade Data
The extension of the National Accounts database to cover a detailed break-

do~qa of trade posed speci~d problems. These arose from problems dezding
with the trade of the Shannon Free Airport prior to 1965 and discontinuities
in the detailed trade statistics. The trade of the Shannon Free Airport was
for many years omitted from the standard trade statistics for Ireland. In the
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years up to and including 1964, the net surplus of the trade of Shannon Free
Airport was included under invisible exports in the balance of payments and
the National Accounts whereas it should properly have been treated on a
gross flow basis in merchandise trade. As well as the netting of Shannon trade,
transport receipts were also included on a net basis in invisible trade prior to
1965. The methodology for adjusting the published data for the years prior
to 1965 to a gross flows basis, incorporating Shannon trade, is described in
FitzGerald (1987).

For the purpose of this study it is important to disaggregate the merchan-
dise trade statistics into a number of components. There are two problems
which arise in this regard: the only, data available are on a trade statistics basis
(not a balance of payments basis) and there are considerable problems with
deflators. In the case of imports the gener~d practice in the past has been to
disaggregate trade by use rather than by Standard International Trade Classi-
fication (SITC) categories. This approach has obvious attractions, giving a
clearcut distinction between imports which should be modelled according to
the theory of the firm, and imports, entering directly into final demand,
which should be analysed using a model derived from the theory of consumer
behaviour. However, the deflators which are available are drawn up on a
SITC basis. The old wholesale price indices, which covered trade on a dis-
aggregated basis classified by use, were withdrawn in the mid-1970s due to
their wholly unsatisfactory nature. (Their weights were based on trade patterns
in 1952.) In addition, while data have been published for the 1960-1982
period breaking imports down by use, these data do not provide a continuous
consistent series. There have been frequent undocumented changes in the
categories of goods treated as consumer goods, materials for further pro-
duction and producers’ capital goods. These changes have not been signalled
by the CSO and it is not possible, on the basis of available data, to create
consistent series for the period 1960-1982.

The alternative approach is to break imports down by SITC category and
use the relevant unit value indices which are readily available for four SITC
groupings. The use of unit value indices is itself unsatisfactory (Goldstein
and KhaJa, 1985). In the case of Ireland they exclude many significant items
such as computers. However, they, are the only price data available. As a
result, for this study, it was decided to disaggregate imports into the follow-
ing SITC categories for which unit value indices are available: 0, and 1, 2
and 4, 3, 5 to 9. These four groups correspond roughly to imports of agri-
cultural produce, imports of certain raw materials (e.g., textile fibres, timber,
hides, etc.), imports of fuel and imports of semi-manufactured and manufac-
tured goods. The data on the value of imports in the first three categories
were derived from the trade statistics.
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The published trade statistics have undergone a number of major upheavals
over the past twenty-five years. There are important breaks in the series at
1962, 1966, 1972 and 1977. While these breaksin each case only affect some
of the SITC categories, they, do affect the four-way classification described
above. Because of problems obtaining comparable data it has not been possible
to llnk the series in a satisfactory manner and the series used in this study
still contain some discontinuities. However, the magnitude involved was felt
to be sufficiently small not to seriously affect the results. Details of these

discontinuities and the way they have been treated in generating the data are
given in FitzGerald (1987).

The volume series are obtained by deflating the value series, described

above, by the relevant unit value indices to give figures at constant 1975
prices. The volume of imports SITC 5 to 9 was derived as a residual by sub-
tracting the other three categories from the adjnsted National Accounts
figures. This methodology rnay tend to concentrate any errors in the residually
determined series. However, as imports SITC 5-9 represents the majority of
merchandise imports, it is the most suitable category to be so determined.
The advantage of this approach is that it ensures consistency with the National
Accounts, an essential requirement for modelling the economy as a whole.

in dealing with these data, problems also arise due to smuggling, especially
due to smuggling of agricultural produce induced by differences in EEC taxes
(Norton, 1984, and FitzGerald et al., 1987). The only, adjustment made for
this factor is the adjustment for smuggling implicit in the balance of pay-
mcnts adjustment of imports.

In the case of services imports, a continuous series, tourism imports can be
generated from the National Accounts. When this series, at current and con-
stant prices, is subtracted from the corresponding series for totM sela, ices
imports, residual series are obtained covering imports of other services. How-
ever, the problems which may be built into the series for services imports
prior to 1965 by the method of estimating gross transport receipts will be
concentrated in the residual, other services, series and may result in quite
substantial errors in this relatively smMl residual item. In addition, there is a
serious discontinuity in the series between 1974 and 1975. This arises due to

the problems in carrying back recent revisions in b~dancc of payments based
on new information which is not available for the earlier period.

In addition to disaggregated data on imports this study requires a disaggre-
gation of export data. The methodology for deriving consistent series for
total exports and merchandise and services exports on a balance of payments
basis is identical to that already oudincd for imports. The methodology for
disaggregating selwices exports into tourism and other services exports is also
identical to that for imports. It is only in the disaggregation of merchandise
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exports that the methodologies differ. In the case of exports, merchandise

exports are divided into agricultural and non-agricultural exports. Details of
how consistent series for these categories are derived are given in FitzGerald
(1987). Details are also given there of the series themselves and the trans-
formations, defined in the language of the TROLL computcr programme,
used to generate the final series. Fuller details of the generation of these
trade data are given in FitzGerald (1979b).

3.4 Data from Input-Output Tables
The three input-output tables prepared by the CSO for 1964, 1969 and

1975 provide an important source of information on the structure of the
Irish economy in general, and on the role of imports in particular. While
they are merely a set of accounting identities the input-output tables, on
certain assumptions, do show where in the economy the imported goods go
to, what sectors nsed a substantial volume of imports and how much of the
imports go directly into final demand. The input-output tables are used2 in
this chapter to derive the direct and indirect import contents of each unit of
final demand.

Any comparison of the results of the three input-output tables is affected
by the differences in assumptions and structure of the different tables. The
1964 and 1969 tables were published in a fairly consistent form by the Irish

CSO (CSO, 1970 and CSO, 1978) while the 1975 table, published by the
CSO on a different EEC basis (CSO, 1983) must be compared with an alter-
native version of the 1969 table based on that prepared for the EEC. However,
these discrepancies probably make little difference to the actual results (see
FitzGerald, 1978). The 1964 I-O table, as published by the CSO, treated only

complementary imports as primary inputs. For the purpose of this paper this
distinction is felt to be unsatisfactory and all imports are treated as primary

inputs. Details of the 1964 table on this basis are given in Henry (1972).
For 1969 the EEC format table, as adjusted by FitzGerald (1978) to treat

all imports as primary inputs, is used. For 1975 the EEC format table, as
processed by Murphy (1984) to treat all imports as primary inputs, is used.
The work carried out by FitzGerald (1978) and Murphy (1984) allows a
more detailed disaggregation of the published data to be made for 1969
and 1975. The data for 1975 are stored in the Department of Finance data-
bank. The analysis carried out on the tables is fairly standard in nature and

is described in detail in Appendix 1.

2. Assuming that the proportion of each input used by each sector of the economy as defined in the
I~ table, it identical for each unit of output.



Chapter 4

RESULTS -- IMPORTS OF FOOD, DRINK AND TOBACCO
(SI’fC 0 AND 1)

4.1 Introduction
In considering tile determinan’:s of imports of foods into Ireland in the

recent past, the single most important factor which must be examined is the
impact of EEC entry. Prior to EEC entry in 1973, imports of many food
products were severely restricted by means of quotas, embargoes, or very high
tariffs. The Anglo-Irish Free Trade Agreement of 1966 did little to alter
flais situation. However, followingentry to the EEC in 1973, Irish restrictions
on imports of agricultural produce were abolished in five equal stages beginning
in 1973 and culminating in free trade in 1977.4 Entry into the EEC also had

an zmticipatory effect on the agricultural sector in the year or two immediately
preceding entry, and full adjustment to the new circumstances may have
continued for some time after all restrictions were abolished. Separating out
the effects of EEC membership from the effects of changes in tastes, changes
in relative prices and changes in in,zomes is, as a result, a difficult task.

Section 4.2 of this chapter analyses the trends in the data over the period
1960 to 1982. This is done at both an aggregate and a disaggregate level. The
role of imports in the economy i; then examined in Section 4.3 to help in
determining the appropriate method of modelling these imports in Section
4.4. Section 4.4 presents the results of estimating a number of equations for
food imports. These equations are then used to quantify the determinants of
Irish food imports and conclusion~ are presented in Section 4.5.

4.2 Analysis of Trends in Imports of Food (SITC 0 and 1)
While imports of food only ac,zount for one-eighth of total imports (see

Table 4.1, Column 1), prior to EEC entry they were more affected by restric-
tions on trade thzm most other categories of imports. As such they merit
special attention.

3. In this chapter imports of food axe taken to include drink and tobacco (i.e,, SITC 0 and 1) except
where it is specifically stated otherwise.

4. After 1977 there were still some remaining taxes or subsidies on trade imposed under the EEC
monetary compensatory amounts regulations These were intended to smooth the effects of rapid
changes in exchange rates.
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In cxamlning the trends in food imports in this section the first question
to be examined is the extent to which imports of food were affected by
changes in the composition of fin~ demand, especially of personal constimp-
tion, and the extent to which thcy increased their share of any individual
component of final demand. This distinction is of importance from a policy
point of view. If imports increase because people want to buy more of goods
which arc difficult or impossible to produce in Ireland (e.g., avocado pears)
then changes in competitiveness and restlhing changes in relative prices will
he less effective in "altering this trend. If, on the other hand, people tire buying
more of certain imported goods than their domestically produced close sub-
stitutes, the trend may be more amenable to change through policies directed
at improving competitiveness, broadly defined. The ratio of imports of food
to total final demand, sho~s1~ in Column 2 of Table 4.1 shows the cumulative
effect of changes in the composition of final demand and changes in import

Table 4.1: Imports of Food, Drink and Tobacco (SITC 0 and I), Volume

Food Imports as a Percentage of:

Scaled Weighted
Total Imports Final Demand

Final Demand

1960 14.2 3.5 3.5
1961 16.3 4.3 4.5

1962 15.0 4.1 4.3
1963 15.2 4,3 4.7
1964 13.7 4.2 4.6

1965 14.7 4.6 5.2
1966 13.7 4.3 5.0
1967 13.1 4.1 4.9
1968 12.6 4.2 5.0
1969 11.0 3.8 4.8
1970 11.0 3.8 4.8
1971 10.3 3.6 4.6
1972 11.5 4.0 5.1
1973 10.2 3.8 5.0
1974 11.0 3.9 5.1
1975 12.3 4.0 5.5
1976 11.8 4.2 5.9
1977 II.1 4.1 5.7
1978 10.1 3.9 5.7
1979 10.5 4.3 6.5
1980 11.1 4.3 6.5
1981 12.2 4.7 7,0
1982 12.0 4.5 6.6

Source: Department of Finance Databank.
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penetration of individuN components of finn demand. Over the twenty-three
year period examined, the ratio showed no strong trend. It tended to fall
from a peak in the mid-1960s to a trough in the early 1970s, rising again in
the late 1970s and early 1980s. However, the variation in the ratio over time
was not very great. On the face of it, this would suggest no major increase ira
the penetration of the Irish market by this category of imports. However, a
very different picture emerges from an examination of the ratio of imports
to a weighted finn demand wLriable, where each component of final demand
is weighted by its food import content. This weighted finn demand measure
attempts to takeaccount of the effects of changes in the composition of finn
demand on imports. Clearly the limited nature of the disaggregation of final
demand which was possible, given the available input-output data, leaves the
possibility that changes in composition within each component of finn
demand could have an effect on the volume of imports which is not captured

by this measure. As explained in Chapter l, if the structure of the underlying
economy remained fixed as in 1975, imports and all other inputs, accounting
for a fixed proportion of each component of finN demand, then this weighted
fin’,d demand measure would be identical to the volume of imports in each
),ear. To the extent that this variable differs from the volume of imports in
each year it is an indication of a change in the structure of the economy. As
is shown in Column 3 of Table 4.1 the ratio (scaled to be equal to the ratio
of imports to unadjusted final demand in 1960) has shown a strong upward
tendency over the period. This implies that there was a big increase in imports
due to increased penetration of the irish market.

The difference between the ratio in Column 2, which includes both the
compositionN and penetration effects, and Column 3, which is crudely purged
of the compositional effects, shows the effects of changes in composition on
the volume of imports. The result of this crude decomposition is that imports
of food seem to have been substantially reduced, below what they would
otherwise have been, by changes in the composition of final demand. As
income has risen a smaller proportion of consumer expenditure has gone on
food than on other commodities, such as cars. This compositional effect has
gone a substantial distance towards offsetting the increased import penetration
of the Irish food market resulting in the overNl trends shown by the ratio in
Column 2 of Table 4.1.

From the behaviour of the ratio of food imports to weighted finN demand,
shown in Column 3 of Table 4.1, it is clear that the big increase ira import
penetration occurred over the period of the reduction in tariffs, consequent
on EEC entry, mad the two succeeding years of 1978 and 1979. This is by no
means conclusive evidence that the increased import penetration was due to
EEC membership, but it is certainly consistent with such a conclusion. The
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big increase in the ratio in 1979, two years after the elimination of all barriers
to imports of food, may be due to a lagged adjustment to the freeing of trade,
though alternative explanations cannot be ruled out.

In order to get a clearer picture of where this increase in import penetration
has occurred, it is worthwhile looking at trends in the imports of the different
categories of food. Problems arise due to the absence of appropriate price
deflators below the level of total food, drink and tobacco imports. As a

result, the value of imports of each category of food is deflated by the deflator
for total food imports. The resulting series are expressed in Table 4.2 as a
percentage of the weighted final demand variable where these weights are the
food (SITC 0 and 1) import content of each component of final demand.
Clearly changes in relative prices within the food category could affect these
data and this must be taken into account in interpreting the results.

Of the twelve categories of imports shown in Table 4.2, four account for
over 50 per cent of the total in 1982: live animals, cereals and cereal products,
vegetables and fruit, and other food products. In the case of imports of live
animals the figures may be affected in tbe early 1980s by the distortionary
effects of EEC regulations on trade, resulting in abnormal imports (see
Norton, 1984). Even if this is the case, it is clear that the proportion of
imports in this particular category fell in the early 1970s and has generally
remained below the level recorded in the 1960s. The imports of cereals and
cereal products have shown considerable variability over the twenty-three
year period. However, the ratio of such imports to weighted final demand
has been, on average, significantly higher in the years succeeding EEC entry
than in the earlier years examined. Much of the cereals imported are pro-

cessed into animal feed and should be considered along with the imports of
other animal fcedstuffs (SITC 08) in Table 4.2. Table 4.3 shows the ratio of
animal feed more broadly defined5 to weighted final demand along with the
ratio of imports of breakfast cereals, biscuits and pastry products, and other
cereals and cereal products to weighted final demand. The ratio of imports
of animal feedstuffs, broadly defined, to weighted final demand in the years
after 1973 was, with one exception, greater than in ever), year before 1973.
This suggests that EEC entry had some impact on imports of animal feedstuffs.

Imports of other cereals and cereal products (Column 4, Table 4.3), chiefly
wheat and flour, were extremely erratic over time, showing no strong trend
and no obvious impact from EEC entry. Imports of both breakfast cereal
mad of biscuits and pastry products (Columns 2 and 3 of Table 4.3), on the
other hand, have shown a strong upward trend in the relatively recent past.

5. Defined as imports SITC 08 plus imports of the following cereals: barley, maize and sorghum.
Imports of wheat are excluded, though some wheat is used as animal feed.



Table 4.2: Imports of Food as Percentage of Weighted Final Demand, Volume

Livestock Meat
Dairy

Fish
Cereals + Fruit + Sugar + Cocoa, Animal Other

Drink Tobacco
Produce Produce Veg. Products Tea etc. Feed Food

SITCO0 SITC01     SITC02    SITC03    SITC04     S1TC05 SITC06      SITC07 SITC08 SITC09    SITCll     SITC12

1960 13.7 0.5 0.2 1.3 11.6 10.5 1.6 12.6 5.3 0.6 3.2 7.9

1961 24,7 0.3 0.2 1.1 14.7 12.0 2.6 12.8 6.3 1,1 3.7 7.4 I
1962 13.8 0.3 0.2 1.5 12.8 12.4 2.4 11.6 8.1 1.2 4,1 7.5

1963 17.0 0.3 0.1 1.3 13.6 13.0 4.3 12.6 7.2 1.3 4.5 6.5

1964 17.7 0.4 0.1 1.4 13.7 13.7 4.9 9.7 6.8 1.6 4.5 6.4
1965 15.1 0.4 0.1 1.6 24.4 13.8 2.5 10.5 9.6 2.5 4.6 5.3 0
1966 10.7 0.3 0.1 1.6 21.9 16.1 3.9 10.5 8.7 2.4 4.3 6.8 "n

1967 14.3 0.3 0.4 1.6 16.5 16,5 3,0 11.3 8.2 2.3 4.2 7.5 0
0

1968 14.0 0.2 0.3 1,7 17.0 14.8 2.2 12.1 8.9 2.8 4.6 9.4
1969 15.2 0.2 0.3 1.9 11.7 15.1 2.8 10.9 8.4 3.4 4.3 10.0
1970 17.6 0.3 0,3 1.7 13.1 14.3 2.9 10.7 9.9 3.3 4.5 5.0
1971 11.4 0.3 0.3 1.6 17.1 14.7 4,5 10,0 7.4 3.6 4.3 5.8
1972 13.3 0.3 0.5 1.9 18.3 14.9 5.2 9.4 7.5 4.3 5,6 8.9
1973 13.1 0.6 1.3 1.6 16.8 15.1 3.8 7.4 8.3 4.1 6.3 9.1

1974 6.9 1.0 1.3 1.5 22.8 13.5 6.4 9.0 8.8 4.7 4.5 9.1    0

1975 6.0 1.7 3.0 1.8 23.9 14.0 10.5 9.1 6.8 5.5 5.2 10.0
t’3

1976 6.4 2.1 3.2 2.1 25.4 14.8 10.3 9.5 11.6 5.4 5.5 7.7 t’3
0

1977 10.1 2.1 2.7 2.2 23.3 13.5 6.9 13.0 12.2 5.2 4.7 5.4
1978 11,2 2.4 2.7 2.4 17.2 14.9 6.5 12.2 14.3 5,2 5,7 5.2

1979 15.0 2.6 3.1 2.6 18.9 16.2 7.3 12.2 20.0 5.4 6.6 5.2

1980 10,9 4.5 4.5 3.1 23.3 18.5 8.5 12.9 14.6 5.0 5.8 4.7
1981 16.2 6.7 6.3 3.3 23,9 18.9 7.1 10.5 18.4 5.0 5.6 4.4

1982 15.7 5.9 4.5 3.7 18.9 21.7 7.0 11.2 16.1 5.1 5.5 5.4

Source: CSO Trade Statistics of Ireland.
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In the case of breakfast cereal the rise occurred between 1979 and 1982

whereas the rise in imports of biscuits, which is already apparent in the late

1960s, was particularly big in the years after 1973. While the major increase

in these two items occurred after EEC entry this does not necessarily mean

that this was the cause of the increase in import penetration; loss of com-

petitiveness or changes ill tastes for biscuits and pastry products may also

have had a role. The pattern of growth of other food products, largely pro-

cessed food, SITC09 in Table 4.2, also shows a stead), upward trend over

the period; in this case the bulk of the growth actually occurred before 1973

and it remained fairly stable since that date.

Table 4.3: Imports of Cereals and Animal Feed as Percentage of Weighted Final Demand,
Volume

Animal Feed Breakfast Cereal Biscuits etc. Other Cereals

1960 10.5 0.3 0.2 6.0
1961 9.0 0.3 0.3 11.4
1962 13.6 0.2 0.5 6.7
1963 9.9 0.1 0.3 10.6
1964 12.6 0.1 0.4 7.3
1965 20.3 0.1 0.5 13.0
1966 17.1 0.3 0.5 12.7
1967 15.1 0.3 0.8 8.6
1968 15.3 0.3 0.8 9.4
1969 18.6 0.4 1.0 5.0
1970 16.8 0.5 1.1 4.6
1971 17.8 0.5 1.2 4.9
1972 17.1 0.6 1.4 6.7
1973 18.3 0.5 1.3 4.9
1974 19.9 0.5 1.6 9.5
1975 17.5 0.7 2.2 10.3
1976 25.7 0.8 2.7 7.8
1977 25.1 0.7 2.7 7.0
1978 20.3 0.9 3.0 7.5
1979 26.1 1.1 3.8 7.8
1980 20.3 2.7 4.6 10.4
1981 24.1 3.0 4.9 10.2
1982 20.0 3.2 4.5 7.3

Source: CSO Trade Statistics of Ireland.

Imports of vegetables and fruit showed some growth in the late 1970s and

early 1980s. As the price deflator for consumption of this category of food

rose less rapidly than that for consttmption of food in general, the use of a

common price deflator for all categories of imports may significantly under-
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estimate the volume increase in this category of imports over the 1970s. It is
possible to develop an alternative measure of the degree of import penetration
of this category of imports assuming that all these imports enter personal
consumption directly. Table 4.4 shows the ratio of these imports to personal
consumption of fruit and vegetables. As can be seen from the table, there
was a very substantial rise in the ratio after 1973. Given that the denominator,
personal consumption of fruit and vegetables, includes a substantial distri-
bution margin, the implied increase in penetration of the domestic fruit and
vegetable market is very considerable. However, the extent to which this
increase is due to a chamge in tastes in favour of fruit and vegetables, which
are difficult or impossible to produce in Ireland, or due to a competitiveness
problem for Irish producers, cm~not be determined from data at this level of
aggregation. However, the data make clear the impact of the EEC on the
trade in fruit and vegetables. The removal of restrictions on imports, both
through the abolition of customs duties and the elimination of quotas,
increased the ability of consumers to satisfy their varied tastes. The effect
of EEC entry on this category of imports may not only have occurred through
reduced protection for Irish goods; in addition, changes in relative prices
within agriculture made production of other products relatively more attrac-
tive. As a result, the increase in import penetration may well have involved
little or no loss of total agricultural output or income, while, at the same
time, benefiting the consumer through lower prices and greater choice. To
determine the full impact would require a fully articulated model of the Irish
agricultural sector.

Table 4.4: Imports of Fruit and Vegetables as a Percentage of Consumption of Fruit
and Vegetables, Value

Percentage

1970 27.5
1971 36,1
1972 36.6

1973 37.3
1974 57.7
1975 52.4
1976 53.6
1977 59.1
1978 45.0
1979 38.9
1980 50.7
1981 50.0
1982 37.7

Sources: CSO Trade Statistics oflreland and EEC National Accounts.
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Imports of sugar, confectionary, etc., (SITC 06) showed a substantial
increase in the 1970s (see Column 7, Table 4.2). The rise may have begun
before entry into the EEC but the biggest increase occurred in 1975 and
1976. Since that date the volume of imports has fallen back, while still
remaining above the level of the 1960s. However, as a stthstantial part of this
category of imports is an input into the industrial sector it is not possible
from these data to say whether the increase was due to an increase in the share
of direct imports of these products into consumption, or whether it was
induced by changes ill the industrial structure.

4.3 The Role of Imports of Food in the Economy
In specifying a model of the determination of imports it is important to

have a clear idea of the role of imports in the economy: are they used as an
input into the productive sector or do they enter directly into finM demand?
In the case of imports of food (SITC 0 and 1) their role in the economy is

complex. Table 4.5 gives estimates of the proportion of imports SITC 0 and
1 which entered directly or indirectly (through the output of the manufactur-
ing sector) into final demand. In the case of imports entering indirectly they
enter first as an input into the productive sector and only enter final demand
after transformation into other products in the productive sector. Those
imports which enter indirectly into final demand are further broken down
according to the sector of the economy into which they first enter as an input.

Table 4.5: Proportion of Food Imports Used as Inputs in Each Sector in 1975

%
Agriculture 1.8
Industry 51.3
Services 2.3
Total Indirect 55.4
Total Direct 44.5

Source: CSO Input-Output Table suitably transformed.

Table 4.5 is derived from the Input-Output table for Ireland for 1975

(CSO, 1983), as transformed by Mtwphy (1984). As a result, the disaggregation
of imports of food shown in Table 4.5 is only exact for the year 1975, the
year for which the I-O weights were calculated. For other years the break-
down would only be correct if the underlying structure of the economy
remained fixed as it was in 1975. This is clearly unrealistic. The preceding
discussion, in Section 4.2, suggests that imports of food entering directly
into final demand probably showed a more rapid rise over time than did
food imports used as an input into the productive sector. This is borne out
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by the comparison of tile 1969 and 1975 I-O tables. Table 4.6 below shows
a breakdown of the SITC 0 and I import content of personal consumption
of food in 1969 and 1975. (Personal consumption of food accounts for the
bulk of food imports entering directly into final demand.) It clcarly indicates
that imports of food entering directly into food consumption rose rapidly
between 1969 and 1975 while imports embodied in domestically produced
goods remained static.

Table 4.6: Distribution of SlTC 0 and 1 Import Content of Food Consumption, per cent

Import Content 1969 1975

Total 15.9 21.8
Indirect 8.2 9.0
Direct 7.7 12.8

Source: CSO Input-Output Table, suitably transformed.

It is clear that a large proportion of imports of food etater directly into
final demand. The vast bulk of the rest of these imports, approximately 50
per cent of toted imports of food, enter as an input into the industrial sector
of the economy. Very little food imports arc used directly as inputs by the
agricultural or seia, ices sectors. However, a substantial part of the input into
the industrial sector is proccssed by thc animal feed industry and used as an
input, albeit indirectly, in thc agricultural sector. As the vMue added in that
sector of manufacturing industry is extremely small, 17 per cent in 1980
(CSO, 1985), the major detcrmining factor will be the volumc of domestic
output of food and conditions in the agricultural sector affccting demand for
feed. The rest of imports SITC 0 and 1 used as an input in the industrial
sector should, preferably, be modelled as a function of industrial output and
factor prices in industry, using the type of model described in Chapter 2.
For the rcst of imports, which enter directly into final dcmand, they should

possibly be estlmatcd in thc context of a model of consumer demand.
While it might be desirable to disaggregate the imports S1TC 0 ~md 1 further,

so that appropriate models could be used to an,’dyse each component, there
are serious problems, adverted to earlier, in finding appropriate price deflators.
Preliminary attempts at such a disaggregated approach fell foul of this pro-
blem. As a result, one is thrown back on a composite model which takes

account of the diversity of factors potentially affecting demand for this
category of imports.
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4.4 Models of Imports of Food, Drink and Tobacco
As is clear from the preceding discussion, the modelling of this categoD, of

imports poses special problems. A substantial proportion of food imports
enters directly into final demand. There is evidence of a considcrable increase
in import penetration in this area over the 1970s, p,’u’tly as a result of EEC
entry. However, because the adjustment to free trade took place gradtudly,
the impact on each product diffcred in its timing. Ill some cascs it was only
when all tariffs were removed ill 1977 that competition became effective. Ill
other cases it was the abolition of quotas, or other restrictions, which were

important. In addition, therc may have been a lagged adjustment of the
domestic productive sector and of domcstic consumers to the changed cir-
cumstances. An example of this is thc import of brcakfast cereals where
imports did not show a big increase until 1979. In the case of the agricuhural
sector the anticipation of EEC entry in 1971 and 1972 led to an increase ill
prices and may well have been responsible for an increascd use of animal
feeding stuffs even prior to entry in 197S. As a rcsuh, it is not likely to be
satisfactory to modcl thc impact of EEC entry with a dummy variable set to
0 prior to 1973 and I thereafter (preliminary attempts at using such a
dummy proved unsatisfactory). Two other approaches have been tried, one
where a dummy variable takes on the value 0 prior to 1971, 1 in 1971, 2
in 1979, incrementing by 1 cach year up to 9 in 1979 and remaining at 9
in subsequent years. This assumes a very rigid pattern of adjustment to EEC
entry. However, the fact that tariffs were adjusted in five equal instalments
from 1973 to 1977 lends certain weight to such an approach. A second
method is to use the ex post average rate of protective customs duties.6 This

is calculated by dividing total rcceipts by the value of total merchandise
imports. This measure has the disadvantage that, under thc terms of the
Anglo-Irish Free Trade Agreement, it fcll in thc late 1960s and early 1970s
due to reductions in tariffs on manufactured goods. These tariffs did not
affect food imports. In addition, in using an ex post measure, no account is
taken of tariffs which were prohibitive, as they brought in no revenue. In
such cases, where tariffs were initially prohibitive and are then reduced to a
level where imports become profitable, revenue will increase with thc reduction
in tariffs and there will be a rise in the ex post measure of thc rate of customs

duty. However, given the huge diversity of tariffs and restrictions in force at
the beginning of the sample period, any attempt to calculate an ex ante
measure would be extremely difficuh. As a rcsult, one is thrown back on the
ex post measure, and the results obtained using it must be treated with some
caution.

6. This excludes the customs duties which were the counterpart to the excise duties on domestic

production, e.g., customs duties on imported spirits. It is derived as revenue from total protective,
customs duties divided by total merchandise imports.



RESULTS - IMPORTS OF FOOD, DRINK AND TOBACCO              53

A second complication is the existence of smuggling. Norton (1984) has
shown that imports in the early, 1980s were probably biased upwards as a
result of the profitability of smuggiing livestock.7 Once again this is a difficult
factor to capture in the data and the existence of such illegal trade must be
borne in mind in assessing the results.

The third problem faced in modelling food imports is the fact that they
enter the economy through three different channels, in principle, the factors
which affect imports through each of those channels are different and
each should be modelled separately. However, cven if the imports could be

separated into three different categories- imports entering directly into
personal consumption, imports destined ultimately as inputs into the agri-
cultural sector, and inputs into the industrial sector -- suitable price deflators
do not exist to allow each to be modelled separately,. The alternative approach
which one is forced to adopt is to model the demand for food imports as a
whole.

Equation 2.16 in Chapter 2 describes one such composite model. In the
case of food imports the first model tried is based on that equation. However,
the inclusion of the prices of the different factors of production did not
prove satisfactory so that, as implemented here, it assumes a fixed coefficient
or Leontief type production function. Equation 4.1 makes the volume of
imports of food, drink and tobacco, M01, a function of the demand for this
category, represented by final demand weighted by the SITC 0 and l import
content of each component in 1975, FDWM01 and the domestic supply of
agricultural produce, gross agricultural output in volume terms QAGG.

M01 = 150.3 + FDWM01 (2.0- 20.9RC + .028D)- 3.8QAGG

(2.2)
R~ = .968

whereM01 =

FDWM01 =

RC =
D =

QAGG =

(4.1)
(4.6) (1.5) (2.6) (3.1)

S.E. = 13.9 DW= 1.56 DFF1TS-- 2.8

volume of imports SITC 0 and 1, constant 1975 prices,
£ million,
final demand weighted by SITC 0 and 1 import content
in 1975,
rate of customs duty, ex post,
dummy, prior to 1971 0, 1971 = 1,1972 = 2, etc.
D = 9 for 1979 and subsequent ycars.
index of the volume of gross agricultural output, 1975
= 100.

7. This trade was exclusively with Northern Ireland.
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The fit of this equation is not very good. The standard error of 13.9 must

be compared to the value of M01 in 1982 of £369 million. The Durbin

Watson statistic is in the indeterminate region and the DFFITS statistic

indicates that the result was strongly influenced by one observation, that

for 1972. The coefficients, with the exception of that on the customs duty

variable, are all significantly different from zero at the 95 per cent level.

They have the expected signs, a fall in customs duties raises the volume of

imports; the ),ears 1971 to 1979 saw a rise in the propensity to import out

of final demand; the negative coefficient on the volume of agricultural output

reflects the fact that increased supply of agricultural produce reduces the

volume of imports. This equation is basically a reduccd form eqnation for

the demand and supply of agricultural produce in Ireland.

Column 1 of Table 4.7 shows the implied propensity to consume out of

weighted final demand. It rose steadily in the 1960s due to a decline in

customs duties. From 1973 to 1977 it rose more rapidly, reflecting the entry

Table 4.7: Elasticities and Propensity to Import Based on Equation 4.1

Propensity to Import
Out of Weighted
Final Demand

Elasticity with Respect
to Agricultural Output

Percentage Change for a
One Percentage Point

Change in Customs Duties

1960 1.46 -2.30 -30.29
1961 1.52 -1.87 -24.07
1962 1.61 -1.98 -25.58
1963 1.52 -1,79 -25.88
1964 1.58 -1.78 -24.11
1965 1.57 -1.59 -21.77
1966 1.54 -1.65 -22.64
1967 1.58 -1.74 -25.30
1968 1.61 -1.68 -23.00
1969 1.63 -1.71 -24.33
1970 1.64 -1.72 -24.45
1971 1.69 -1.85 -25.09
1972 1,69 -1.67 -22,73
1973 1.77 -1.64 -23.91
1974 1.80 -1.58 -25.36
1975 1.92 -1.67 -21.42
1976 1.93 -1.45 -20.11
1977 2.00 -1.49 -20.64
1978 2.02 -1.50 -20.92
1979 2.08 -1.25 -18.15
1980 2.07 -1.25 -17.98
1981 2.06 -1.06 -16.54
1982 2.06 -1.14 -17.33
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into the EEC, and has stabilised since then. The interpretation of this result is
obviously very dependent on the manner in which EEC entry is paramcterised
and as such, has no rigorous basis. In considering the implications of the result,
the coefficient on weighted fin’,d demand must be interpreted jointly with

the input-output coefficients used in generating the weighted final demand
variable. The weighted final demand variable is defined in Equation 4.2.

FDWM01 = ~w.F. (4.2)
1 I

where wi are the intput-output weights,
Fi are the components of final demand, e.g., consumption of food.

As a result [5FDWM01/,SFi] = wi from 4.2 and [SM01/SFD~,~401] = 2.0
- 20.9RC+ .028D from 4.1. Therefore [SM01/~i FDWM01 ] . [8 FDWM01/~ Fi]

= wi(2.0 - 20.9RC + 0.28D). For 1982 this equation implies a marginM pro-
pensity to import out of food consumption of .218 (2.06) = 0.45. This
propensity to import is very high for a country which is a major producer of

food. The elasticity of imports SITC 0 and 1 with respect to gross agricultural
output is shown in Cohlmn 2 of Table 4.7. Given the magnitude of the variables,
this resnlt implies that a unit of increase in the volume of gross agricultural
output will selx, C to reduce the volume of imports by 0.44 ul’dts -- a plausible
result as so much of our agricultural produce is exported. The percentage
change in the volume of imports for a one percentage point change in the
ex post rate of customs duty is shown in Column 3 of Table 4.7. A one per-
centagc point rise in the ex post rate of customs duty in 1960 would have
reduced the volume of imports by 30 pcr cent, whereas the same change in
1982 would have reduced the volume of imports by 17 per cent. However, it
must be remembercd that the coefficient on which this elasticity is bascd, is
not well defined.

An alternative approach to modelling total imports of food is to develop
independent models for the different categories of food imports and amal-
gamate them in one equation, 4.3, for estimation. (This is the approach
adopted in Equation 2.16 in Chapter 2.)

M01 = MC + ~’hMAT (4.3)

where MC = imports of food entering directly into consumption.
MMAT = imports of food Llscd as an input in the domcstic productive

sector.

For the imports which enter directly or indirectly into the agricuhnral
sector, it is felt to be more appropriate to assume that that sector attempts to
maximise profits rather than, as is assumcd in the "basic" model of Chapter 2,
that firms or farmers treat output as exogenous and minimise costs con-
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dltional on that output. Farmers are assurned to choose the optimum level of
output, and mix of variable inputs, subject to avector of the price of output,
the prices of variable inputs, and the sector’s endownment of capital and
labour. The latter are both assumed fixed in the short run. On the basis of
this assumption, and on the assumption that the technologT is well behaved,
it can be represented by a restricted profit function (Diewert, 1974). The
details of this approach are similar to those for the "basic" model discussed
in Chapter 2. An example of such an approach to modelling imports is Kohli
(1978). Choosing a Generalised Leontief functional form for the restricted
profit function imposing homogeneity in the short run in variable input prices
and homogencity in fixed inputs (Dicwert, 1974), the resulting equation for
the demand for imported agricultural goods used as input into the agricultural
sector is given by 4.4.

MMAT = QAG(blL + bI2(PQAGG/PM01)½ + bl5 (PF/PM01)½ +ClI (KAG/EAG)½ )

(4.4)

where QAG = value added in agriculture, constant 1975 prices, £ million,

PQAGG = price of gross agricultural output, 1975 = 1,

PM01 = price of imports SITC 0 and 1,1975= 1,

KAG = capital stock in agriculture, constant 1975 prices,£ million,

EAG = employment in agriculture, thousands,
MMAT = volume of imported materials SITC 0 and 1 used in agri-

culture which is unknown,
PF = index of price of fertiliser input, 1975 = 100.

An appropriate equation to estimate the volume of imports SITC 0 and 1
entering into food consumption is given in 4.5.

MC = aI + CFOOD(c2 + caD)                 (4.5)

whereMC = volume of imports SITC 0 and 1 entering consumptio~a
(unknouna),

CFOOD = personal consumption of food at constant 1975 prices,
£ million,

D = dummy, as used in Equation 4.1.

Ideally, there should be a third category of imports, imports entering as an
input into the industrial sector, which are not destined to be used indirectly
as inputs into the agricultural sectors. However, empirical testing suggested
that the inclusion of a model of this additional category did not improve the
results. Consequently, these imports are modelled together with the imports
entering directly into food consumption.
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Putting the models defined in Equations 4.4 and 4.5 together gives the
equation eventually estimated, 4.6.

M0t = 283.5 + CFOOD(.17 + .01D) + QAG(- 1.34 + .20(PQAGG/PM01)~

(3.6)       (1.4) (2.8)      (4J3) (1.3)

+ .02(PF/PM01)~ + .23(KAG/EAG)½ ) (4.6)
(1.3)

P,2 =.982 S.E.= 10.54 DW=2.23 DFFITS=2.24

whereCFOOD --- personal consumption of food, at constant 1975 prices,
£ million,

PQAGG = index of price of gross agricultural output, 1975 = 1.0,
PM01 --- index of price of imports SITC 0 and l, 1975 = 1.0,
PF = index of price of fertiliser input, 1975 = 100,
EAG -~ employment in agriculture, thousands,
KAG = capital stock in agriculture, constant 1975 prices, £ million.

This equation shows a somewhat better fit than did Equation 4.1. The
Durbin Watson statistic is still in the inconclusive region. The coefficients on
the rat’o of fixed inputs, capital and labour, and on the dummy variable for
EEC entry are significant, as are the intercept and the coefficient on QAG.
The coefficients of the two relative price terms are not significant, though
the implied elasticities are plausible.

Table 4.8 below sets out the implications of the coefficients for the elas-
ticities of imports with respect to the key exogenous variables.

The effect of a unit change in net agricultural output (Sh’I01/8QAG),
show’a in Column 1, is to reduce the volume of imports by between 0.59
units in 1960 and 0.21 units in 1982. These results are consistent with those

obtained from Equation 4.1. The fall in the supply effect over time is not
surprising and indicates the increased speciallsation of Irish agricultural out-
put and the increasing diversity of consumer demands. Today the bulk of

any change in agricultural output finds its way onto foreign markets.
The marginal propensity to import out of a change in food consumption

(8MO1/SCFOOD) is shown in Column 2. It rose from 0.17 in the t960s to
0.27 in the 1980s. Obviously the pattern which this change took in the 1970s
is heavily dependent on the nature of the dummy variable used for EEC
entry. None the less, it is clear that there was a substantial increase in the
penetration of the Irish food market as a result of the freeing of trade. This
propensity to import includes both the direct effect on food imports and the
indirect effects on imports which are used as inputs in the industrial sector.
Ignoring the impact on imports used as inputs into the agricultural sector,



Table 4.8: Elasticities and Propensity to Import Based on Equation 4,6

Propensity to Import Out of:

Agricultural Food
Output Consumption

1960 -,59 .17

1961 -,58 ,17

1962 -.58 .17

1963 -,57 .17

1964 -,55 .17

1965 -.53 ,17

1966 -,52 .17

1967 -.51 ,17

1968 -.49 .17

1969 -.48 .17

1970 -,46 .17

1971 -.44 ,18

1972 -.41 .19

1973 -.40 ,20
1974 -.39 .22

1975 -,35 .23

1976 -,34 .24

1977 -.34 .25

1978 -.31 .26

1979 -.28 .27

1980 -.26 .27

1981 -.23 .27

1982 -,21 .27

Agricultural Output

Elasticity with Respect to:

Fertiliser

Prices
Own Price

latiCeS
Capital Stock

.36 -.68 .32 .76

.29 -.53 .25 .61

.30 -.55 .26 .65

.26 -.49 .22 .59

.27 -.49 .23 .60

.23 -.43 .20 .53

.24 -.45 .21 .56

.26 -.47 .22 .60

.25 -.45 .21 .60

.24 -.45 .21 .61

.25 -.45 .20 .64

.26 -.48 .22 .71

.26 -.47 .21 .67

.25 -.44 .19 ,65

.23 -.44 .21 .68

.26 -.53 ,26 .76

.22 -.42 .20 .64

.22 -.41 .19 ,68

.22 -.40 .19 .67

.16 -.30 .14 .52

.16 -.31 ,15 .58

.13 -.26 .12 .50

.16 -.30 .14 .58
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this propensity to import out of food consumption can be roughly compared
to the average total SITC 0 and 1 import content of food consumption in
1969 and 1975. For 1969 the I-O based import content was 15.9 per cent
compared to the marginal propensity to import of 17.4 and in 1975 the I-O
content was 21.8 compared to a propensity of 22.6. While these figures have

yew different bases, and are not strictly comparable, they are mutually con-
sistent. This propensity to import, out of food consumption, while not
strictly comparable to that obtained from Equation 4.1, is significalltly
smaller than it, and seems on the whole the more plausible, given the fact

that Ireland is a major food producer. For the reasons given above the results
from Equation 4.6 are more plausible tha~ those from Equatio~ 4.1.

The elasticity of imports with respect to output prices (61ogM01/~log
PQAGG) is showla in Column 3 of Table 4.8. It shows the expected positive
sign. Increased profitability in agriculture induces increased output which, in
turn, requires more of the variable input-imports of animal feed. This elasticity
is not very large and is not significantly different from zero. Column 4 shows
the o~ql price elasticity of SITC 0 and 1 imports. It is, as expected, negative
and is substantially larger than the output price elasticity. This reflects the
fact that the elasticity with respect to fertiliser prices (Column 5) is positive
indicating that fertiliser and imported feed are substitutes. However, this
latter elasticity is not significantly different from zero.

The elasticity ~,ith respect to changes in the capital stock (61ogM01]
61ogKAG) is sho~qa in Column 6 of Table 4.8. It is significantly positive.
(The elasticity with respect to labour is identical to that for capital, with the
sign reversed.) Increases in the capital intensity of Irish agricnlture restdt in

an increase in demand for imported feedstuffs. This is a highly plausible
result, as i~creased capital intensity is ge~aerally associated with more intensive
methods of farming.

Attempts to parameterise the propensity to import out of food consump-
tion, on the lines of the "basic" model of Chapter 2, to take account of the
fact that a substantial proportion of the imports entering into it originated as
inputs into the industrial sector, proved unsatisfactory. Attempts to disaggre-
gate imports SITC 0 and 1 into separate food, drink and tobacco categories
produced very unsatisfactory results. It was clear that the absence of suitable
deflators for each of these categories made such an approach impossible.

4.5 Conclusion
The results of the analysis described in this chapter indicate that entry

into the EEC had a big effect on the volume of imports of goods in SITC
categories 0 and 1. Leaving aside the supply effects of EEC entry, Equation
4.1 would suggest that the volume of imports of food in 1982 was 50 per cent
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above what it would have been without the freeing of trade which occurred
in the 1970s.8 On the same basis, Equation 4.6 would suggest that the
increase was only 25 per cent. This range shows how wide a margin of error

there is ill such calculations. On balance, the lower estimate, based on a more
satisfactory equation, seems more realistic. However, it should be stressed
that these results take no account of changes in domestic supply of food and
no account of the effects of changes in relative prices on the pattern of final
demand.

The fact that entry into the EEC led to an increase in imports of food
should not be regarded as an unmitigated loss to the Irish economy. It allowed
consumers a much wider choice of foods, in particular of fruit and vegetables.
The extent to which consumers have availed of it is proof of the welfare loss
which they suffered ,as aresult of restrictions on trade in the past. Consumers

also gained through a reduction in relative prices of certain commodities, in
particular fruit and vegetables. However, the overall effect of EEC entry was,
obviously, to raise many food prices above what they would otherwise have
been. The fact that the demand for certain domestically produced foods, for
example fruit and vegetables, was substantially reduced by imports made
possible by EEC entry was not necessarily a serious loss to the farming com-
munity. The changed environment under EEC entry meant that it was more
profitable for them to shift their production to other commodities whose
farm gate prices rose more rapidly over the 1970s, such as meat and dairy
produce.

Perhaps more
increased import
by certain food

serious than the loss to the farming community through
penetration of the domestic market was the loss suffered
processing industries through the freeing of trade. Clear

examples of this are the breakfast cereal and biscuit and bakery products
sectors, discussed in Section 4.2. However, as with the farming community,
those losses must be offset against the undoubted gains made in food pro-
cessing for export in other areas in arriving at a balanced estimate of the
effects of freeing of trade on the food processing sector.

For the future it is difficult, on the basis of the available data, to predict
the forces which will determine the propensity to import goods in categories
SITC 0 and 1. The effects of EEC entry so dominated changes in the 1970s
that the effects of changes in relative prices of inputs, domestic factors of
production and of domestically produced import substitutes, cannot be dis-
tinguished with any certainty. The changing pattern of consumer tastes, which
has been facilitated by EEC entry, is also difficult to distinguish from historical
data. However, it is clear that the rapid increase in import penetration (and

8. For Equation 4.1 this involves holding the rate of customs duty, RC and the dummy variable D
at their 1970 values. For Equation 4.6, D is held at its 1970 value.



RESULTS -- IMPORTS OF FOOD, DRINK AND TOBACCO 61

in the related increase in the propensity to import) in the 1970s is unlikely

to continue. Restrictions on the growth of agricultural output, prices, and
profitability will tend to favour a lower rate of increase in investment and a
slow down, if not a reversal, of the trend towards more intensive farming
using imported inputs. The future trends in the food processing industry
providing for the domestic market are also unclear. The strong downward
effects on food imports clue to changes ill the composition of final demand,
discussed in Section 4.2, are likely to continue in the futnre. As a result,
while the marginM propensity to import out of food consumption, or out of
weighted final demand, may remain at roughly its present level, the observed
ratio of imports of food to total final demand is likely to falI.



Chapter 5

RESULTS - IMPORTS OF RAW MATERIALS (SITC 2 AND 4)

5.1 Introduction
Imports of raw materials (SITC 2 and 4) consist of a miscellaneous grouping

of materials ranging from timber to textile fibres and from non-mineral oils
and fats to metal ores. They account for a relatively small part of total imports

and are used in a fairly restricted range of sectors of the economy. As a result,
a major question which arises in any attempt to model them is whether such
an aggregate as raw materials imports is a meaningful economic concept. This
chapter considers this question and, to the extent that the answer is positive,
analyses the determinants of the demand for this aggregate.

Section 5.2 of this chapter discusses the trends in this category of imports
over the past twenty-three years and Section 5.3 examines the role of imports
of raw materials in the Irish economy. A model of the demand for this category

of imports is discussed in Section 5.4 and conclusions are presented in
Section 5.5.

5.2 Analysis of Trends in Imports of Raw Materials
Over the twenty-three years 1960 to 1982, imports of goods categories

SITC 2 and 4, henceforward referred to as raw materials imports, fell rapidly
as a proportion of total imports. Table 5.1, Column 1, shows that while they
accounted for over 8 per cent of imports in 1960, they only accounted for
3.5 per cent of total imports in 1982. When expressed as a percentage of final
demand, in Column 2 of Table 5.1, there was a similar substantial fall over
the period. In considering why this fall took place as with the other categories
of imports, the first possibility examined is that there was a fall due to a
change in the structure of final demand. Column 3 of Table 5.1 shows the
ratio of raw materials imports to a scaled weighted final demand variable in
which each component of final demand is weighted by its raw material import
content in 1975. The movements in the ratio of imports to weighted final
demand should, in theory, be purged of the effect of changes in composition
of final demand.9 The difference between movements in this series and the

9. Clearly the extent to which this is true depends on the degree of ditaggrcg~tlon of final demand
undertaken.
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Table 5.1: Imports of Raw Materials (SITC 2 and 4)

Raw Materials Imports as a Percentage of:

Sealed Weighted
To tal Imports Final Demand

Final Demand

1960 8.3 2.1 2.1

1961 7.4 2.0 2.0

1962 7.4 2.0 2,1
1963 7,3 2.1 2.1

1964 6.8 2.1 2.1
1965 6.2 1.9 1.9

1966 6,1 1.9 2.0

1967 6.3 2.0 2.0
1968 6.6 2.2 2.1

1969 5.9 2.1 2.0
1970 5.9 2.0 1.9
1971 5.8 2.0 2.0
1972 5.9 2.0 1.9
1973 6.0 2.2 2.2
1974 6.0 2.1 2.0
1975 4.3 1.4 1.4

1976 4.9 1.7 1.7
1977 4.1 1,5 1.4
1978 3.7 1.4 1.4
1979 3.8 1.5 1.5
1980 3.6 1.4 1.3
1981 3.7 1.4 1.4
1982 3.5 1.3 1.3

Sources: CSO Trade Statistics of Ireland and Department of Finance Databank.

ratio of imports to unweighted final demand is then a crude measure of the

effects of change in composition on the volume of imports. As can be seen

from Table 5.1, using this approach in the case of imports of raw materials,

changes in the composition of final demand had no effect on their volume.

To the extent that this methodology is appropriate, the bulk of the explana-

tion for the fall in the ratio of such imports to final demand lies with changes

in the structure of the economy due to changes in relative prices of factor

inputs or technical progress. However, given the very specialiscd nature of some

of these imports, and the limited level of disaggrcgation used in generating the

weighted fin,’d demand variable, it is possible that shifts in the composition

of some of the components of final demand might still explain some of the

chmage in the ratio in Column 2 over the twenty-three years.

A better idea of developments in this category of imports can be obtained

by looking at movements in each sub-category over the period. In Table 5.2



Table 5.2: Imports of Raw Materials Classified by Commodity as a Percentage of Weighted Final Demand, Volume

Crude Pro cess.
Textile Crude Metal Crude Crude

Hides Oil Seed Rubber Wood Pulp Fibres
Fertiliser Ore Veg.Mat. Oil - Oil- Veg. Oil- Veg.

Animal + Animal

SITC21 SITC22 SITC23 SITC24 SITC25 SITC26 SITC27 SITC28 SITC29 SITC41 SITC42 SITC43

1960 1.8 3.4 9.2 26.7 12.4 50.8 13.3 O.1 8.2 2.3 6.5 1.0
1961 2.9 3.9 8.3 25.8 10.5 44.7 14.8 0.1 9.2 2.5 5.4 1.0
1962 3.7 3.1 7.9 26.5 8.8 47.9 15.9 0.1 10.3 2.1 6.5 1.1

",’1
t-e

1963 3.7 4.4 7.6 31.0 10.7 45.4 17.6 0.2 7.5 1.0 4.9 2.3
1964 3.4 3.4 6.9 31.8 9.7 48.1 16.9 0.7 6.1 1.6 6.1 2.1 ,-’:
1965 3.2 3.3 7.2 34.1 7.6 37.6 16.7 0.4 6.2 1.4 5.7 2.8
1966 3.7 4.6 6.2 27.6 6.1 42.4 21.8 0.5 5.2 1.3 6.1 2.7
1967 2.3 3.5 5.7 31.2 7.7 39.1 24.3 0.5 5.4 0.7 5.1 2.3
1968 2.8 3.3 6.0 36.9 9.1 39.0 25.1 0.8 4.9 0.9 5.9 2.2
1969 4.3 3.3 4.9 34.1 8.4 35.2 22.3 0.7 4.9 1.2 5.6 1.7    O
1970 3.2 3.0 6.9 31.3 9.8 34.2 20.7 0.5 4.8 2.0 7.1 2.6 ,-.,"~
1971 2.6 2.5 6.3 38.4 7.4 30.5 20.5 0.6 5.5 2.2 7.7 2.4
1972 5.3 2.8 5.5 37.7 8.1 32.7 15.1 0.9 6.5 2.4 7.7 1.3 =Z

1973 5.3 11.0 5.8 39.3 7.3 37.8 14.6 2.4 6.1 2.5 7.3 0.7
1974 2.7 2.4 7.0 42.8 6.0 30.3 20.5 2.6 5.1 1.7 7.6 2.8 C~

~o
1975 1.9 0.9 5.7 25.2 5.7 21.4 14.7 1.6 4.1 1.4 7.9 1.5 "]
1976 2.7 1.5 8.0 31.0 5.6 32.4 12.7 1.0 4.9 1.1 8.2 2.1
1977 2.7 2.5 7.1 24.7 3.9 25.4 9.3 1.5 4.4 2.1 7.7 2.1
1978 2.4 2.4 5.7 27.1 3.4 20.0 9.8 1.6 5.3 1.4 7.2 2.1
1979 3.0 2.2 6.1 30.4 3.5 19.9 9.1 1.7 6.1 1.4 8.1 2.7
1980 1.8 0.8 6.1 26.1 3.8 19.8 9.5 1.5 6.0 1.1 7.3 2.7
1981 1.7 1.0 5.3 26.4 4.3 21.1 8.4 1.8 7.9 1.4 7.8 2.3
1982 0.8 1.1 5.2 21.6 1.3 18.9 9.5 3.0 9.0 1.2 7.7 2.7

Source: CSO Trade Statistics of Ireland.
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raw materials imports are disaggregated into 12 sub-categorics defined at the
two digit SITC level. Table 5.2 shows the volume of each sub-category of
raw materials imports as a percentage of the weighted final demand variable
for total raw materials imports which gives an indication of the changing
importance of each sub-category in the economy as a whole.

Of the 12 sub-categories, 4, wood and timber (SITC 24), textile fibres
(SITC 26), crude fertilisers (SITC 27) and crude vegetable materiMs (SITC 29)
account for almost three-quarters of the total raw materials imports over the
period 1960 to 1982. In 1983 there was a major change with a big increase
in the share of the total accounted for by metal ores. This latter development
was due to the opening of the Alcan plant processing alumina in Co. Limerick.

When examined against the background of the weighted final demand
variable, the movements in the sub-categories give an indication of their
changing role in the economy over the period. Imports of timber and wood
grew over the 1960s and early 1970s as a percentage of weighted final demand
reaching a peak in 1974. Since then, they have fallen back to the level of the
earl), 1960s. lmports of textile fibres which were by far the largest component
of raw materials imports in 1960, measured against the weighted final demand
benchmark, fell throughout the period. Particularly large falls occurred in
196.5 mad 1975. Imports of crude fertilisers rose to a peak in 1968, falling
back to a low point at the end of the sample period. The decline was especi-
ally significant in the second half of the 1970s. Thus, while 3 of the largest
sub-categories of raw materials imports all fell as a proportion of final demand
over the period, the timing of the falls was different in each case and the

cause of these changes would appear to be unrelated. In the case of metal ore
imports, recent developments since 1983 have clearly shown a very different
trend which will continue into the future.

5.3 The Role of Raw Materials Imports in the Economy
As can be seen from Table .6.3, over two-thirds of raw materials imports

were used as inputs into the productive sector of the economy. Clearly a
substantial part of the textile fibre imports are used as an input into the
domestic textile industry while much of the remainder enters consumption
directly. In the case of timber and wood imports, the bulk of them enter

either the wood and furniture sector or the building sector. Part of the
timber used as an input in the timber and furniture sector will find its way
indirectly into the building sector. The demand for these 2 important sub-
categories of raw materials imports - textile fibres and timber is, thus, closely
bound up with factors affecting the domestic textile and building industries.
In the case of the recent increase in metal ore imports, the demand for them
will be intimately related to the future of alumina processing in Ireland,
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Table 5.3: Breakdown of Destination of Imported Raw Materials in 1975
(per cent of total)

1975

Agriculture: Total 2.5

Industry: Total 61.7
of which: Other mineral products 1.5

Chemicals 5,8
Meat processing 1.4
Other foods 10.0
Tobacco 1.8
Textiles and clothing 10.6
Timber and furniture 9.9
Paper and printing 2.8
Rubber and plastics 3.0
Building 9.3

Services: Total 5.2
of which: Non-market health 1.7

Total Indirect: 69.4

Direct of which: Consumption food 4.8
Consumption clothing and footwear 12.3
Consumption other goods 6,3
Investment -- non-building 2.6
Change in non-agricultural stocks 4.1

Total Direct: 30.6

Source: Reprocessed 1975input-output table for Ireland (Murphy, 1984).

currently carried out by one firm. As a result, this category of imports is

more closely related to the development of a limited number of sub-sectors

of the economy than is the case for the other categorics of merchandise

imports considered in this paper.

Table 5.4 shows the direct and total raw materials import content of certain

components of final demand derived from the 1969 and 1975 input-output

tables. These results highlight a number of the points made above. For con-

sumption of clothing and footwear, the proportion of raw materials imports

which enter directly into consumption has risen over the period while the

indirect import content (imports used in domestic manufacture of textiles

for home consumption) fell. This is a reflection of the general decline which

occurred over the period examined in the domestic clothing and textile

industries. The raw materials import content of investment in buildings

almost halved between 1969 and 1975, partly due to technical change in the



RESULTS -- IMPORTS OF RAW MATEKIALS 67

industry, a change that is consistent with the trends in timber imports observed
in Table 5.2. In the case of agricultural exports the raw materials import
content also felI significantly between 1969 and 1975. This is in line with
the decline over the period in the imports of crude fertilisers.

Table 5.4: Raw Materials Import Content of Certain Components of Final Demand, per cent

Inputs Direct Into

Final Demand

Total Import Content

of Final Demand

1969 1975 1969 1975

Consumption of clothing and footwear 2.0 4.6 4.1 6.0

Investment in building -- -- 3.7 1.9

Agricultural exports 0,6 -- 2.2 0,9

Total final demand 0.9 0.5 1.9 1.6

Sources: Reprocessed 1975 input-output table for Ireland (Murphy, 1984); Reprocessed
1969 input-output table for Ireland (FitzGerald, 1978).

5.4 Model of Imports of Raw Materials
As is highlighted in the preceding section, there was a wide range of forces

affecting imports of raw materials over the period 1960 to 1982. While the
bulk of these imports were used as an input into the productive sector of the
economy, the limited range of industrial sub-sectors involved and their diver-
gent experiences over the period makes any model of the behaviour of
aggregate raw materials imports problematic. However, given the nature of
this study and the data limitations, due to the absence of suitable price
deflators, the necessary separability assumptions are maintained to allow them
to be treated as an aggregate and modelled as described below.

Using the "basic" models of Chapter 2, derived from production theory,
"all attempts to allow for substitution possibilities between raw materials
imports and other factors of production proved unsatisfactory. Generally the
own price elasticity of raw materials imports was either positive (the opposite

of what might have been expected) or not significantly different from zero.
While the fits of such equations were generally superior to those obtained
from simpler specifications, these results were clearly unacceptable having
incorrectly signed coefficients. As a result, an alternative, simpler, specifica-
tioo was chosen. Demand for raw materials imports is made a function of two
activity variables: investment in residential building, which could be expected
to drive timber and other imports related to the building industry, and a
weighted final demand variable, which excludes residential building invest-
ment. While the activity variable used should be scctorM output, the variety
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of sectors involved as consumers of raw materials makes this impractical.
Instead the weighted final demand variable is used representing, as it does, a
suitably weighted average of the outputs of the different sectors. In the case
of the weighted final demand variable the relationship bctween it and imports
is parameterised by the capital stock in manufacturing industry. This allows
for the fact that the development of the industrial sector (and capital stock)
has involved a shift in production to sectors which use little imported raw
materials. The relationship between imports and residential investment is
allowed to shift between 1974 and 1975 to take account of the shift in timber
imports shown up in Table 5.2 which occurred at that time. The resulting
equation, 5.1, is shown below:

M24 = 2.394 + FDWM24 (1.163 - 0.000167KIM) +
(0.3)         (4.7) (2.6)

IRB (0.148- 0.118D) (5.1)
(3.5) (8.1)

~2 =.974 S.E.=4.68 DW=2.43 rho=-0.434 DFFITS=l.55

(2.2)

whereM24 = imports of raw materials, SITC 2 and 4, £ million, 1975
prices,

FDWM24 = final demand weighted by raw materials import content,
£ million, 1975 prices (excluding residential investment),

IRB     = residential investment, £ million, 1975 prices,
KIM     = capital stock in manufacturing, £ million, 1975 prices,
D        -- dummy variable, 0 up to and including 1974, 1 there-

after.

The fit of this equation is not as satisfactory as that for imports of food, dis-
cussed in Chapter 4. However, all the coefficients, b,’u’ring the intercept, are
significantly different from zero. The inclusion of the dummy variable for
the shift in the propensity to import out of residential investment is highly
significant. The coefficient on the capital stock in manufacturing is negative,
consistent with the fact that the changes in the industrial structure have
tended to reduce the demand for raw materials imports. With the freeing of
trade in the 1960s the firms producing for the domestic market using imported
raw materials have been replaced by firms producing for export which are
more capital intensive.

The propensity to import raw materials out of weighted final demand’and

the propensity to import out of residential investment, implied by Equation
5.1, are shown in Table 5.5. The propensity to import out of weighted final
demand fell consistently over the period, due to the rise in the capital stock,
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from a high of 1.09 in 1950 to a low of 0.80 in 1982. This mcans that the
propensity to import out of, for example, personal consumption of clothing
in 1960 was 1.09 times the average propensity derived from the 1975 input-

output table (e.g., 1.09 X .060 = 0.065). In the case of residential investment
the propensity fell from 0.15 in 1974 to 0.03 in 1975. The magnitude of the
pre-1975 propensity seems implausibly large and the unsatisfactory nature
of the discontinuity must be rccogniscd. However, the propensity for 1975
and later years is of plausible magnitude.

Table 5.5: Propensities to Import Derived from Equation 5.1

Propensity to Import out of:

Weighted Final Demand Investment in Residential Buildings

1960 1.090 0.148
1961 1.086 0.148

1962 1.079 0,148

1963 1.073 0.148
1964 1.066 0.148

1965 1.059 0.148

1966 1.051 0,148
1967 1.045 0.148

1968 1.035 0,148

1969 1.025 0,148

1970 1.0ll 0.148
1971 0.999 0.148
1972 0.984 0.148

1973 0.971 0.148

1974 0.959 0,148

1978 0.942 0.030
1976 0.925 0.030

1977 0.910 0.050

1978 0.888 0.030

1979 0.861 0.030
1980 0.838 0.050

1981 0.817 0.050

1982 0.800 0.030

The absence of a clear explanation of the shift in the propensity to import
out of residential investment is unsatisfactory. While the inclusion of the
post-1974 dummy variable helps to improve the fit of the equation on statis-
tical grounds, it does not explain them. Similarly the inclusion of the capital
stock as a measure of the changes in the structure of the economy is very much
a second best solution. As formulated here, the continuous rise in the capital
stock in the future would lead to an indefinite decline in the propensity to
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import out of final demand resulting, eventually, in a negative propensity.
This is clearly not acceptable. There is some limit to the decline in the pro-
pensity, though the data failed to yield a satisfactory estimate of where it
lies. In addition, this equation could not hope to track the effects on raw
matcriMs imports of the commencement of alumina processing.

5.5 Conclusion
In the future, as in the past, trends in raw materials imports will depend

on developments in a limited number of sub-sectors of the Irish economy.
The results presented above indicate that a satisfactory model of the deter-
mination of raw materials imports would involve modelling individuMly a
number of sub-sectors of the economy. In the absence of such a model any
aggregate approach to the determinants of these imports must be unsatisfac-
tory. The results described in this chapter indicate that over the twenty-three
year period examined, the structure of the economy changed so as to reduce
the propensity to import raw materials. For the future, changes, such as the
commencement o f alumina processing, may reverse this trend. The uncertainty
concerning the determinants of this category of imports, when treated as an
aggregate, stems from its small size and the limited range of industries in
which it is used. However, its small size means that failure to model its
determinants in a fully satisfactory fashion need not seriously affect our
understanding of the behaviour of total imports.



Chapter 6

RESULTS -- IMPOR TS OF ENERGY (SITC 3)

6.1 Introduction
Energy imports accotm ted for upwards of three-quarters of total domestic

energy consumption over the period t 960-1982. This means that in modelling
energy imports one is effectively modelling total domestic energy demand. As
a result, this chapter examines jointly the demand for total primary energy
and the demand for energy imports. The domestic supply of primary energy
is treated as exogenous.

The energy sector of the world economy underwent a major buffeting in
the 1970s with two major oil crises in 1974/74 and 1979 and the resulting
hugc risc in the price of energy relative to other goods and sen, ices. The Irish
economy, with its heavy dependence on imported energy, especially imported
oil, was severely affcctcd by these events. (In 1973 over 85 per cent of energy
imports were accounted for by oil.)The income effect, both directly through
the terms of trade, and indirectly through its effects on the growth of the
world economy was severe. However, adjustment to these effects was com-
pleted reasonably rapidly. Of much longer-lasting significance was the sustained
cha~agc in thc relative price ofenergy. There is ample evidence that for Ireland,
,as well as for the rest of the world, the cffects of this changc have still, mzuay
years after it first occurred, not fully worked themselves out. Thus, any
examination of the determinants of Irish energy imports (SITC 3) must take
account of the magnitude of the changes in the relative price of energy as well
as of the extensive lags in the adjustment of the Irish economy to the changed
circumstances.

To date the anzdysis of energy demand in Ireland has been generally based
on rather crude or simplistic models relating energy demand to GNP, taking
no account of the effects of changcs in relative price or of the interaction
between the structure of the economy and energy demand. One exception to
this pattern is a study by Scott (1980). This allowed for adjustment lags and
incorporated price variables into the demand equation. A symptom of this
apparent disbelief in the significance of chmlging energy prices has been the
failure to collect and include proper data on Irish energy prices in official
publications. In spite of the work by Scott (1980) and the very extensive

71
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literature, ill particular in the US, on the determination of energy demand,
it is disturbing to read in the Report of the Inquiry into Electricity Prices
(Department of Energy, 1984), that while "it would seem advisable for fore-
casting purposes to take this factor [price] into account.., the ESB has
decided not to do so".

In this chapter, while the focus of interest is primarily on the volume of
energy imports, models are described and estimated which allow some estimate
to be made of the elasticity of demand for energy in Ireland with respect to
its own price. Section 6.2 of this chapter examines the trend in energy imports
over the period 1960 to 1982. Section 6.3 discusses the role of energy imports
in the Irish economy. Models of the demand for energy are presented in
Section 6.4 and these models are estimated and the results analysed ill

Section 6.5. The conclusions to be drawn from this chapter are considered in
Section 6.6.

6.2 Trends in Energy Imports
While imports of energy have provided the major source of energy used in

the Irish economy over the period 1960 to 1982, any attempt to explain
their trend over the period should take account of changes in domestic energy
production,t° In addition, for technical reasons, due to economies of scale in
production or transportation, Ireland has re-exported a variable proportion
of the energy imported hlto the country over the period. Table 6.1 gives
details of the volume of energy accounted for by each of these categories. In
the case of each kind of domestic energy production, because they were
largely destined for use in generating electricity, they were converted into
the amount of fuel oiltl required to generate the same quantity of electricity.
The resulting quantity of fuel oil was valued at its 1975 unit value (world
prices plus the cost of transport to Ireland) to give a series at constant 1975
prices. This conversion into fuel oil was undertaken because, for most of the
period, fuel oil was the marginal fuel used in generating electricity. The value
of exports of energy12 was deflated by the same import unit value as that
used to deflate energy imports. As can be seen from Table 6.1, until the

advent of domestic supplies of natural gas from the Kinsale field in the early
1980s, domestic production of energy was fairly stable. Exports of energy,

1O. From 1979 onwards natural gas from a new domestic discovery became available to the Irish
cconom’/.

II. The data arc given in Fit-zGcra]d (1987). The conversion factors arc generally from Convcry,
Scott and McCarthy (1983). In the c~c of hydroelcctrlc power one MWH (mcg~watt hours) is taken
to he equal to 0.276§TOE at 31.I per cent efficiency. Domcstlc supply is first converted into tonncs
of oil equivalent (fOE) and aggregated. This aggregate is then converted to tonncs of fuel oll using the
relevant conversion factor and the result is multiplied by the 1975 unit v’aluc for imports of fucl oil.

12. Export of energy cxcludcs exports SITC 32 which consists largely of peat moss which is used for
non-energy purposes. This item is also excluded from domestic energy production.
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Table 6.1: Production and Trade in Energy

Volume, £ Million, 1975 Prices:

Imports
Domestic Energy Use- Exports Energy Use -

Production Gross Net

1960 123,7 44.0 167.7 20,1 147.6
1961 130.1 45.6 175,7 16.2 159,5
1962 128.2 47,4 175.6 12.7 162.9
1963 131,1 45.4 176.5 15,2 161.3
1964 135,7 46.8 182.5 10,1 172.4
1965 147,7 40.2 187.8 18.5 174,3
1966 155.5 44.2 199.7 6.6 193.1
1967 185.8 46.3 232.1 29,4 202,7
1968 182.4 54.0 236.4 13.4 223,1
1969 198.2 50.2 248.3 15.0 233.3
1970 231.9 48.2 280,2 20.4 259.8
1971 262.7 44.7 307.4 17,9 289.5
1972 242.4 44.3 286.7 12,2 274.4
1973 270.7 38.1 308.8 12.0 296.8
1974 254.7 42.5 297.2 12.2 285.0
1975 248.7 57.1 300,8 13.7 287,1
1976 237.8 49.1 286.9 5.0 281.9
1977 260.2 47.2 307.4 6.2 301.2
1978 265.5 43.0 308.5 2.9 305.6
1979 297.4 45.1 342.5 4.1 388.4
1980 291.1 56.5 347.6 7.0 340,6
1981 260,7 73.4 334,0 5.9 328.1
1982 247.9 90.6 838.5 6.2 332,3

Sources: CSO Trade Statistics of Ireland, seeFitzGerald (1987) for sources of domestic
production.

on the other hand, fell from a peak in the mid-1960s, The development of

transhipment facilities at Whiddy Island in the early 1970s did little to change

this trend.

Energy imports and net domestic energy demand are expressed as a per-

centage of final demand ill Table 6.2. While the ratio of imports of energy to

final demand fluctuated between 4 and 5 per cent in the 1960s and early

1970s, showing no strong trend, the period after the first oil crises of 1973/74

saw a fairly continuous f,’dl in the ratio. Its value of 3.1 per cent in 1982 is

by far the lowest observation for the whoIe time period examined. The pattern

displayed by the series for net domestic consumption of primary energy as a

percentage of final demand shows a rather similar trend to that of the imports

series except that the decline in the ratio after 1973/74 is less pronounced.

The substantial fall in the imports ratio ill 1981 and 1982 disappears in the
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net consumption series which takes account of the increased domestic energy

production of those years.

Table 6.2: Energy Usage, Volume

As a Percentage of Final Demand:

Total Imports Net Domestic Consumption

1960 4.6 5.5
1961 4.5 5.5

1962 4.3 5.4

1963 4.1 5,0

1964 4.0 5.6
1965 4.2 4.9
1966 4.3 5.3

1967 4.9 5.4

1968 4.4 5.3

1969 4,4 5,2
1970 5,0 5,6
1971 5.4 6.0

1972 4.7 5,3
1973 4.8 5.2

1974 4.4 4.9

1975 4.3 5.1
1976 4.0 4.7

1977 4.0 4.6

1978 3.7 4.2
1979 3.8 4.4
1980 3.6 4.4
1981 3.3 4.1

1982 3.1 4.2

Source: Department of Finance Databank.

When the ratio of imports to weighted final demand was examined, the

ratio was found to display an identical pattern of behaviour to the series in

Column 1 of Table 6.2. This indicates that the fall in the energy intensity of

final demand was not due to any change in the composition of final dcmmad

away from products with a high energy content. Instead, the explanation is

to be found in changes in the production process itself, designed to economisc

on energy usage.

The share by volume of each source of primary energy, in total grossIs

domestic energy consumption is shown in Table 6.3. The components of

imports, coal, oil and gas, are all deflated by the unit value index for total

13. Imports plus domestic production.



RESULTS - IMPORTS OF ENERGY 75

energy imports. This use of a common deflator for all imports clearly biases

the results. In the 1960s oil prices fell relative to coal prices. However, the

absence of separate unit wdue indices leaves little alternative to this procedure

but the potential effects on the results must be borne in mind in interpreting

the data. This bias should not affect the overall breakdown between domestic

production and imports.

Table 6.3: Sources of Primary Energy as a Percentage of Total (Gross) Primary Energy
Usage, Volume

Imported: Domestic:

Total Coal Oil Gas Total    Coal Peat Gas Hydro

1960 73,73 23,39 49.92 0.43 26.26 2,54 18.71 0,0 5.02
1961 74.04 24,28 49.55 0.21 25.96 2.42 19,61 0.0 3.93
1962 73.03 21.84 50.84 0.35 26.97 2.43 21.06 0,0 3.48
1963 74.29 22.58 51.27 0.44 25.72 2.47 19.88 0.0 3,36
1964 74.36 21.05 52.79 0.52 25.64 2.65 19.66 0.0 3,32
1965 78.62 20.91 57.24 0.47 21,38 1.97 15,45 0.0 3,96
1966 77,88 20.74 56.31 0,83 22.13 1.90 16.20 0.0 4.03
1967 80.05 17.09 62.50 0.46 19,94 1.70 15.19 0.0 3.06
1968 77.17 15.74 60.68 0.74 22.83 1.54 18.51 0.0 2.78
1969 79.80 15.17 63.69 0.93 20,20 1.27 16.90 0.0 2.03
1970 82.78 15.09 66.81 0.87 17.22 1.18 13.56 0,0 2.48
1971 85,45 11.82 72.68 0.95 14.55 0.62 12.62 0.0 1.31
1972 84.42 12.49 70,65 1,29 15.45 0.55 12.84 0.0 2.06
1973 87.65 10.55 75.72 1,38 12.35 0.44 10.10 0.0 1.81
1974 85.69 6.28 78.55 0.85 14.31 0.46 11,57 0,0 2.28
1975 81.01 5,06 74.69 1.26 ¯ 18.99 0.34 17.16 0.O 1.50
1976 82.88 4.04 76.94 1.91 17.12 0.43 14.90 0.0 1.79
1977 84.66 5,89 76.69 2.08 15.34 0,37 12.86 0,0 2.11
1978 86,06 6.73 77.26 2.07 13.93 0.22 11.74 0,0 1.97
1979 86.82 7,02 77.94 1,86 13.18 0.39 8.73 2,0 2.06
1980 83.75 6.17 75.28 2.29 16.25 0,40 9.85 3.94 2.07
1981 78.03 6.98 68.84 2.21 21,97 0.44 11.45 7.87 2,21
1982 73.22 6.38 64.63 2.22 26.78 0.39 11.74 12.63 2.02

Source: See FitzGerald (1987).

As can be seen from Table 6,3, imports of oil, which only provided 50 per

cent of domestic energy needs in the 1960s, rose to a peak in 1974 when they

accounted for nearly 80 per cent, This growth in share occurred partly at the

expense of imported coal and partly at the expense of domestic production,

which remained static in absolute terms until the early 1980s. The growth in

domestic production in the early 1980s, as the natural gas find came into pro-

duction, significantly altered this picture, bringing dependence on external
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energy sources back to the level of the early 1960s. For the future, the new
coal-fired electricity generating station, which has recently begun producing
electricity, may result in some change in this picture. However, this is likely
to be relatively small compared with the other changes which have taken
place in the recent past.

6.3 The Role of Energy Imports in the Economy
Table 6.4 gives a breakdown of imported energy by the sector of the eco-

nomy which first uses the imports (the sectors into which these imports occur
as a primary input). The data are based on the 1975 input-output table. In the
case of energy imports, over 80 per cent were used as an input into the pro-
ductive sector of the econonty in 1975. However, most of this underwent
further transformation in either the oil refining or utilities sectors before
being used to provide final energy, either to the rest of the productive sector
or direct to consumers. When allowance is made for that portion of energy
imports which passed directly to consumption from these two energy trans-
formation sectors, the proportion of energy imports used as an input in the
rest of the domestic production sector falls to around 60 per cent.14 Thus,
the demand for energy imports will be heavily affected by changes in the
technology of the energy transformation sector and by factors affecting the
demand for inputs in the rest of the productive sector. Therefore, the most
appropriate aggregate model to describe energy demand in Ireland is one
based on production theory rather than consumer theory. The factors affect-

Table 6.4: Breakdown of Direct Demand for Energ’y Imports, 1975, per cent

Agriculture : Total 3.7

Industry: Mining and quarrying 3.2

Oil refining 39.3

Manufacturing -- other 9.8

Utilities 12.6

Building 4.3

Total 69.2

Services: Total 7.6

Productive sector: Total indirect 80.5

Final demand: Total direct 19.5

Source: CSO Input-Output Table as transformed by Murphy (1984).

14. Thlrty-five per cent of the output of the oil refining sector passed directly to final demand as did
43 per cent of the output of the utilities sector.
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ing the demand for energy will be changes in technology, changes in the
prices of the different inputs, and the overall level of activity. Changes in the
price of energy imports compared to the price of other consumer goods will
play a less direct role in affecting energy demand. While a more disaggregated
model could be developed which would take all of these factors into account,
such a task is outside the scope of this paper.

6.4 Models of Energy Demand
From the point of view of consumers of energy the origins of the energy,

whether domestic or imported, are irrelevant. The effect of a change in the
domestic supply of energy is to change imports of energy directly. If the
domestic supply of primary energy were constant this would not pose a serious
problem. However, as indicated in Section 6.2, the increase in domestic
supply due to the advent of natural gas had a significant effect on imports.
To overcome this problem the total demand for primary energy, both
domestic and imported, is modelled rather than energy imports per se.
Energy imports are then derived from the following identity:

M3F = E - QE + XE (6.1)

where M3F = imports, SITC 3, at constant 1975 prices, £ million,

QE = domestic production of energy, valued at constant 1975 prices,
£ million,

E = total demand for primary energy, at constant 1975 prices,
£ million,

= exports of energy (SITC 33, 34 and 35), at constant 1975
prices, £ million.

Two approaches, described in Chapter 2, are tried to the problem of model-
ling total cnerg3, demand. The first approach uses the temporary equilibrium
model, Equation 2.18 in Chapter 2. As indicated, the appropriate activity
variable to use in that model is the volume of variable inputs (Brown and
Christensen (1981)). In this chapter it is defined as the volume of (net)
domestic consumption of primarT energy at constant 1975 prices plus the
volume of labour, valued at constant 1975 wage rates. The second approach
adopted uses the vintage capital model described in Section 4 of Chapter 2.
This model allows for the fact that the energy intensity of different vintages
of the capital stock may differ and may not be altered after installation.

6.5 Results
These two models of energy demand were estimated and the demand for

energy imports was in each case residually detcrmined using the identity
6.1. The restdts of estimating the first or standard model are set out below.



78 THE DETER~ff, NANTS OF IRISH I~,~PORTS

As discussed in the previous section it assumes that energy, labour and capital
can, to a limitedextent, be substituted for one another after the capital stock
has been installed and does not take account of the fact that substitution
possibilities will be affectcd by the technical characteristics of the capital
stock already in place.

E = -36.313 + QIV(.2248 + .1643(AAEI/PE)½ -
(0.7)     (3.1) (6.2)

.003215(KIM(- 1)/PE)~ ) (6.2)
(5.3)

= .972 S.E.= 11.1 DW= 1.66 DFFITS= 1.37~2

where E

QIV =

total domestic consumption of primary energy at constant
1975 priccs, £ million. See Eqnation 6.1.
variable inputs into industry at constant 1975 prices, £
million,
average annual earnings in industry,
tmit value index for imports SITC3,
capital stock in industry at constant 1975 prices, £ million.

AAEI =
PE =
KIM =

Equation 6.2 provides a reasonably satisfactory fit. All the coefficients,
barring the intercept, are significandy different from zero. The Durbin-Watson
statistic is in the indeterminate region. The DFFITS statistic indicates that
no one observation was unduly influential in determining the eventual result.
Table 6.5 sets ont the elasticities calculated on the basis of this equation.
The o~m price elasticity is small, though correctly signed. The elasticity with
respect to wagc rates is positive, implying that labour and energy are sub-
stitutes. Its magnitude is rather large implyingvery substantial substitutability
in the short term between labour and energy, a finding which conflicts with
the results of many other studies such as that of Artus and Peyroux (1981).
The elasticity with rcspcct to the capital stock suggests that capital is energy
saving. These results arc, of course, conditional on the given level of the capital
stock in each year. In the longer term, when the capital stock is allowed to
vary in line with changes in factor prices, the elasticities could be considerably
different from those shown here. Gcncrally the results from this equation are
rather implausible. The large elasticity with respect to wage rates is out of
line with all other studies and cotmtcrintuitive. This probably reflects the

rather unsatisfactory nature of the underlying model.
The vintage modcl of encrgy demand, discussed in Chapter 2, was also

estimated and the results are described below. In this case it has been adjusted
for atttocorrelation by an appropriate transformation of the basic equation.
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E= 0.933 [E(- 1)-0.516 E(-2)] + 0.322 [IN(PK*/PE*}°’661-

(30.4) (2.5) (4.8) (3.5)

0.516 IN(-1)(PK*(- 1)/PE*(- 1)}°’661] + 0.516 E(- 1) (6.3)

(2.5)                  (3.5) (2.5)

~2 = 0.999 S.E. = 10.3 DFFITS = 1.00

where PK* = expected cost of capital,

PE* = expected cost of energy,

IN = non-buildblg investment, gross.

The equation was estimated by non-linear least squares using the TROLL

Package. The fit is somewhat better than that for Equation 6.2. All the co-

efficients are significantly different from zero at the 95 per cent level. Unfor-

tunately, when the capacity utilisatlon variable15 was included to reflect the

Table 6.5: Elasticities Based on Equation 6.2

Elasticity of Energ’y Usage with Respect to:

Energy Prices [gage Rates Capital Stock

1960 -0.08 0.56 -0.48

1961 -0.09 0.56 -0.47

1962 -0.11 0.60 -0.49

1963 -0.12 0.64 -0.52

1964 -0.18 0.64 -0.51

1965 -0.13 0.66 -0.53

1966 -0.14 0.84 -0.50

1967 -0.15 0.65 -0.50

1968 -0.16 0.61 -0.45

1969 -0.18 0.63 -0.46

1970 -0.18 0.60 -0.42

1971 -0.18 0.55 -0.38

1972 -0.22 0.62 -0.40

1973 -0.23 0.62 -0.39

1974 -0,17 0.42 -0.25

1975 -0.20 0.48 -0.23

1976 -0.20 0.41 -0.20

1977 -0.20 0.40 -0,19

1978 -0.24 0.45 -0.21

1979 -0.22 0.39 -0.17

1980 -0.21 0.87 -0.15

1981 -0.21 0.35 -0.14

1982 -0.22 0.86 -0.14

15. This ~as defined as the ratio of actual output to trend output in manufacturing industry. Trend
output was ohtalned by regressing output on a third order polynomial in time.
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intensity of use of capital, it proved to be insignificant. As a result, it was
dropped from the equation. This result carries the implication that either
energy demand is invariant with respect to the utilisation of capital or that
the variable used failed to measure it adequately. Factor specific technical
progress was also ruled out when tested.

The depreciation rate estimated for the non-building capital stock was just
under 7 per cent. This is a little lower than would be suggested by some evi-

dence for other countries (Blades, 1988) but is none the less plausible. The
elasticity of substitution between capital and energy is 0.66. These inputs are,
by definition, substitutes. This elasticity is rather higher than the results
obtained by Artus and Peyroux for a range of different countries using a
rather similar model. However, their data sample ended in 1978 before the
economies studied had time to fully adjust to the oil price shock of 1973.

Results from two other cross country studies using a static model, though
showing considerable variation across countries, produced results for the
elasticity of substitution consistent with those found above (Griffin and
Gregory, 1976 and Pindyek, 1979).

Decisions by investors on the energy capital ratio, which will be binding
for the life of the asset, will be based on expectations of future prices rather
than on actual current [)rices. In the case of this model, expected values have
been proxied by the average of the current and two previous periods’ observed
prices. Attempts to replace these rather crude moving averages by modelling
prices as a function of previous prices proved unsatisfactory. (The cost of
capital series used incorporates a variable interest rate and ignores the effects
of the tax shield due to depreciation allowances and tax relief on interests,
see FitzGerald (1988).) Attempts to endogenise the scrapping rate along the
lines of Artus (1988) also proved unsatisfactory.

The short-run elasticity of demand for energy with respect to its own price
is shown in Table (5.6. (The elasticity with respect to the cost of capital is
the same as that for energy prices with the sign changed.) It ranged from a
peak of -0.11 in 1969 to a low of -0.08 in 1975. The short-run elasticity of
energy imports with respect to its own price is also shown in Table 6.6. It is
calculated on the assumption that domestic energy production and exports
were unaffected by prices. Given the size of domestic energy production
compared to exports, this elasticity is naturally somewhat higher than that
of total energy demand. These results differ somewhat from those obtained
from Equation (5.2, though the short-run elasticity in both cases is fairly low.

A true estimate of the long-run elasticity of energy demand with respect
to its o~m price would require a complete model of the domestic productive
sector. The possibility of substituting labour for the vintage capital energy
bundle, in response to a rise in the price of the capital energy bundle, would
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Table 8.6: Elasticities Based on Equation 6.3

Elasticity of Energ’y Usage Elasticity of Energ’y Imports

with Respect to Energy Prices: with Respect to Energy Pm’ces:

Short Run Long Run

1960 -0.07 -0.61

1961 -0.08 -0.59
1962 -0.08 -0.58

1963 -0.09 -0.57
1964 -0.09 -0.57
1965 -0.10 -0.63
1966 -0.09 -0.58
1967 -0.08 -0.57
1968 -0.09 -0.53
1969 -0.11 -0.55
1970 -0.10 -0,52
1971 -0.08 -0.44
1972 -0.07 -0.41
1973 -0.08 -0.38
1974 -0.05 -0.29
1975 -0.05 -0.21
1976 -0.04 -0.24
1977 -0.05 -0.31
1978 -0.09 -0.48
1979 -0.I0 -0.52
1980 -0.08 -0.48
1981 -0.07 -0.43
1982 -0.06 -0.43

Short Run Long Run

-0.08 -0.73
-0.10 -0.73
-0,11 -0.74
-0.11 -0.70
-0,11 -0,72
-0.12 -0.74
-0.11 -0.72
-0.09 -0.62
-0.11 -0.65
-0.15 -0,65
-0.11 -0.58
-0.09 -0.49
-0.08 -0.46
-0.09 -0.42
-0.06 -0.33
-0.04 -0.25
-0.05 -0.29
-0.06 -0,36
-0.11 -0.55
-0.11 -0.59
-0.09 -0.56
-0.08 -0.54
-0.08 -0.57

have to bc taken into account. In addition, the effects on the optimM or desired

long-run level of output of any change in energT prices could not be ignored.

A crude estimate of the long-run own price elasticity of demand for energy

can be obtained from Equation 6.3, if the two effects, described above, arc

ignored and if, in addition, the current capital stock is assumed to bc equ,’d to

the desired capital stock, then the effect of ignoring the substitution effect and

the ontput effect will bias downwards the rcsnhing estimate of the long-rnn

elasticity. The effect of the third assumption is not as clearent. Overall the

estimates obtained on this basis are likely, to be on the low side.

On the above simplifying assumptions, elasticities, termed long-rtm elas-

ticities, were calculated16 and they, are presented in Table 6.6. Because of the

crude assumptions underlying them, they, should be taken as only indications

16. These long-run elasticities axe equal to the short-run elasticities divided by the ratio of non-
building investment to the total non-building capital stock. In this case the non-building capital stock
was assumed to be equal to the private non-building capital stock calculated using a 10 per cent depre-
ciation rate (KNBPRI 0 in the Department of Finance databank).
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of rough order of magnitude. The results indicate that the long-run price
elasticity of total energy demand with respect to its own price fell from a
high of -0.63 in the mid-1960s to alowof-0.21 in 1975 rising again to -0.43
in 1982. This elasticity is somewhat lower than the value obtained by Scott
(1980). However, as mentioned above, if incorporated into a more complete
model of the economy the elasticity would be somewhat higher than shown
here and possibly close to that of Scott. The speed of adjustment is deter-
mined by the depreciation rate, estimated in Equation 6.3, which implies

that it will take ten years to replace half the cxisting capital stock. As the new
energy-efficient capital stock is only introduced as the old plant is scrapped,
this is the appropriate measure of the speed of adjustment. This rather slow
speed of adjustment contrasts with that estimated by Scott (19g0), where
the mean lag was only one and a half years.

The results obtained from Equation 6.3 are much more plausible in terms
of the slow speed of adjustment than those obtained from Equation 6.2 or
Scott (1980). A cursor), examination of the history of the Moneypoint elec-
tricity generating station project indicates that, at least in the field of electricity
generation, the adjustment lags may be as long as ten to fifteen years. How-
ever, too much weight cannot be put on these long-term results, not only
due to the restrictive assumptions made in obtaining them, but also because
the}, are based on a data sample which only covers eight years immediately
following the first oil crisis. It is only when data covering the whole cycle of
adjustment to the first oil crisis become available, stretching into the next
decade, that we will have a clear picture of the full long-run effects of the
large changes in relative prices in the 1970s.

6.6 Conclusions
In modelling the determinants of energ3, imports one should model the

demand for primary energy as a whole. This task is undertaken in a production
theory framework appropriate to a variable, 80 per cent of which is used as
an input in the domestic productive sector. The results of the vintage model,

described in this chapter, indicate that the demand for energy imports was
significantly affected by the price shocks of the 1970s. While the short-run
elasticity of demand for energy is likely to be small, the long-run elasticity
is likely to be quite significant. The speed of adjustment of energy demand
towards its long-run optimal level is likely to be very slow. When this slow
and complicated adjustment process is superimposed on the pattern of
changes in the price of energy (relative to other goods) experienced over the
last fifteen years it becomes clear that the task of forecasting future energy
demand is a complex one. The analysis in this chapter indicates that the
effects of the rise in energy prices in the 1970s are still being felt ten or
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fifteen years later. On this basis tile recent sharp fall in the relative price of

energy could be expected to have repercussions stretching well into the next
decade. However, the fMl ill oil prices wilt only result in significant chaJlges
in the pattern of demand if the new low prices are expected to persist well

into the future. At present it seems unlikely that this is the case and that
firms will start installing new energy intensive equipment in the expectation
of continued cheap energy far into the future. The situation was rather dif-
ferent after the two oil price shocks of the 1970s when the general expectation
was that the era of cheap energy was over.

These results point to the importance for those involved in forecasting
energy demand of taking account of the effects of changing relative prices
~uad price expectations. The experience of other countries, reflected in a
wide body of economic research, confirms this result. Consequently, the
failure of the ESB to take this factor into account in preparing its own fore-
casts is a matter for serious concern.



Chapter 7

RESUL TS - IMPORTS OF MANUFA CTURED GOODS (SITC 5 TO 9)

7.1 Introduction
Of all the categories of imports considered in this study, imports of manu-

factured goods are far and away the most important; they account for between
one h~f and two-thirds of all imports. Their behaviour in the past, and likely
pattern of growth in the future, has important implications for all aspects of
economic policy. The importance of the rapid growth in imports of manufac-
tured goods over the last twenty years lies not just in its effects on the economy
through the balance of payments constraint, but also through its effects on
domestic output.

The most important question to be answered concerning manufactured
imports is why they grew more rapidly than most other components of GNP
over the period 1960 to 1982. In addition, the results of the analysis outlined
in this chapter throw some light on the behaviour of the supply side of the
Irish economy and have implications for the effectiveness of different aspects

of economic policy.
Section 7.2 considers the trends apparent in the data for manufactured

imports over the period. The growth of each of the different categories of
manufactured imports is examined. In Section 7.3 the role of manufactured
imports in the Irish economy is considered ~,Ath a view to specifying an
appropriate model of the determination of manufactured imports. Such a
model is specified in Section 7.4 and the results of estimating this model are
described in Section 7.5 and subjected to detailed analysis. Finally, the con-
clusions to be drawn from this analysis are summarised in Section 7.6.

7.2 Analysis of Past Trends
The most striking feature of any examination of trends in manufactured

imports is their very rapid growth over the last twenty-five years. As can be,
seen from the data presented in Table 7.1 manufactured imports, which.
accounted for approximately 50 per cent of the volume of total imports in
1960, rose to two-thirds of the total in 1982. The average annual growth rate
of the volume of manufactured imports over the period was 8.4 per cent
compared to 6.9 per cent for the volume of total imports. This rate of growth

84
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was also much greater than the rate of growth of final demand over the

period so that the ratio of imports to fined demand rose rapidly. Over the

1960s the rise in the ratio was a full 9 percentage points of final demand. In

the 1970s the ratio showed a much less precipitous rise. It rose to a temporary

peak in 1973, a peak in the economic cycle. After a fall, as the economy

moved into recession in the mid-1970s, it reached a new peak in 1979. The

period since the last peak of economic activity in 1979 saw a further fall in

the ratio in 1980, a level which held for both 1981 and 1982. Clearly, there

is a strong cyclical pattern in the behaviour of the ratio of manufactured

imports to final demand with the cycle mirroring the cycle in overall economic

activity in Ireland.

Table 7.1: Imports of Manufactured Goods, SITC 5 to 9, Volume

Manufactured Imports as a Percentage of:

Scaled Weighted
To tal Imports Final Demand

Final Demand

1960 50.1 12.7 12.7

1961 50.7 13.7 13.3

1962 52.9 14.5 14.0

1963 54.1 15.4 14.6

1964 57.6 17.7 16.4

1965 56.6 17.8 16.3

1966 56.7 18.1 16.8

1967 56.3 17.8 16.1

1968 58.7 19.5 16.8

1969 62.7 21.8 17.8

1970 61.8 21.2 17.3

1971 61.2 21.3 17.6

1972 62.2 21.3 17.1

1973 64.8 24.1 18.8

1974 64.4 23.0 18.2

1975 60.7 19.9 16.3

1976 63.5 22.6 17.6

1977 65.0 23.8 17.8

1978 67.0 25.7 19.1

1979 67.3 27.5 20.2

1980 66.4 25.9 19.4

1981 67.1 26.0 19.5

1982 67.1 25.2 19.3

Source: Department of Finance Databank.

This cyclical behaviour is superimposed on a fairly steady upward trend

in the penetration of the Irish economy by manufactured imports. While

there is a wide range of possible reasons for this development it is useful to
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break them into two groups: the growth may be due to a shift in the pattern
of final demand in favour of imported goods; alternatively it may be due to
changes in the structure of the productive sector of the economy. To the extent
that public tastes have shifted to goods which are either totally imported, or
already have a higher import content, such as cars and consumer durables,
the observed share of imports in final demand will increase. This change in
the patten1 of demand may be due to changing tastes, changing re~ incomes
or, possibly, changing rclativc prices. The other group of possible explanations
for the increased import penetration of the economy includes changes in the
competitiveness of the Irish productive sector, technical progress or cyclical
shortages or surpluses.

A crude methodology for distinguishing between these two sets of explana-
tions, as outlined in Chapter 1, is based on the use of data drawn from the
1975 input-output table. If the stroeture of the economy were to remain
unchanged over time, other than through changes in the pattern of final
demand, the volume of imports could be derived for each year by weighting
each component of final demand by its average import content, derived from
the 197.5 I-O table. In Table 7.1 the scaled ratio of actual manufactured
imports to a suitably weighted final demand variable is shown. If there were
no change in the structure of the economy due to competitiveness, technical
progress, or cyclical factors, this ratio would be unchanged over time. To
the extent that this ratio changes over time it is a measure of the increase in
import penctratlon due to changes in the structure of the productive sector
of the economy.

The difference between the change in the two ratios over any time period
provides a crude measure of the rise in import penetration due to a shift in
the pattern of final demand. As can be seen from Table 7.1 the (scaled) ratio
of imports to weighted final demand rose by 6,7 points from 1960 to 1982
compared to a rise of 12.5 percentage points in the ratio of imports to un-
weighted finn demand. This would suggest that a little under a half of the
observed increase in import penetration was due to changes in the pattern of
finn demand with the residue being explained by changes, for whatever
reason, in the structure of the domestic productive sector.

Even when the effects of changing demand patterns are allowed for in this
way, the rise in import penetration due to changes in the productive sector
of 6.7 points is still of considerable importance. The pattern of import growth
over time attributable to the two different sets of factors is very similar,
being much more rapid in the 1960s than in the 1970s or early 1980s.

Table 7.2 shows the distribution of manufactured imports by single digit
SITC category, deflated by the overall deflator for manufactured imports,
expressed as a percentage of weighted final demand (in volume). (The results



Table 7.2: Manufactured Imports, Disaggregated, Scaled as a Percentage of Weighted Final Demand, Volume

Manufactures Machinery and
Miscellaneous Total

Unclassified
Chemicals Classified by Transport Including Total

Material Equipment Manufactures Manufactures
Shannon

SITC 5 SITC 6 SITC 7 SITC 8 SITC 5 to 8 SITC 9 SITC5 to 9

C~
1960 1.67 4.21 4.44 1.01 11.32 1.36 12.68

r1961 1.64 4.32 4.86 1.08 11.89 1.57 13.46 ,~

1962 1.71 4.35 5.25 1.19 12.50 1.48 13.97 I

1963 1.83 4.44 5.44 1.29 13.00 1.61 14.60

1964 1.93 4.98 5.83 1.47 14.21 2.00 16.21 ’~o
1965 2.03 4.59 5.83 1.44 13.88 2.13 16.01    m
1966 2.06 4.82 5.50 1.49 13.87 2.57 16.44 o~

o
1967 2.04 4.59 5.27 1.55 13.45 2.41 15.86

1968 2.22 4.80 5.54 1.73 14.29 2.11 16.40 7,
1969 2.06 4.94 6.65 1.81 15.47 1.80 17.27
1970 2.11 4.95 6.22 1.88 15.16 1.73 16.89 ,n
1971 2.22 5.00 6.43 2.06 15.71 1.60 17.31
1972 2.43 5.00 6.12 2.24 15.79 1.01 16.80
1973 2.71 5.57 6.76 2.32 17.37 0.94 18.31 rn

c~
1974 3.09 5.75 5.86 2.29 16.99 0.81 17.80
1975 2.67 4.63 5.83 2.19 15.31 0.72 16.04 OO
1976 2.74 4.94 6.34 2.38 16.39 0.81 17.20 c~

c~
1977 2.78 4.79 6.71 2.39 16.66 0.78 17.44

1978 2.99 4.83 7.50 2.63 17.96 0.67 18.63
1979 3.18 5.24 7.81 2.91 19.14 0.57 19.71
1980 2.80 4.95 7.36 3.17 18.28 0.68 18.95
1981 2.89 4.71 7.54 3.21 18.34 0.66 19.00
1982 2.93 4.58 7.43 3.30 18.24 0.65 18.89

Sources: CSO Trade Statistics of Ireland; Department of Finance Databank.
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have been scaled so that the ratios of total manufactured imports to weighted
and unweighted final dcmand in 1960 are identical.) The data in this latter
table give an indication of the change in the intcnsity of use of the different
categories of manufactured imports in the economy. As explained in Chapter 3
and FitzGerald (1987), the data are affected by a discontinuity in the available
trade serics bctwean 197] and 1972. This particularly applied to the unclas-
sified items in SITC 9.

As can be seen from Table 7.2 imports of chemicals grew strongly in the
mid-1970s. This occurred because of the growth of chemicals output con-
sequcnt on the opening of a substantial number of new multinational enter-
prises. These firms used partially proccssed chemicals as inputs into their
production process. The impetus of this devclopment fell off in the early,
1980s with a consequential stabilisation in the ratio of this category of
imports to weighted final demand. Imports of goods SITC 6, which includes
textiles, paper and steel, rose in the latc 1960s and early 1970s and have
tended to fall back between 1980 and 1982. As these imports are largely, used
as an input into the manufacturing sector, these changes are indicative of
changes, for whatever reason, in the structure of that sector. Imports of
machinery and transport cquipment, which are the largest singlc sub-category
of manufactured imports, rose fairly steadily over the 1960s and 1970s.
Miscellaneous manufactures have shown the most rapid rise of any category

of manufactured imports. As with machinery and transport equipment
imports, they rose steadily through the 1960s and 1970s. However, unlike the
other categories of mal~ufactured imports, they continued to increase their
share of weightcd final demand into the early 1980s. Finally, even allowing
for a discontinuity in the data, tmclassified imports, including Shannon, have
tended to fall in significance since the mid-1960s. One of the major reasons
for their rise in the early 1960s was the growth of the industries on the
Shannon industrial estate, whose raw material imports are included in this
category of imports. In the 1970s the growth of Shannon was much less rapid
and this is reflectcd in the slowdown in unclassified imports. The other factor
affecting this category was the reclassification in 1972 whereby all temporary
imports werc dropped from SITC Category 9 and included with permanent
imports in their relevant SITC class.

One further possible way of breaking down manufactured imports is to
extract imported capital goods from the total. The series for imported capital
goods is obtained from Table 10 in thc National Accounts and deflated by
the deflator for total manufactured goods. As can be seen in Table 7.3,
expressed as a percentage of non-building investment, they increased their
share drastically ovcr the period 1960 to 1982. However, the trend in the
ratio of capital goods imports to non-building investment differs greatly from
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Table 7.3: Imports of Investment Goods and Other Manufactured Goods

Imports of Investment

Goods as a Percentage of:

Non-Building Investment

89

Imports of Other Manufactures
as a Percentage of:

Final Demand Excluding
1no. Non-Building

Weighted Final Demand
Excluding Inv. Non-

Building

1960 62.6 10.6 65.5
1961 66.3 11.1 67.9
1962 67.5 11.7 71.8
1963 69.5 12.5 75.0
1964 69.8 14.8 87.1
1965 72.4 14.6 85.1
1966 74.4 15.0 88.1
1967 76.2 14.6 83.2
1968 76.0 16,0 87.5
1969 80.0 17.2 91.7
1970 77.7 16.6 89.4
1971 79.6 16.7 90.2
1972 71.5 17.3 90.6
1973 76.3 19.2 99.8
1974 68.7 19.2 99.2
1975 66.8 16.1 86.6
1976 71.1 18.1 93.7
1977 80.9 18.7 91.3
1976 80.4 20.4 100.0
1979 87.0 21.6 105.1
1980 89.3 20.4 99.4
1981 85.7 20.8 101.6
1982 84.6 20.3 100,7

Source: Department of Finance Databank.

the evidence in Table 1.3 ill Chapter 1, drawn from successive input-output

tables, which indicates that the total import content of non-building invest-

ment ranged between 71 and 74 per cent over the period 1964 to 1975.

This contrasting behaviour suggests that the capital goods series may well

include goods destined for other components of final dcmand. Certainly any

attempt to use this classification to estimate a disaggregated model of thc

demand for nlanufacturcd goods proved unsatisfactory (see Section 7.4 of

this chapter).

7.3 Role of Manufactured Imports in the Economy

In considering tile role of manufactured imports in tile cconomy two issues

arise. First, where in the economy are the imports initially used? Second, in

what products or components of final demand are these imports eventu,-dly

embodied?
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The data in Table 7.4, which are based on the 1975 input-output table,
show that the proportion of total manufactured imports which were used as
,an input into the productive sector of the economy was 62.5 per cent. Only
a little over one-third entered final demand without further transformation.
As a result, this category of imports is probably, best modelled as one of a
number of factors of production used in producing a composite output, final
demand.

Table 7.4: Proportion of Manufactured Imports Used as Inputs in Each Sector in 1975,
per cent

Agriculture 2.2
Industry- manufacturing 49.1

-- other 5.4
Services 5.8
Total indirect 62.5
Directly into final demand 37.5

While the manufacturingsector is by far the largest direct user of all manu-
factured imports, it still only accounted for half of the total used in the irish
economy in 1975. As a result, it is debatable whether this category of imports
should be modelled as an input into the manufacturing sector alone or into
the productive sector of the economy, treated as an aggregate. In the end,
the decision between modelling manufactured imports as an input into the
manufacturing sector or the aggregate productive sector was made on an
empirical basis.

As well as considering the sectors into which manufactured imports first
cuter as an input, it is also important to consider what outputs, or components
of final demand, account for the bulk of these inputs. Unless input-output
separability is a valid assumption, changes in the composition of final demand
can affect the demand for imports. As indicated in the previous section, such
compositional changes appear to have been very important in the past in
determining the propensity to import. As a result, it is important to identify
those components of final demand which, due to their high manufactured
import content, account for a high proportion of such imports. Table 7.5
shows what proportion of total manufactured imports ended np, directly or
indirectly,, in each component of final demand. This table is derived from the
data in Table 1.3 by weighting the import content of each component by the
proportion of final demand accounted for by that component in 1975. The
resulting figures arc then scaled to sum to 100 per cent. As can be seen from
the table, non-building investment accounted for the largest proportion of
manufactored imports, just under one-quarter; this sector was closely
followed by industrial exports which accounted for 22.3 per cent of total
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manufactured imports. No other one component of final demand accounted
for more than 10 per cent of the total. On the basis of these data, it may be
uscful when testing for input-output separability in modelling manufacturcd
imports to subject non-building investment and industrial exports to spccial
treatment.

Table 7.5: Breakdown by Sector of Final Destinatlon of lmported Manufactured Inputs,

in 1975, as a Percentage of Total Manufactured Imports

%

Personal Consumption
(including export tourism):

Food 4.81

Alcoholic drink 0.99

Tobacco 0.53
Clothing and footwear 8.56

Fuel 0.56

Petrol 0.07

Durable household goods 5.50
Transport equipment 5.22
Expenditure abroad 0.00

Other goods 9.25

Other services 2.77

Public Consumption: 4,12

Investment:

Building 7.20

Non-building 23.14

Change in Stocks:

Agricultural - 0.34
Non-agrlcultural 0.68

Intervention 0.23

Exports:

Agricultural 4.41

Industrial 22.30

Services (excluding tourism) 2.00

7.4 The Model
The "basic" temporary equilibritnn model, outlined in Chapter 2, proved

to bc the most satisfactory in explaining the behaviour of manufactured
imports. Attempts to use aviutage capital model, such as that used in Chapter 6
to model energy imports, resulted in an unsatisfactory statistical fit. The
most general form ot- this equation tested is that shown below (7.1).
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where M59

Q

AAEI =
PM59 =
PM3F =
KIM =

T

CI... C8=
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M59 = C1 + Q [C2 + C3(AAEI/PM59)½ + C4(PM3F/PM59)½ +

C5(KIM l/PM59)~ + C61PM59~ + C7.CAPQ+ C8.T] (7.1)

= manufactured imports (SITC 5-9)at constant 1975 prices,
£ million,

= activity variable - this may be one of the following: the
volume of output in manufacturing industry, final demand,
weighted final demand or some component of final
demand; all expressed at constant 1975 prices, £ million,
average annual earnings in industry,
index of price of manufactured imports,
index of price of energ3’ imports,
capital stock in manufacturing industry, constant 1975
prices, £ million,
index of capacity utilisation in manufacturing industry,

1975 = 1.0,
time,
coefficients.

At its most basic this equation says that the propensity to import out of
output is a function of a range of variables such as relative prices and capacity
utilisation. If the coefficient C1 is equal to zero then this equation can be
expressed in factor share form by dividing both sides by the activity variable
Q. As discussed in Chapter 2, this is the standard form for the factor demand
equations derived from a variable cost function, assuming that that function
takes on the Generalised Leontief form. Homogeneity in factor inputs in the

long run is imposed on the factor demand equation by imposing the restric-
tion that coefficient C6 is zero. This restriction, together with the restriction
on coefficient C1, were tested in the course of estimation and were not
rejected by the data. (However, the imposition of homogeneity in the short
term proves somewhat less satisfactory.) The inclusion of the time trend tests
for the presence of factor specific technical progress. It could be replaced by
some other variable, such as the rate of customs duties, which might affect,
in a systematic way, the share of the different factors in total output. How-
ever, neither of these latter variables proved significant when tested in the
equation. This equation differs from the standard factor demand equation,
such as those estimated by Geary and McDonnell (1980) and Boyle and;
Slo~me (1982) by the inclusion of the capacity utilisation term. The logic for
including this term is discussed in Chapter 2. When output is above trend in
this model, as measured by CAPQ, a higher proportion of final demand will,
be met from manufactured imports than would be the case if potential output~
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had time to adjust fully. Conversely, low capacity utilisation may result in a
fall in the share of imports in output or final demand.

The allowance made for the effects of disequilibrium in the level of output
and the demand for capital does not preclude the possibility that the firms
may have problems in adjusting imports to the desired level. However, tests
with a simple dynamic structure, based on a partial adjustment model,
suggested that this was not, in fact, the case.

The range of prices and, by implication, the range of factors of production
included in Equation 7.1 was restricted to manufactured imports, energy,
capit~d and labour. Initial attempts to include as separate factors, other import
prices and the price of agricultural inputs into the industrial sector (proxied by
agriculturM output prices) did not prove satisfactory. Because of the problems
in finding suitable proxies to measure them by, the effects of entrcpreneurial
input or management expertise could not be included as an explanatory
variable. As a result, to the extent that they did affect the competitiveness of
the Irish economy, they will not be taken into account in this specification.

In interpreting the results from estimating the equation omitting such a
factor, this must be taken into account.

When the actual levels of each price index for each year were replaced by
a proxy for their expected levels, the fit of the rcsultingequation deteriorated.
This result is consistent with a situation where firms arc able to adjust their

demand for manufactured imports very rapidly and can thus adjust quickly
to price changes. They do not have to plan their purchase of imports years
in advance, guessing at the likcly prices of the different factors of production
when the ordered imports are likely to arrive.

The choice of the appropriate activity variable is affccted by two issues.
First, are manufactured imports to be modelled as an input into the manu-

facturing sector or into the productive sector as a whole? Second, what
assumptions are to bc imposcd concerning input-output separability; is the
composition of output or final demand assumed to have an effect on the
demand for imports? As outlined in the previous section, the evidence on the
structure of the economy givcs no clearcut answer on the first of these
questions. However, in experimentation with the volume of output of manu-
facturing industry and the volume of final demand more satisfactory results
were obtained with thc latter variable.

A number of differcflt approaches to the issue of input-outpnt separability
were tried. Two weighted final demand variablcs were used and the results
compared to those obtained using unweighted final demand. The two sets

of wc.ights used were the manufactured import content of each component
of final demand and the total mantffactnred goods content, both imported
,and domestically produced, of each component. The two weighted final
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demand variables produced markedly superior results to the unweighted
variable. Of the two weighted variables, that using manufactured import
weights proved the best. This result indicates that the assumption, implied
by the use of unweighted final demand, that the propensities to import
manufactured goods out of the different components of final demand are
equ’,d, is rejected in favour of the altenaative pattern of (albeit rigid) unequal
propensities, implied by the weighted variable. The full implications of the
use of the weighted variable for the assumption of input-output separability
were teased out in Chapter 2.

In addition to the relaxation of the input-output separability assumption
implied by the use of the weighted final demand variable, experiments were
made permitting the direct estimation of the propensity to import ont of
industrial exports and non-building investment. These two components of
final demand were singled out for special treatment as they each accounted
for between a fifth and a quarter of manufactured imports in 1975. The
results from scparating out non-building investment suggested that the assump-
tions implied by the use of the weighted final demand variable were, in fact,
valid. In the case of industrial exports, its inclusion as a separate activity
variable resulted in some improvement in fit and the estimated marginal pro-
pensity to import out of industrial exports was substantially greater, though
not significantly so, than that implied by the altcrnative specification using
the simple weighted final demand variable. It was this latter specification
(7.2) which was finally chosen and is described below.17

M59 = FDWM59 [C1 + C2(AAE1/PM59)~ + C3(PM3F/PM59)v’ +

C4(Kh\,I_I/PM59)½ + C5.CAPQ] + C6.XI            (7.2)

where FDWM59 = final demand, excluding industrial exports, with each
component weighted by its manufactured imports con-
tent at constant 1975 prices, £ million,

XI       = industrial exports at constant 1975 prices, £ million.

The volume of imports required to produce a unit of industrial exports is
equal to C6.XI and the demand for manufactured imports required to pro-
duce all odler goods is equal to M59 - C6.XI. The equation can be trans-
formed on this basis to a familiar factor sh,’u’e form where the dependent
variable is (M59 - C6.XI)/FDWM59.

While the model described above assumes that manufactured imports as
a group are separable from all other goods in the domestic production

17. An alternative version where the weight on industrial exports in the weighted demand variable
was estimated, rather than imposed, produced marginally worse results than the specification adopted
here, Equation 7.2.
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process, some attempt was made to relax this assumption by estimating dis-
aggregated equations for imports of capital goods, as defined in Nation~d
Income and Expenditure (Table 10), and all other manufactured imports.
This exercise was hampered by the fact that the only deflator available is
that for total manufactured imports. The results obtained were much less

satisfactory than those obtained from estimating the aggregate model. This
result cannot be construed as a test of the separability assumption, but it
does mean that one has little choice but to impose the assumption that manu-
factured imports are separable from all other inputs.

7.5 Results
The estimation of Equation 7.2 was can’ied out using instrumental vari-

ables18 because of the endogeneity of some of the right hand side variables
in any underlying model of the economy. This naturally resuhed in some
deterioration in fit but did not substantially alter the estimated coefficients.

Because of the inclusion of lagged variables as instruments, data were only
available for estbnation for the period 1961-1982. The equation estimated
is shox~qa below as 7.3.

M59 = FDWM59[- 1.3684 + 0.3046(AAEI/PM59)½ +
(5.1)    (3.1)

0.061(PM3F/PM59)½ + 0.0043(KIM_l/PM59)
~ +

(0.7)            (1.4)

1.396 CAPQ] + 0.4949 XI (7.3)

(619)       (5,4)

~2 =.9998 S.E. = 21.01 DW= 1.55

The fit of this equation was extremely good, especially when compared
to the resuhs for the other components of imports described in earlier chap-

ters. While the Durbin-Watson is in the indeterminate region this is not
unusual given the number of parameters and limited number of observations.
When adjusted for autocorrclation the rho coefficient was not significant.

When estimated using OLS the DFF1TS statistic was reasonably low indi-
cating that no one observation had undue influence on the resuhs. The strong
upward trend in the observed ratio of manufactured imports to final demand
(weighted or unweighted) which showed in the 1960s (see Section 7.2) might
suggest some change in behaviour over time, possibly, due to freeing of trade.
However, as already mentioned, a customs rate variable proved insignificant.

18, The seven instrumental variables were: the prices of energy imports, manufactured imports, and
gross agricultural output, the volume of world exports of manufactured goods, the weighted final
demand variable and the capital stock, each lagged one period, and a constant.
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The Chow tests for break in sample at either 1967, or 197B (the year of EEC
entry) did not suggest that any change in behaviour took place in those years.
As reflected in this result, when the equation was estimated using data for
the period 1967-1982 the coefficients, which were significant when estimated
using the full sample, showed very little changc in magnitude. As a result, it
would appear that this equation and its coefficients are stable with respect to
changes in data sample suggesting that its performance out of sample should
’also be satisfactory.

Four of the coefficients were highly significant. The two coefficients which
were not significantly different from zero at tile 9.5 pcr cent level, either
separately or jointly,, were those on the capital stock and energy prices. The
coefficient on industrial wage rates was significantly positive indicating that
labour and imports of manufactured goods are substitutes. In the case of energy
prices the coefficient is also positive though insignificant. The coefficient on
the capital stock, which is only signlflcandy different from zero at the 20 per
cent level, carries with it the implication that capital and imports of manu-
factured goods are, in the short run, complements. The coefficient on capacity
utillsation in manufacturing industry was highly significant with the expected
positive sign indicating that the propensity to import rises with the level of
capacity utilisatlon.

Fb’tally, the coefficient on industrial exports was highly, significant. Attempts
to paramcterise the relationship between industrial exports and manufactured
imports were unsatisfactory with all coefficients proving to be insignificant.

As it stands the specification implies a constant propensity to import manu-
factured goods out of industrial exports (rM59/fXI) of 0.49. However. this
value, while substantially higher than the input-output coefficient for 1975
of 0.35, is not significantly different from it at the 95 per cent level.

Table 7.6 shows the elasticity of manufactured imports with respect to
their own price, the price of labour (AAEI), energy prices and the capit’,d
stock lagged one period. The own price elasticity is, as expected, negative
falling from a high of- 0.34 in 1960 to a low of-0.24 in 1982. The magnitude
of the elasticity, in 1982 is quite small, reflecting the fact that the short-run
substitution effect of a rise in manufactured import prices is low.

The elasticity with respect to industrial wage rates, which is significantly
different from zero, ranges between +0.22 and +0.18. This indicates that a
deterioration in wage competitiveness leads to an increase in the use of imports
and a higher import content in goods entering final demand. This substitution
may, take a wide range of forms. Within individual manufacturing enterprises
there may be shifting of certain parts of the manufacturing process into or
out of Ireland to minimise the worldwide cost of manufacturing. There may
be straight substitution of more materials inputs for less labour, for example,
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due to the acceptance of higher wastage to minimise labour costs. At the

distribution stage, retailers may substitute foreign produced goods for

domestically produced goods (or vice versa) resulting in a change in the com-

posite good (good including tile distribution sector mark up) supplied to

consu mers.

Table 7.6: Elasticity of Manufactured Imports with Respect to:

Own Price Wage Rates Capital Stock Energy Prices

1960 -0.34 0.22 0.09 0.03
1961 -0.33 0.22 0.09 0.03
1962 -0.33 0.21 0.09 0.03
1963 -0.32 0.21 0.09 0.03
1964 -0.29 0.19 0.08 0.02
1965 -0.29 0.19 0.08 0.02
1966 -0.28 ~ 0.19 0.08 0.02
1967 -0.30 0.20 0.08 0.02
1968 -0.29 0.20 0.08 0.02
1969 -0.29 0.19 0.08 0.02
1970 -0.30 0.20 0.08 0.02
1971 -0.30 0.20 0.08 0.02
1972 -0.32 0.22 0.08 0.02
1973 -0.29 0.20 0.07 0.02
1974 -0.28 0.19 0.06 0.03
1975 -0.31 0.21 0.06 0.03
1976 -0.28 0.20 0.06 0.03
1977 -0.27 0.19 0.05 0.02
1978 -0.26 0+19 0.05 0.02
1979 -0.25 0.18 0.05 0.02
1980 -0.26 0.19 0.04 0.03
1981 -0.25 0.18 0.04 0.03
1982 -0.24 0.18 0.04 0.03

The elasticity with respect to energy prices is not significantly different

from zero indicating that, at least in the short term, there is little possibility

of substitution of imported manufactured goods for energy or vice versa. This

result is consistent with the results for energy imports given in the last chapter.

The elasticity with respect to the capital stock is positive, though insignifi-

cant at the 95 per cent level. This suggests that, at least in the short term,

changes in the capital intensity of the production process will have little

effect on the demand for imports. As indicated earlier, in so far as it does

affect the demand for imports the two factors are likely to be complements.

These results indicate that it is only through its effects on the productive

capacity and, hence, output that the capital stock influences the volume of

imports.
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It should be stressed that the above results must be construed as short-run

elasticities conditional on a given capital stock and a given underlying pro-

ductive capacity. To the extent that these are allowed to change, as they

would in the longer term, the elasticity of demand for manufactured imports

with respect to the other variables could vary.

Table 7.7: Propensity to Import Manufactured Goods out of Weighted Final Demand

Contribution of:

Total
Wage Rates    Capital Stock Energy Prices Capacity Utillsation

1960 0.63 0.34 0.14 0.05 1.47

1961 0.70 0.35 0.14 0.05 1.53

1962 0.73 0.37 0.15 0.05 1.54

1963 0.74 0.38 0.15 0.05 1.33

1964 0.79 0.40 0.16 e 0.05 1.55

1965 0.76 0.40 0.16 0.04 1.53

1966 0.74 0.41 0.17 0.04 1.48

1967 0.77 0.43 0.17 0.04 1.50

1968 0.84 0.44 0.17 0.04 1.55

1969 0,88 0.46 0.18 0.04 1.57

1970 0.84 0.47 0.18 0.04 1.53

1971 0.84 0.48 0.18 0.04 1.50

1972 0.85 0.51 0.18 0.04 1.48

1973 0.95 0,52 0.18 0.04 1.57

1974 0.88 0.49 0.t6 0,06 1.53

1975 0.78 0.49 0.15 0.06 1.40

1976 0.81 0.50 0.14 0.08 t.47

1977 0.85 0.50 0.14 0.06 1.51

1978 0.92 0.52 0.14 0.06 1.56

1979 0.99 0.54 0.14 0.07 1.62

1980 0.93 0.55 0.13 0.07 1.54

1981 0.92 0.56 0.13 0.08 1.52

1982 0.88 0.57 0.13 0.08 1.46

The marginal propensity to import ont of weighted final demand implied

by Equation 7.3 is shown in Column 1 of Table 7.7. In interpreting this

statistic it should be remembered that if the marginal propensity to import

out of each component of final demand were equal to the average propensity,

derived from the 1975 input-output table (the weights used in the final

demand variable), the marginal propensity to import out of weighted final

demand would be equal to one for each year. In fact it was less than one in

each year, growing rapidly in the 1960s from a low point of 0.63 to a high

of 0.99 in 1979. Its upward trend in the 1970s was much slower than in the

1960s and it showed a much more erratic development over time. It is possible

to decompose the changes in the total marginal propensity to import, shown
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in Column 1 of Table 7.7, into the contributions of the different exogenous
variables included in the eqnation. This is done by evaluating separately each
of the terms within square brackets in Equation 7.3 (e.g., the contribution of
industrial wage rates is 0.3046 (AAEI/PM59)½). When taken together with
the intercept, - 1.3684, they sum to the marginal propensity to import shown
in Column 1 of Table 7.7. This exercise shows that the driving force in the
rise in the marginal propensity to import manufactured goods has been the
deterioration in wage cost competitiveness. Changes in the capital stock and
energy prices contributed little to the rise in the propensity to import over
time. Changes in capacity utilisation from one year to the next clearly had
substantial short-term effects on the propensity to import but, given the
nature of the capacity utilisation variable, they could not have any long-term

effect. It should be remembered that, as outlined in Section 7.2, a substantial
part of the perceived rise in the propensity to import out of total (nnweighted)
final demand was due to changes in the composition of final demand. The
analysis in that section suggcsted that approximately half of the rise in the
ratio of manufactured imports to total final demand was due to compositional
ch,’mges. The results given above suggest that the major explanatory variable
for the rest of the trend rise was a disimprovement in the ratio of labour costs
to import prices. Even if the absence of other variables, such as management
expertise and entrepreneurial input, is allowed for, the change in labour cost
competitiveness is still seen to have had a major rolc in the increase in the

import penetration of the Irish market.
The results given above can be used to derive the margin,a/ propensity to

import out of the different components of final demand.19

The marginal propensity to import out of weighted final demand, obtained
from solving Equation 7.3, is shotgun as the total propensity to import in
Table 7.7. The marginal propensity to import mahufacturcd goods out of
industrial exports is, given the specification of Equation 7.3, fixed at 0.49.

19. The weighted final demand variable is a weighted sum of the components of final demand (Fi),
excluding exports; it is defined in Equation 7.4.

n
FDWM59 = ~ wiFi (7.4)

i=l

where wi arc weights indexed over all components of final demand Fi. The marginal propensity to
import out of any given component of final demand, holding capacity utilisation and the other right
hand side variable unchanged, is then given by Equation 7.5. (CAPQ = CAPQ where CAPQ is treated
as fixed at its historical value.)

~M59/~Fi ICAPQ=CAPQ.= (~M59~FDIVM59). (~FDWM59/~Fi) I CAPQ~C~

=
]

. wi (7.5)6M5916FDWM59 CAPQ=CAP---’Q
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However, this resuh is also conditional on capacity utilisation being treated

,as fixed in the short run. The marginal propensities to import out of each

component of fin,-d demand, derived from Equation 7.5, are shown in the

first three columns of Table 7.8.

Table 7.8: Propensity to Import. Comparison of Results, With and Without Capacity
Utilisation Fixed

Capacity Utilisation

Fixed

1975 1979 1982

Personal Consumption
(including export tourism):

Food 0.07 0.09 0.08
Alcoholic drink 0.03 0.04 0.04
Tobacco 0.04 0.05 0.05
Clothing and footwear 0.37 0.51 0.45

Fuel 0.04 0.06 0.05

Petrol 0.0l 0.01 0.0l
Durable household goods 0.39 0.53 0.47

Transport equipment 0.32 0.44 0.38
Expenditure abroad 0.00 0.00 0.00
Other goods 0.43 0.58 0.51
Other services 0.05 0.07 0.06

Capacity Utilisation
Variable

1975 1979 1982

0.49 0.61 0.49
0.17 0.22 0.18
0.41 0.51 0.41

0.57 0.75 0.64
0.09 0.12 0.10

0.08 0.It 0.08
0.51 0.68 0.58
0.49 0.64 0.55
0.00 0.00 0.00
0.58 0.77 0.66

0.08 0.10 0.09

Public Consumption: 0.05 0.07 0.06 0.08 0.11 0.09

Investment:
Building 0.14 0.20 0.17 0.19 0.26 0.22

Non-building 0.50 0.68 0.60 0.62 0.83 0.72

Change in Stocks:
Agricultural 0.06 0.09 0.08 0.16 0.21 0.17
Non-agricultural 0.39 0.53 0.47 0.61 0.80 0.68
Intervention 0.07 0.10 0.08 0.61 0.76 0.61

Exports:
Agricultural 0.07 0.10 0.09 0.54 0.68 0.54

Industrial 0.49 0.49 0.49 0.93 1.03 0.92

Services (excluding tourism)    0.07 0.10 0.09 0.21 0.27 0.22

However, these propensities are heavily dependent on the assumption that

capacity utilisation is fixed. If a change in weighted final demand is not

matched by a similar change in the productive capacity of that industry, then

capacity ntilisation will rise. This will result in the measured marginal pro-

pensity to import being significantly greater than that shown in Table 7.7 or

the first three columns of Table 7.8.
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To calculate the marginal propensity to import, implied by Equation 7.3,
on the assumption that the capacity of manufacturing industry is fixed in
the short term requires an estimate of the effect on the acttud volume of
manufacturing output in the short term of an increase in each component of
final demand (i.e., 8QGIM/SFi where QGIM is the volume of output of
manufacturing industry at constant 1975 prices). For illustrative puq)oses it
may be useful to obtain values for 6QGIM/6 Fi by assuming that they are
equal to the average gross manufacturiog output content of each component
of final demand, derived from the 1975 input-output table. (For example,
on average in 1975, a unit of industrial exports was associated with almost
exactly one nnit of gross manufacturing industry output.) This estimate is
almost certainly an overestimate as it assumed that prices are held constant.
To do otherwise would require a full model of the Irish economy, such as
that of Bradley et al., (1985). However, it allows one to determine the order

of magnitude of the effects of assuming that capacity output is fixed. Using
the input-output data discussed above to estimate 6QGIM/6 Fi the value of
the marginal propensity to import manufactured goods out of each corn-
p’onent of final demand for the ),ears 1975, 1979 and 1982 is shown in the
last three columns of Table 7.8.20 As can be seen from a comparison of the
two sets of propensities to import in Table 7.8, the assumption concerning
capacity utilisation has a crucial impact. In the case of industrial exports, if
the increase in exports occurs because of a change in world demand without
a corresponding increase in potential output the propensity to import will be
extremely high, between 0.9 and 1.0. This is consistent with an underlying
model of export determination where exports are largely supply determined
rather than demand determined. The difference in the two sets of propen-
sities to import for other components of final demand gener’,dly do not

20. Given the caveats specified in the text, the marginal propensity to import out of each com-
ponent of final demand, holding capacity output constant, i* dtrived in Equations 7.6 to 7.8.

(5M591~ Fi = ~iIv1591~ FDWM59 CAPQ=CAPQ ¯ ~IFDWM591~I Fi

+ 1.396 (SCAPOJSFi). FDW,’d59 (7.61

When the Capacity udlisation index is given by Equation 7.7,

CAPQ = QGIM/QGIMPOT,x (7.7)

where QGIMPOT = potential manufacturing industry output at constant 1975 prices, £ million.
This is derived by regressing QGIM on a polynomial in time,

x           = a constant for scaling,

then from Equations 7.Sand 7.7:

5M5915Fi = ~M5915 FDWM59 __. ~FDWM5915 F.
CAPQ=CAPQ

t

+ I.gg~QGI~,I/~Fi. Ix.FDI~q~t59}/QG1MPOT (7,8)
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present as stark a picture as do those for industrial exports. However, they
do make clear the fact that the effects on the volume of manufactured imports
of a demand stimulus, which is not matched by an increase in potential
output, is much greater than an increase in output stemming from an increase
in productive potential. This has clear implications for demand management
policy though a precise quantification of the effects would require a fully
articulated model of domestic supply, something which is not attempted in
this study.

7.6 Conclusions
The results described in this chapter clearly show that the trend rise in the

ratio of manufactured imports to finzd demand over the period studied can
be largely attributed to two factors: the changing composition of final
demand and the rise in labour costs relative to import prices. The change in
the composition of final demand, in particular the growth in importance of
industrial exports, has led to a demand for manufactured goods of a kind not
normally manufactured in Ireland. This growth has not taken place at the
direct cost of any existing Irish producer. This trend, which is apparent in
the Irish data, is commonly observed for other countries including the UK
(Cuthbertson, 1985). From a policy point of view it means that there is little
scope for cutting such imports other thtm through reducing the level of
demand for the relevant categories of goods or through a major change in
industrial policy.

In the case of the competitiveness variable, the measured short-run elas-
ticity with respect to wage costs, while small, is none the less significant. It
accounted for approximately half of the observed rise in the average propen-
sity to import over the estimation period.

In considering the likely trend in the propensity to import in the future it
is worthwhile considering the trends in the late 1970s and early 1980s. All the
measures indicate that the effect of the changing composition of demand
was much lower in that period than in the 1980s. It seems probable that this
slowdown may continue as it is not possible for the components of final
demand with a high import content to indefinitely increase their sharc of
final demand. Thcy must asymptote out at somc point, The one variable to
watch in this regard is industrial exports, which has a high growth rate and a
high import content. Ira the case of competitiveness, future trends could
clearly go in either direction depending on the stancc and success of incomes
policies.

The high propensity to import out of industrial exports is a matter for con-
cern. When taken together with the substantial vohune of profits which ~e
repatriated, it suggests that domestic value added by new exporting industries
is relatively small.
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The significance of the capacity utilisatlon variable in determining the
volume of imports is of importance not just in explaining short-term move-
ments ill the propensity to import. As spelt out in the previous section, it
implies that the propensity to import out of a demand stimulus is much
g-ceater than out of a supply stimulus and that short-run demand management
policy will have little effect on growth but a substantial effect on the volume
of imports and the balance of payments.

Finally, the rcsults indicate that imports are not readily substitutable for

other factors of production, with the exception of labour. This result carries
with it the implication that future growth in output will go hand in hand with
increascd imports of manufactured goods and that the scope for import sub-
stitution is strictly limited in the short run. Howcvcr, in the longer term, the
effect of changes in compctitiveness on the level of potential output may
enhance the effectiveness of measures designed to control domestic costs.



Chapter 8

RESULTS -- IMPORTS OF SER VICES

8.1 hztroduction

The single biggest problem in modelling sen, ices imports is the nnsatis-
factor5, nature of the data. It is impossible to obtain a continuous series for
the value of this eatcgors, of trade aud there are even greater problems in
determining the current price deflator to be used, both to determine the
volume of these imports and to explain their behaviour. However, the fact
that for most of the period examined, imports of services accounted for
between 7 and 9 per cent of all imports makes it impossible to ignore thcm.
In modelling these imports it was found desirable to disaggregate them into
other sen, ices imports and imports of tourism, where the latter covers expen-
diture outside the country by Irish residents on holiday abroad.

Section 8.2 of this chapter discusses the data and the trends which they show
over time. The role of this category of imports in the Irish economy is discussed
in Section 8.3 and the results of estimating the models for the two categories
of sen, ices imports are set out in Sections 8.4 and 8.5 and the conclusions to
be drawn from them are described in Section 8.6.

8.2 Analysis of the Data
Continuous series for Irish tourism imports (expenditure by Irish tourists

abroad) in value and volume terms can be derived from the Irish National
Accounts. However, the price deflator used to deflate the value of this expen-
diture is by international convcntion bascd on domestic consumer prices.
Clearly this convention is unrealistic in that this price is not the true price
paid by Irish holiday-makers. A more satisfactory, though complex, method
would be to deflate tourism imports by a weighted average of suitable price
deflators for the countries visited by Irish tourists.

The expenditure by Irish residents on trmlsport to get to and from their
holiday destination, when made within Ireland, is not included in the item
for Irish tourist expenditure abroad. Instead, when payment is made within
Ireland to either a foreign or a domestic carrier it will, paradoxically, appear
as personal consumption expenditure on "travel within the State". Other
sen,ices imports then include all payments to foreign carriers, professional

I04
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and technical consult.xncy sen, ices, advertising abroad and other residual
purchases of foreign sen, ices. This other services imports item is ,also deflated
by Irish consumer prices to arrive at a volume series. However, even with
the value series for other sen, lees there are a number of major problems: a
number of components were treated on a net basis in the balance of payments
statement prior to 1965. The revisions in the balance of payments statement
in 1984, due to the use of exchange control and other records, was only
properly carried back to 1975. Absence of information made only crude
adjustrnents possible prior to that date. As a resuh, for years prior to 1975,

the data on other sen, ices imports appear to be seriously deficient giving rise
to an important discontinuity between the data up to 1974 and the data for
1975 to 1982.

As can be seen from Table 8.1 the share of sen,ices imports in tot,’d imports,
which showed some stability in the 1960s, fell rapidly in the early 1970s up
to 1974. In 1975 the share jumped by a substantial amount, probably due to
improved data, as outlined above, rather than to any underlying change in
circumstances. From 1975 to 1982 the share of sen, ices imports in total

irnports remained stable at its new higher level.
In examining the trend in the share of sen,ices imports in final demand

account must be taken of the discontinuity between 1974 and 1975. This
discontinuity could bc due to either a steady deterioration in the coverage of
services imports in the years up to 1974 which was arrested by the revision

in the 1984 balance of payments statement or, ahernatively, that as a resuh
of new information, there was a once off improvement in coverage for 1975
and subsequent years. The latter appears to be the correct interpretation of
the discontinuity and this was confirmed in the testing of different models
in Section 8.5. On this basis, there appears to have been only a small increase
in the share of services imports in final demand over the whole period. It
rose to a peak in the mid-1960s falling back in the early 1970s and then
rising to a new peak in 1979. The trend in the ratio of services imports to
weighted final demand is rather different. It showed a clear increase within
both sub-periods, 1960-1974 and 1975-1982. This indicates that when the
changing pattern of final demand is taken into account there was some
tendency for services imports to increase their market share. This increased
import penetration was partially offset by the changing pattern of final
demand where those categories of demand with a high sen,ices import
content increased at a slower than average rate.

Table 8.2 shows the cornposition of sen, ices imports: tourism imports,
payments for transport sen, ices and residual sen, ices imports, including

payments for foreign professional and consultancy sen, ices. Separate data
are only available for the last two categories since 1965. In the table the
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Table 8.1: Imports of Seruices, Volume

Services Imports as a Percentage of:

Weighted Final Scaled Weighted
Total Imports Final Demand Demand Final Demand

1960 8.1 2.0 76.2 2.0
1961 7.9 2.1 79.1 2.1
1962 8.2 2.2 78.5 2,1
1963 8.3 2.4 79.7 2.1
1964 8,2 2.5 85.0 2.3
1965 8.5 2.7 89.2 2.4
1966 9,3 8.0 94.6 2.5
1967 8.4 2.6 92.9 2.5
1966 8,5 2.8 96.9 2.6
1969 7.5 2.6 97.1 2.6
1970 7.1 2.5 96.2 2.6
1971 6.7 2.3 96.8 2.6
1972 6.4 2.2 97.8 2.6
1973 6.1 2.3 98.3 2.6
1974 6.3 2.3 96.2 2.6
1975 9.6 3.1 125.6 3.4
1976 8.6 3.1 130.3 3.5
1977 9.0 3.3 189.1 3.7
1978 9.6 3.7 143.9 3.9
1979 9.1 3.7 133.2 3.6
1980 9.2 3.6 134.1 3.6
1981 8.6 3.3 135.1 3.6
1982 8.9 3.4 141.1 3.8

Source: Depaxtment of Finance Databank.

volume of each category of imports is expressed as a percentage of the

volume of unweighted final demand. These data show that the problem, with

a break in the series for services imports in 1975, is confined to the residual

services category. Abstracting from the question of the break in thc series,

the data for tourism imports and residual services imports do not suggest any

major increase in penetration by these two categories of imports of the Irish

market over the 1960-1982 period. For imports of transport services there is

some suggestion of an increase in the last five years of the period analysed,

but even here the change is not clearcut or substanti,’d. However, these data

may "also be affected by the use of inappropriate deflators. If the true deflator

for tourism imports rose more slowly than the deflator used in the National

Accounts (the Irish Consumer Price Index) then the volume of tourism sen, ices

purchased would have grown more rapidly over the period. However, tests

using, for example, the UK and Spanish consumer price indices, converted to

Irish pound terms, did not substantially alter the picture.
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Table 8.2: Services Imports, Classified by Type, as a Percentage of Weighted Final
Demand, Volume

Tourism and Travel Other Residual Services
(Excludes Passenger Fares) Transportation

1965 64.09 18.30 6.84

1966 64.85 23.82 5.90

1967 63.13 23.66 6.07

1968 64.28 26.65 5.98

1969 62.47 28.23 6.40

1970 62.71 27.39 6.10

1971 62.47 28.39 5.95
1972 63.48 26,79 7,48

1973 64.84 26.57 6.87

1974 65.03 23.19 7.94

1975 66.90 23.30 85.44

1976 65.95 23.51 40.80

1977 65.38 28.85 44.88

1978 68.59 30.45 44.86
1979 71.33 27.74 34.14

1980 70.55 33.81 29.77

1981 69.40 34.88 30,87

1982 67.06 40.56 38.38

Source: Department of Finance Databank.

8.3 Role of Services Imports in the Economy

In considering the role of services inlports in the Irish economy in the past

twenty-five years it is useful to divide it into two roughly equal components,

tourism imports and the residue, here termed "other services imports". These

two different components have rather diff/:rent determinants and are, as a

result, probably best modelled separately.

Tourism imports are clearly a component of personal consumption and

the factors governing its growth over time will be similar to those affecting

the demand for all other categories of consumer expenditure. Over the full

period, imports of tourism services in value terms increased their share of

total consumption (in value) by a relatively small amount (see Table 8.3).

The factors driving this albeit small and erratic increase were the change in
the volume of total consumer expenditure and the prices of each component

of consumer expenditure. Thus tourism imports should be modelled as part

of a consumer demand system. The major problem facing such an approach

is the difficulty in obtaining information on relevant price deflators. There

are strong a priori grounds for believing that tourism imports are strongly

complementary to the expenditure on access transport used to reach foreign
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Table 8.3: Share of Tourism Imports in Personal Consumption, Value

%

1960 3.10
1961 3.22
1962 3.51
1963 3.84
1964 3.99
1965 4.12
1966 4.38
1967 3.91
1968 4.13
1969 3.79
1970 3.62
1971 3.41
1972 3.24
1973 3.47
1974 3.57
1975 3.87
1976 3.68
1977 3.77
1978 4.35
1979 4.98
1980 4,73
1981 4,36
1982 4.30

Source: Department of Finance Databank.

holiday, destinations. However, as mentioned above, this expenditure is

included in the National Accounts in the wider aggrcgatc "expenditure on

travel within the State". Ideally what one would like is a price index covering

the cost of the travel element of holiday expenditure but such data are not

readily available for Ireland for the relevant period. The prices of other con-

sumer goods and serwices which might potentially affect the demmad for

tourism imports shotdd also be included in any model. However, in the

absence of a suitable price index for the cost of home holidays, it is not clear

what oth~:r commodities are likely, to be close substitutes or complements

to tourism imports.

In the case of other services imports the two components, imports of

transport services and the rest of such imports covering professionM services,

etc., the driving forces may be rather different. The imports of professional

services are largely used as an input into other sectors of the economy in the

same way that imports of goods are used. In the case of the transport sen, ices

imports, if they are used as an input into personal consumption of transport

services, they will have a complementary rclationship to tourism imports.
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In so far as they appear as an input into the rest of the productive sector,
they win be determined by the volume of external trade rather than by the
overall level of activity. Thus in modelling other services imports as an aggregate
they should probably be modelled as an input to the productive sector. How-
cver, as well as using the weighted final demand variable, used in earlier
chapters, as the key activity variable, one might expect that a complementary
relationship with the volume of trade would make the inclusion of a suitable
trade variable desirable in any specification.

8.4 Results -- Tourism Imports
In modelling the determinants of imports of tourism the AIDS model,

described in Chapter 2, was used. The first problem to be faced in implement-
ing this model was the choice of an appropriate price deflator for tourism
imports. As the price deflator used in the Irish NationM Accounts is the Irish
consumer price index it does not necessarily reflect the true price facing Irish
holiday-makers. Not surprisingly, when tried in the model, it proved unsatis-
factor5,. Studies carried out by Bord Failte (1984) indicate that in the 1970s
and 1980s about one half of long holidays abroad were taken in the UK and
the two other most important destinations were Spain and France. With this
in mind experiments were carried out using combinations of Spanish and
UK prices coverted to Irish pounds. Of the different variables tried, Spanish
prices, when used as a proxy for h’ish tourism imports’ prices, gave the best

fit. However, the implications of the estimated coefficients were not wholly
satisfactory. An alternative version using UK prices, while giving a worse
overall fit, had more plausible coefficients and is described below.

The choice of the other prices to include in the equation, and the separa-
bility assumptions which this choice implies, is restricted by the limited
degrees of freedom available. The number of price variables in this case has
been restricted to six: the own prlcc, proxied by UK consumer prices in Irish
pound terms, the price of alcohol, the price of motor vehicles, the pricc of
entertainment, the price of travel within the State (excluding the cost of
running motor vehicles but including the cost of foreign travel paid for within
the State) and the priec of the residue of consumption. Alternative breakdowns
were tried including the prices of consumcr durables, food, other services and
other goods as separate arguments, but the results were unsatisfactory.

MTOVA/CV = - 0.0665- 0.0248 Iog(PMTO/PCAR)- 0.0317 Iog(PCAL/PCAR)

(1.5) (1.3)              (2.8)

+ 0.0937 Iog(PCEN/PCAR) + 0.0216 Iog(PCO/PCAR)
(3.8)              (0.9)
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- 0.0241og(PCTR/PCAR) + 0.013 log(CV]P) (8.1)
(2.4)             (2.2)

~2 =0.761 S.E.=0.00231 DW= 1.80 DFFITS= 2.29

where MTOVA = the value of tourism imports, £ million,
CV = the value of total personal consumption, £ million. (This

includes expenditure by foreign tourists in Ireland because
of the problems in allocating this expenditure over the dif-
ferent components of consumption.)

PMTO = the price of tourism imports proxied by the UK CPI in
Irish £ terms,

PCAL = the price of consumption of alcohol,
PCEN = the price of consumption of entertainment sen, ices,
PCO = the price of consumption of other goods and services,
PCTR = the price of consumption of travel services including travel

within the State,
PCAR = the price of transport equipment (cars),
P = the price index for total consumption defined in Equation

2.34 in Chapter 2.

For an equation in share form the fit is not unreasonable. When the esti-
mated share of imports of tourism services is converted into an estimate of
the value and volume21 of these imports the root mean square error is 6.77

and 4.73 respectively. These root means squarc errors compare favourably
with the standard errors obtained for other categories of imports in earlier
chapters. The Durbin Watson statistic, while in the indeterminate region, is
quite high. The DFFITS statistic is very high indicating that one observation,
that for 1979, is exerting significant leverage in the equation (Krasker, Kuh
and Welsch, 1983). This is a cause for concern about the stability of the
equation. When it was re-estimated for the 1965-1982 period there was little
change in the resuhs. However, when 1979 and subsequent years were dropped
from the sample the results did show substantial change. As a result, the
reliability of this equation out of sample must be seriously questioned.

The coefficients on the price of alcobol and the price of entertainment
are both significant at the 5 per cent level. The coefficient on the price of
residual consumption is not significant. The coefficient on the real total con-
sumpdon variable, CV]P, is also significantly different from zero at the 95 per
cent level.

The elasticity of tourism imports with respect to its own price (proxied by
UK consumer prices), the prices of the other components of consumption

21. Using the det~lator in the National Accounts.
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and the voluule of total consumption (the consumers’ budget) are shown in
Table 8.4. The derivation of the elasticities is shown in Appendix 3 together
with the formulae for the standard errors of the elasticities. In the case of
the own price, the elasticity is strongly negative for all years within the
sample. While thc coefficient oil the own price in the estimated equation is
not significant, this elasticity, which is affccted by the coefficient on the
budget variable, is significantly different from zero at the 95 per cent level
for 1979 and 1980 and at the 90 per cent level for many of the other years
inclnding 1975.~ The income elasticity or, more properly, the budget elas-
ticity is greater than one which suggests that tourism imports are a luxury
good -- a plausible result. The cocfficients on the prices of the other com-
ponents of consumption indicate that tourism imports and consumption of
cars, alcohol and travel are complements. When the income effect of changes
in thc priccs of thosc goods is taken into account this effect is reinforced and
the elasticities in Table 8.4 with respect to those prices are all negative. The
elasticities with respect to the prices of entertainment and of other con-
sumption are positive. In the case of consumption of entertainment services
it is clearly a strong substitute for tourism imports. This is by no means sur-
prising though the absolute size of the elasticity is rather too large to be
plausible.

The results described above are based on the version of the model in
which homogeneity was imposed. This assumption of homogeneity did not
significantly alter the results. However, when symmetry was imposed and the
whole system of demand equations were estimated together using FIML the
fit of the equation for tourism imports deteriorated drastically.

When Spanish consumer prices were used as a proxy for Irish tourism
import prices the results were somewhat different. The income or budget
elasticity was less than one suggesting that tourism imports are a necessity
rather than a luxury, a counterintuitive result. The own price elasticity was
small, though negative, and not significantly different from zero. Consumption
of entertainment appeared as a strong substitute for imports of tourism, just
as it did in the equation described above. Generally, these results were im-
plausible and, as Spain still accounts for only a minority of all tourist trips
abroad, the equation using UK prices was preferred.

There are a number of potential sources for the problems encountered in
modelling tourism imports: thc inappropriate nature of the own price variables
used in the National Accounts has already been highlighted. The alternative
proxy variables tried here were themselves very unsatisfactory. Further
research in this area might result in a significant improvement in results. While

22. The standard errors are calculated assuming homogeneity but ignoring symmetry and aggregation.
See Appendix 3.
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Table 8.4: Elasticity of Tourism Imports with Respect to:

Price of:
Own Price Transport

Alcohol Entertainment Other Travel Budget
Equipment Consumption

1960 - 1.88 -1.22 -1.14 3.26 0.38 -0.85 1.45
1961 - 1.85 -1.18 -1.11 3.15 0.57 -0.83 1.44
1962 - 1.78 -1.08 -1.01 2.88 0.34 -0.75 1.40
1965 - 1.71 -0.99 -0.93 2.64 0.32 -0.69 1.37
1964 - 1.69 -0.96 -0.90 2.56 0.31 -0.67 1.36
1965 - 1.67 -0.94 -0.88 2.49 0.30 -0.65 1.35
1966 - 1.63 -0.87 -0.82 2.33 0.28 -0.61 1.32
1967 - 1.70 -0.98 -0.92 2.60 0.32 -0.68 1.86
1968 - 1.66 -0.92 -0.87 2.46 0.30 -0.64 1.34
1969 - 1.72 -1.00 -0.94 2.66 0.33 -0.70 1.37
1970 - 1.74 -1.04 -0.98 2.76 0.34 -0.72 1.38
1971 - 1.79 -1.10 -1.03 2.91 0.36 -0.76 1.41
1972 - 1.82 -1.14 -1.07 3.03 0.37 -0.79 1.42
1973 - 1.76 -1.07 -1.00 2.83 0.35 -0.74 1.39
1974 - 1.74 -1.04 -0.98 2.75 0.34 -0.72 1.38
1975 - 1.68 -0.95 -0.90 2.53 0.32 -0.66 1.35
1976 - 1.72 -1.01 -0.95 2.66 0.34 -0.69 1.37
1977 - 1.70 -0.99 -0.93 2.61 0.33 -0.68 1.36
1978 - 1.61 -0.86 -0.80 2.26 0,29 -0.59 1.31
1979 - 1.54 -0.75 -0.70 1.97 0.25 -0.52 1.27
1980 - 1.56 -0.78 -0.75 2,07 0.26 -0.54 1.29
1981 - 1.61 -0.85 -0.79 2.23 0.29 -0.59 1.31
1982 - 1.61 -0,86 -0,81 2.27 0.29 -0.59 1.32

a range of price deflators for other components of consumption was tried,

the absence of an appropriate price index for access transport was a serious

deficiency. Finally, the assumption, not tested here, that imports of tourism

can be treated as an aggregate may well be unwarranted. The item tourism

imports includes both tourism to Britain, which probably has a strong habit

element, due to the close ties between families in the two countries, and

tourism elsewhere, which is likely to be much more responsive to changes

in relative prices and the volume of consumption. When treated as an aggregate

these two conflicting patterns of behaviour may seriously affect the results.

it would seem desirable, if the data necessary to do so could be obtained, to

model these two components separately and test the validity of the weak

separability assumption maintained thronghout the above analysis.

8.5 Results - Imports of Other Services

A number of experiments were tried assuming that this category of imports
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was complementary to merchandise exports, tourism exports, tourism imports
or total foreign trade. This involved including these variables as separate
independent arguments in the equation for other services imports. However,
in each case these additional variables proved insignificant.

The activity variable used was a weighted final demand variable. As men-
tioned earlier, because of the difficulty obtaining a realistic own price deflator

a fixed coefficient or Leontief type production function was assumed with
no price variables as independent arguments. Because of the problem with
the discontinuity in the data for other services imports, the propensity to
import out of weighted final demmld was allowed to alter at the breakpoint
in the series. Finally, it should be remembered that the data prior to 1965
are generated data, as outlined in Chapter 3. As a result, care should be taken
to ensure that the results obtained are not significantly affected by the
inclusion of these early observations.

MOS = -53.0838 + FDWMOS(2.1042 + 0.9670D75) (8.2)

(7.6)          (12.1) (15.1)

~2 =0.991 S.E.=4.420 DW= 1.51 DFFITS= 1.92

where MOS = volume of imports of other services at constant 1975
prices, £ million,

FDWMOS= weighted fired demand variable where the weights are
the other se:~,ices import contents of each component
of final demand, constant 1975 prices, £ million,

D75      =dummy, 0upto 1974 and I thereafter.

This equation shows a reasonably good fit with all the coefficients being
highly significant. While the Durbin Watson statistic is in the inconclusive

region, when the equation was adjnsted for atttocon’elation, the rho. coefficient
was insignificant and the other coefficients were unchanged. Estimation
dropping the first five years of the data sample, 1960-1964, produced very
similar results to those shown above. The maximum DFFITS statistic value

of 1.92 obtained for 1978 indicates that that observation might have exerted
significant influence on the results giving rise to some doubts about the
equation’s stability out of sample. However, when the equation was estimated
with data for the period 1960-1977 the results obtained were similar to
those obtained using the full data sample.

The marginal propensity to import out of weighted final demand is 2.]0
up to t974 and rises to 3.07 thereafter. This rise is purely due to the dis-
continuity in the underlying data ,and does not reflect any change in the
behaviour of other services imports. This propensity is very high. However,
it must be remembered that the input-output weights used to generate the



114 THE DETERMINANTS OF IRISH IMPORTS

weighted final demand variable are based on the 1975 input-ootput table.

This table is itself based on an earlier version of National Income and Expen-

diture (I 977) which predates the upward revision in the other services imports

series. While this estimated marginal propensity to import is significantly

greater than the average propensity, it is constant ovcr time. The addition of

a time trend proved insignificant. As a result, the elasticity of imports of

other services falls over time, as shown in Table 8.5, to a minimum of 1.37

in 1982. Clearly this elasticity will, on the basis of the above equation, f,’fl]

further in future, tending to a long-run valuc of one.

Table8.5: ElasticityoflmportsofOtherServiceswithRespectto WeightedFinalDernand

%

1960 5.40
1961 4.46
1962 4.85
1963 4.81
1964 3.60
1965 3.01
1966 2.49
1967 2.61
1968 2.31
1969 2.28
1970 2.34
1971 2.30
1972 2.24
1973 2.21
1974 2.36
1975 1.73
1976 1.63
1977 1.44
1978 1.28
1979 1.42
1980 1.42
1981 1.43
1982 1.37

8.6 ConclusioTu

The analysis of the determinants of imports of tourism services and

other services is severely handicapped by data problems. The absence of

plausible price deflators together with serious discontinuities in the data

makes any modelling of these categories of imports very difficult. As a

result, it is not surprising that the rcsuhs obtained, in particular for tourism’

imports, are fairly unsatisfactory.
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In the case of tourism imports, no matter what price variable was tried,
domestic entertainment expenditure emerged as a significant competitor for
allocation of consumers’ expenditure. The results tend to confirm a priori
expectations that price competitiveness does affect the volume of such
expenditure. However, without further refinement it is difficult to quantify
these effects with any certainty. While the income elasticity was significantly
greater than one, this result was heavily dependent on the choice of UK
consumer prices as a proxy for the price faced by Irish tourists abroad.

In the case of imports of other sel’vices, the marginal propensity to import
out of weighted final demand is substantially greater than one though the
effects of this on the volume of imports in the past has been partially offset
by changes in the composition of demand. For the future, with a constant
propensity to import, the elasticity of imports of other services with respect
to weighted fin,-d demand will fall.



Chapter 9

RESULTS -- TOTAL li~°OR TS

9.1 Introduction
The determinants of each category of imports have been separately examined

in Chapters 4 to g. This chapter draws together these results to provide a
comprehensive picture of the determinants of totM imports. A single equation

model of total imports is described in Section 9.2. This modcl is used to pro-
vide a yardstick against which the more sophisticated model, based on dis-
aggregated equations, can be compared in Section 9.3. This comparison of the
two models, single equation and multi-equation, covers both the overall fit
and the general implications for the determinants of total imports. The results
obtained from these models are themselves compared, in Section 9.4, with the
results from earlier studies of the determinants of Irish imports. Finally,
conclusions are set out in Section 9.5 conccrniug the appropriate model to use.

9.2 Results for Total lmports -- Single Equation
Because of the fact that manufactured imports accounted for such a high

proportion of total imports (between one half and two-thirds) the model
chosen for total imports is the same as that used for manufactured imports:

MT = FDWMT [-0.631 + 0.306 (AAEI/PMT)½ + 0.0019(KIM(- I)/PMT)½

(2.7) (3.3)            (0.7)

+ 0.133 (PM3F/PMT)½ + 0.833CAPQ] + 0.502XI           (9.1)
(1.4)            (5.3)       (3.7)

if2 =0.9998 S.E.= 27.56 DW= 1.38

where AAEI = average annual earnings in industry,
CAPQ = index of capacity utitisation in manufacturing industry,

1975 = 1.0,
FD’~,q~tT= weighted finzd demand, excluding industrial exports, at

constant 1975 prices, £ million. (The weights used are the
total import content, direct and indirect, of each component
of final demand derived from the 1975 I-O table.)

KIM    = capital stock in manufacturing industw, constant 1975
prices, £ million,
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= total imports, at constant 1975 prices, .£ million,

= index of price of toted imports,
= index of price of energy imports,
= volume of industrial exports at constant 197.5 prices,

.£ million.

Due to the endogeneity of some of the right hand side variables the equation
was estimated using instrumental variables. With two exceptions the instru-
ments used were the same as those used in estimating the equation for
manufactured imports. (The exceptions were the replacement of the lagged
weighted final demand variable appropriate to manufactured imports by the
appropriate variable for total imports and the replacement of the price of
manufactured imports by the price of total imports.) The fit of this equation
is very good. While the Durbin Watson statistic is in the indeterminate region,
when this equation was adjusted for first order autocorrelatlon, the rho
coefficient was not significantly different from zero and the results were
otherwise similar to those shown above. A Chow test for a break in the sample
at 1967 or 1973 (because of the Anglo-Irish Free Trade Agreement or EEC
entry) proved not to be significant. As in the case of the equation for manu-
factured imports, the coefficients on the wage rate, capacity utilisation and
industrial exports were well defined. The imposition of homogcncity in the
long run (sce Chapter 2) and the dropl)ing of an intercept from the cquation
was not rcjected by the data. As a result, the CCluation can readily be expressed
in factor share form.

In common with the spccifications chosen for each of the components of
imports, this specification rcstdted in a substantial improvemcnt in fit com-
pared to the results obtained from imposing strict input-output separability
(i.e., using unwcighted final demand or output). This rcsult indicates that
roughly 3.5 percentage points of the overall rise of 12.3 percentage points

in the ratio of imports to final demand can be attributed to changes in the
coml)osition of demand. The residue, 8.7 percentage points, remains to be
explained by the arguments appearing in Equation 9.1.

Table 9.1 shows the propensity to import out of weighted finM demmad
implied by Eqtmtion 9.1 distinguishing the contributions to changes in the
propensity over time from the different exogenous variables. As can be seen
from this table, the propensity rose rapidly in the 1960s, largely because of
the rise in wage ratesvLv-h-v/~ import prices. The change since the early 197"0s

has been much slower and has been primarily due to the effects of rising energy
prices rather than to a loss of competitiveness due to rising labour costs. The
capacity utilisation variable has a major effect on short-term variations in the
propensity to import. Between 1975 and 1979 it added 0.13 points to the
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propensity to import. However, by definition, on its own, it has no long-term

effect on imports.

Table 9.1: Propensity to Import out of Weighted Final Deraand frorn Equation 9.1

Contribution of:

Total
Wage Rates    Capital Stock    Energy Prices     Capacity Utilisation

1960 0.77 0.42 0.06 0.13 0.85
1961 0.82 0.44 0.06 0.13 0.89
1962 0.85 0.45 0.06 0.13 0.89
1963 0.85 0.46 0.06 0.13 0.89
1964 0.89 0.48 0.06 0.13 0.90
1965 0.87 0.49 0.06 0.12 0.89
1966 0.87 0.51 0.07 0.12 0.88
1967 0.90 0.53 0.07 0.12 0.87
1968 0.94 0.54 0.07 0.12 0.90
1969 0.97 0.56 0.07 0.12 0.91
1970 0.97 0.58 0.07 0.12 0.89
1971 0.98 0.60 0.07 0.12 0.87
1972 1.00 0.64 0.07 0.12 0.86
1973 1.05 0.64 0.07 0.12 0.91
1974 1.01 0.57 0.06 0.17 0.89
1975 0.93 0.59 0.06 0.16 0.81
1976 0.99 0.60 0.05 0.17 0.85
1977 1.01 0.80 0.05 0.17 0.88
1978 1.06 0.63 0.05 0.16 0.91
1979 1.13 0.64 0.05 0.18 0.94
1980 1.10 0.85 0.05 0.20 0.90
1981 1.10 0.65 0.05 0.21 0.88
1982 1.09 0.67 0.05 0.21 0.85

The elasticity of demand for total imports with respect to its own price,

the prices of energy and labour (wage rates) and the capital stock are all

shown in Table 9.2. The results are very similar to those for manufactured

imports in Chapter 7. The own price elasticity of demand is, as is expected,

negative. It falls from -0.37 to -0.31 over the period. The elasticity with

respect to wage rates, which is significantly different from zero, ranges

around +0.25 for the whole period indicating that labour and imports are

substitutes for one another. While this elasticity is significant, it is not very

high. However, it is only a short-run elasticity as it takes no account of the

effects on the capital stock or output of changes in import prices or wage

rates and through these variables, on imports in the long run. The elasticities

with respect to energy prices and the capital stock are not significantly
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different from zero. In the case of energy the positive sign suggests that

energy and imported materials are substitutes in the domestic production

process. However, given the small magnitude of this elasticity, its statistical

insignificance, and its short-run nature, it cannot be relied upon. The positive

coefficient on the capital stock indicates a complementary relationship

between capital and imports. However, this elasticity is also not significant,

and, as a result, no great weight can be put on it.

Table 9.2: Elasticity of Total Imports Implied by Equation 9.1 with Respect to:

Own Price Wage Rates Capital Stock Energy Prices

1960 -0.2,7 0.26 0.02, 0.088
1961 -0.56 0.25 0.03 0.07
1962 -0.36 0.26 0.05 0.07
1963 -0.35 0.25 0.03 0.07
1964 -6.884 0.24 0.03 0.06
1965 -0.SS 0.24 0.03 0.06
1966 -0.33 0.24 0.03 0.06
1967 -0.33 0.25 0.03 0.06
1968 -0.$3 0.25 0.03 0.06
1969 -0.885 0.25 0.03 0.05
1970 -0.34 0.26 0.0S 0.05
1971 -0.34 0.26 0.088 0.05
1972 -0.56 0.288 0.03 0.05
1973 -0.33 0.26 0.03 0.05
1974 -0.33 0.24 0.03 0.07
1975 -0.55 0.26 0.02 0.07
1976 -0.33 0.24 0.02 0.07
1977 -0.35 0.24 0.02 0.07
19788 -0.32 0.24 0.02 0.06
1979 -0.31 0.23 0.02 0.06
19880 -0.52 0.25 0.02 0.07
19881 -0.31 0.22 0.02 0.07
19882 -0.31 0.23 0.02 0.07

9.3 Results for Total Imports

Having discussed the results obtained from estimating a single equation

model of total imports this section examines the overall implications of the

equations for each component of imports, described in earlicr chapters of

this paper, for the behaviour of total imports. Thc single equation model

provides a useful yardstick against which the more sophisticatcd multi-

equation model can be tested. The equations used for each category of

imports are shown in Table 9.3.
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Table 9.3: Equations in Disaggregated Model of Total Imports

SITC 0 and 1 (food and ag~cultural products):

M01 = 283,5 + CFOOD(,I 7 + .01D) + QAG(- 1,34 + ,20(PQAGG/PM01)½ +

.02(PF/PM01)½ + .23(KAG/EAG)½) (4.6)

SITC 2 and 4 (raw materials):

M24 = 2.394 + FDWM24(1.163-0.000167KIM) + IRB(0.148-0.118D) (5,1)

SITC 3 (energy):

E = 0.933 E(-1) + 0.3221N(PK*/PE*)0’fi61 (6.3)

SITC 5-9 (manufactured goods):

M59 = FDWM59(-1.3684 + 0.3046(AAEI/PM59)½ + 0.061(PM3Ft’PM59)½ +

O.0043(KIM 1/PM59)½ + 1.396 CAPQ) + 0.4949 Xl (7.3)

Imports of tourism services:

MTOVA/CV = -0.0665- 0.0248 Iog(PMTO/PCAR)- 0.0317 log (PCAL/PCAR) +

0.0937 Iog(PCEN/PCAR) + 0.0216 Iog(PCO/PCAR) -

0.024 log(PCTR/PCAR) + 0.013 Iog(CV/P)              (8.1)

Imports of other services:

MOS = -53.0838 + I:DWMOS(2.1042 + 0.9670D75) (8.2)

The first test carried out was a within sample simulation of the multi-

equation model. The pcriod used for the simulation was restricted to 1962

to 1982 because of limited data availability for the energy imports equation.

Table 9,4- shows the root mean squared error and root mean squared percen-

tage error for total imports for the multi-equation model. These resuhs are

obtained from a single period simulation2s of that model and are compared

to the simuhttion results of the single equation model for the same period.

As can be seen from this table, the multi-equation model provides a margimdly

better tracking performance than does the single equation model. The dif-

ference is not very substantial and does not suggest that the separability

assumption involvcd in treating imports as an aggregate input into the pro-

duction sector is necessarily invalid. However, the multi-equation model

clearly allows for the possibility of a richer understanding of the factors

driving the development of total imports over time and this additional

information is not bought at the cost of overall explanatory power.

In Table 9.5 the short-run marginal propensity to import out of the different

components of final demand from tbe two models are compared. These pro-

23. The historical value for the lagged dependent variable is used in the energy demand equation.
The histofieal values of all fight hand side variables are also used.
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Table 9.4: Comparison of Simulatlon Results of Multi-equation and Single
Equation Models

Model Single Equation Multi-equation

Root wtean sq~x~d’e erTor
Root mean squ~r¢ percentage error

24.12 23.23
2.00 ] .62

pensities are calctdated holding the capacity utilisation index constant. Thc
implication of this assumption is that these propensities are only appropriate
to the extent that increased demand for domestically produccd goods is met

by an identical increase in domestic supply. Generally, the propensities to con-
sume, derived from the two different models of tottd imports, are reasonably
close. This is not very surprisinggivcn the dominance of manu facturcd imports
in total imports and the similar specification used for the equation for manu-
factured imports and the single equation model of total imports. Among the
exceptions to the pattcrn of similarity are the propensities to import out of
consumption of food, fuel and power, and petrol. In the casc of food this
resuh arises from the greater detail of the analysis of imports of agrieuhural
goods (SITC 0 and 1) embodied in the multi-equation model. In the case of
consumption of petrol and fuel and power it is due to a mismatch between the
specification of thc energy demand eqnation and the specification of the
equations for the other categories of imports. Ideally, that part of domestic
eocrgy usage consumed directly by the personal sector should be separated out
and modelled as a component of consumption, just as tourism imports are

modelled. The rest of domestic energy usage could then be modelled using
the vintage capital model described in Chapter 6. However, as it stands,
because the investment variable described in Chapter 6 excludes investment
in consumer durables, even in a complete model of the Irish economy, the
propensity to import out of these two components of consumption would
be underestimated.

in considering these results, it should be stressed that they are only short
run in nature. They assume that capacity ntillsation, factor prices and the
capitzd stock are all fixed. An example of the importance of these assumptions
is the case of industrial exports. As mentioned in Chaptcr 7, according to the
1975 input-output table, an average unit of industrial exports embodied a
unit of gross industrial output. If this relationship is assumed to hold at the
margin, holding the capital stock, potentiM outpt, t and factor prices constant,
a unit increase in industrial exports in 1975 would have had the following
effects on total imports depending on the model used:

single equation model 0.96; multi-equation model 0.93
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(This exercise involves endogenising the capacity utilisation variable in the

manner described.)

This highlights the fact that industri’,d exports are essentially supply driven

in the Irish economy and have generally been treated as such in macro-

economic models (see Bradley et al., 1981 and Bradlcy et al., 1985). If

supply does not rise to match an increase in demand the net effect of a change

in industrial exports on the b,’dance of payments will be totally offset by

imports. While this resttlt hinges on the crude assumption of a onc to one

relationship between industrial exports and industrial output this assumption

is by no means implausible. A fuller examination of this issue wotdd neces-

sitate the simtdation of these import models within the context of a full

macro model of the Irish economy. The obverse of this analysis of industrial

exports is the effect of an increase in potential or capacity output of manu-

facturing industry in 1975 on total imports. Ceteris paribus, using the mtdti-

equation model, this would have reduced total imports by 0.44 units. The

question of what factors drive potential output and thus imports in the

Table 9.5: Short-Run Marginal Propenslty to Import out of Components of Final Demand
(capacity u tilisation held constant)

Component Single Equation Model Multi-equation Model

Consumption -- Food 0.33 0.46
-- Alcohol 0.11 0.10

-- Tobacco 0.15 0.11

-- Clothing 0.53 0.49

-- Fuel and power 0.40 0.10

-- Petrol 0.36 0.06
-- Transport equipment 0.41 0.38
-- Durables 0.51 0.47

-- Other goods 0.58 0.53

- Other services 0.09 0.15

Public Consumption 0.10 0.07

Investment -- Residential building 0.24 0.18

- Other building 0.24 0.17
-- Non-buildlng 0.64 0.55

Stock Changes-- Agricultural 0.23 0.07

- Non-agricultural 0.66 0.44

-- Intervention 0.16 0.08

Exports -- Agricultural 0.17 0,09

-- Industrial 0.50 0.53

-- Services 0.29 0.38
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longer term, is obviously also a case for treatment in the context of a ftdly
articulated macromodel.

The last aspect of domestic supply influences on totzd imports to be
considered is the effect of changes ill net agricultural output. According to
the multi-equation model, in 1962 the effcct of a unit increase in the volnme

of net agricultural output on the volume of total imports would have been
-0.5. By 1982 this had fallen to -0.2. This fall to a low levcl in 1982 is quite
plausible given the change in orientation of Irish agrictdture over the period,
in particular since EEC cntr3,. Today the bulk of increased agricultural out-
put is destined for markets outside Ireland.

The elasticities of total imports with rcspect to the price of imports, wage
rates and energy prices, calculated from both models, are shown in Table
9.6. (In the case of the own price elasticity for the multi-equation model thc
prices of all six categories of imports werc simtdtaneously raised by 1 per

ccnt.)

Table 9.6: Elasticity of Total Imports with Respect to Factor Prices in 1975

Price
Model:

Single Equation Multl-equatlon

Price of imports

Wage rates

Price of energy imports, short run
Price of energ3, imports, long run

-0.30 -0.29
+0.21 +0.13
+0.06 +0.01

n.a. -0.03

In examining these elasticities it should be rcmembered that they are
drawn from an essentially short-run model of the demand for imports. Just
as the propensities to import, discussed above, are conditional on a given level
of output, a given capital stock and fixed factor prices, these elasticities are
based on thc samc short-run model. With the exception of the equation for
the demand for energy imports, they do not attempt to model the wider
interactions relevant to an assessment of the impact of factor price changes
on imports in the longer term.

In the case of tile own price of imports there is little diffcrcncc bctwcen
the restdts from tile two models. The elasticity is quite small though plausible

in magnitude. It would be surprising if the economy could change its demand
for imports rapidly as a result of major changes in the terms of trade. The
elasticity, with respect to wage ratcs in the multi-equation model is only just
over half the value of the elasticity, calculated from the single eqtmtion model.
It is extremely low indicating that the instantaneous adjustment to a loss of
competitiveness is sm~dl. However, in the cquations in the mtdti-equation
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model in which wage rates appear they, are significant so that the small size

of the elasticity, does not mean that it is not significant. To estimate the
long-run elasticity, would require information on the responsiveness of
potential output and the capital stock to wage rates, something which is
outside the scope of this paper.

The short-run elasticity, of total imports with respect to energy prices is

positive. This is due to the fact that demand for energy, imports is slow to
respond to changes in prices. As a result, wlfile the own price elasticity, of
energy [)rices is, as theory would indicate, negative, it is dominated by the
(insignificant) llOsitive elasticity of manufactured imports. However, in the
longer term the own price elasticity, of energy imports with respect to its
own price is much more strongly, negative resulting in a small negative elas-
ticity for total imports, as shown in Table 9.6.

9.4 Comparison of Results with Results of Other Studies
In this section the results, presented above, are compared to the results

obtained by some of the previous studies of the Irish economy. In making
such a comparison allowance must be made for differences in the dates with
respect to which the elasticities are calculated, differences in data sample,
differences in coverage, and differences in specification. The results for the
other studies concerning the elasticity with respect to domestic activity,
discussed in this section, must be considered short term in the same sense as
the results set out in this paper; they assume an unchanged economic structure,
in particular cxogenous prices and an exogenous determination of capacity
utilisation. The comparison of the results concentrates on those studies which
presented information on their implications for total imports.24 Because of
the use of different classification systems for the disaggregation of imports,
comparison of results at the more disaggregated levcl is difficnlt. Finally,
the comparison of resuhs in this section concentrates on the effects of changes
in the activity variable and the o~qa price term which, though differently
defined, appear in all the studies examined.

A comparison of the elasticities of total imports with respect to the
relevant activity variable in the different studies is set out in Table 9.5.25 The

results for the elasticity with respect to the activity variable differ con-
siderably depending on thc time period used in estimation and the precise
specification chosen. The e,’u’lier studies which, perforce, used earlier data
samples, had very much highcr elasticities. The use of a weighted final demand
variable served to reduce tile estimated elasticity. However, the biggest dif-

24. Two recent studies, Lynch (1984) and O’Reilly (1985) presented no data on elasticities.

25. While the elasticities derived using different activity ~’ariables are not directly comparable one
would expect that these differences should not greatly alter the results.
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fercncc seems to lic between those studies which included a capacity utilisation

variable and those which did not. In the cases where it is not included there

is a degree of consistency between the results. Boylan et al. (1979), McAlccse

(1970) and Leser (1967) all suggest that the elasticity with respect to the

activity variable is high. (In the case of this study, when Equation 9.1 was

re-estimated without the capacity utillsation term this elasticity was substan-

tially blgher than wben it was included.)

In the ease of the studies which incorporated a capacity utilisation variable,

the elasticities are less than 1. This is due to the fact that, given the specifica-

tion, a substantial part of the effcct of an increase in demand for imports comes

through a rise in capacity utilisatlon. Thus, these restdts must be supplemented

with estimates of the effects on imports through changes in capacity utilisation

consequent on an increase in output, i.e., �5 MT ~5 CAPQ

6CAPQ 6FDW~"
The importancc of this channel whereby domestic economic activity

affects imports has generally not been adverted to by those studies for Ireland

or elsewhere which used capacity utilisatlon as an cxplanatory variable. The

fact that it is endogenous has not been taken into account in estimation or in

quoting elasticities for imports with respect to the activity variable. Thus,

the rcsults shown in Table 9.7 for such studies must be taken as only a partial

Table 9.7: Elasticity of Total Imports with Respect to Activity Variable

Study Activity Variable(s) Year Elasticity

This study Weighted final demand 1970 0.87
Multi-equation model 1975 0.85

1979 0.90
1982 0.86

This study 1970 1,01
Single equation model 1975 1.00

1979 1.04
1982 1.05

FitzGerald 1979a* Weighted final demand 1959 0.83 to 0,98*
1976 0.85 to 1.01

Boylan et al., 1979 GNP 1.56 to 1.79"*

Kelleher & Sloane 1976 Weighted final demand 1.26

McAleese 1970 Output of TGl 2.10 to 2.15"*
Real disposable income 1.87 to 2.09

Leser 1967 GNP 1953-1963 1.61

* Range depending on low and high levels of capacity utilisation.
**Range depending on whether or not a lagged dependent variable is included.
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view of the impact of changes in the propensity to consume and in the

(implied) elasticity of imports with respect to the level of economic activity.

The resuhs showu in Table 9.8 for the own price elasticity of imports

show a less consistent pattern than do those in Table 9.7. The resuhs from

the earlier studies, and those using earlier data samples, tended to produce

higher estimates of the own price elasticity than did the later studies based

on data samples including the more recent period. With the exception of

FitzGerald (1979a) and the production model of Gem5, and McDonnell

(1980) the estimated own price elasticity was generally estimated at greater

than -0.5. In a number of studies the own price term, and hence the price

elasticity, was not significant (e.g., Lynch, 1984).

Table 9.8: Elasticities of Total Imports with Respect to Own Price

Study Year Equations Elasticity

This study 1975 Multl-equation -0.29
1979 -0.23
1982 -0.22

This study 1975 Single equation -0.30
t979 -0.27

1982 -0.27

Geary and McDonnell 1980" 1954 Cost model -0,48 to -0.62
1960 -0.52 to -0.67
1966 -0.55 to -0.71
1972 -0.60 to -0.77

Gear,/and McDonncll 1980" 1954 Production model -0.78 to -0.82

1960 -0.66 to -0.68
1966 -0.49 to -0.47
1972 -0.33 to -0.32

FitzGerald 1979a 1976 -0.19

Boyian et al., 1979 -0.56 to -0.68

Kellchcr & Sloanc 1976 -0.59

McAleese 1970 Real disposable income -0.89 to -1.53

Output of TGl -0.91 to -1.25,

Leser 1967 -1.38

*Elasticity of imports of materials for further production outside agriculture.

In the case of Kelleher and Sloane (1976) they had considerable difficuhy

finding a significant price term. The results from both the single equation

and muhi-equation models described in this paper show a much lower own
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price elasticity than most other previous studies, with the exception of
FitzGerald (1979a). The similarity between the results in FitzGerald (1979a)
and this study is not too surprising, given the rather similar approach adopted
in the two studies. This elasticity must, as indicated earlier, be rccogniscd as
a short-term elasticity conditional on a fixed capital stock. If the capital
stock is assumed variable, as in Gear3, and McDonnell, the substitution pos-
sibilities are gn’eatly increased and the longcr-run elasticity can potentially
be much higher. This hellas explain the higher elasticities obtained by Geary
and McDonnell (1980) though not the higher elasticities obtained in other
studies.

No comparable results are available from other studies for the effects of
chm~ges in wage rates, the capital stock, or energy prices on total imports.
The Geary and McDonnell data on elasticities of substitution suggest that

capitM and imports are complements. The conclusion of this study is similar,
though this result is not firmly based, given the insignificance of the estimated

coefficient on the capital stock in Equation 9.1 and the equation for manu-
factured imports in Chapter 7. Both Gear3, and McDonnell and this study
suggest that labour and imports are substitutes. However, the results in this
papei" arc conditional on a given capit,’d stock and could,.tbcorctically, be
altered when capital is allowed to vary in the longer term.

9.5 Conclusions
The above analysis indicates that the multi-equation model performed

marginally better witbin sample thau did the single equation model. With
the exception of energy imports the multi-equation model is, like the single
equation model, a short-term model. The results are conditional on the
existing levels of the capital stock, output and prices. However, in spite of
these similarities, the multi-equation model provides a ricbcr explanation of
the factors affecting the determination of imports.

The detailed conclusions concerning the determinants of Irish imports are
set out in the final chapter of this paper.



Chapter 10

CONCLUSION

10.1 Introduction
Section 10.2 of this chapter summarises the results of the paper. It describes

the reasons for adopting the precise model specification used in analysing
each category of imports. The lessons learned from this analysis concerning
the determinants of Irish imports are teased out. The final section of the
chapter examines the policy implications of these results.

10.2 Conclusions -- the Determinants of Irish Imports
The results at both an aggregated and a disaggregated level indicate that

input-output separability must be rejected in modelling the demand for
imports in Ireland: the composition of output or final demand has had a

major influence on the behaviour of imports over the past twenty-five years.
The pattern of development of the economy over the period, with the major
growth in the importance of indnstrial output and exports, has resulted in a
substantial increase in import penetration. This growth involved a major
increase in the capital stock, much of which consisted of imported machinery
and equipment. The new industry depended heavily on the use of imported
raw materials. The fact that increasing wealth has led consumers to seek st
wider choice of products and to devote an increasing share of their incomes
to goods which are not produced in Ireland has also resulted in increased
import penetration. All of these factors would have resulted in a substantial
increase in import penetration even if there had been no change in the com-
petitive position of the Irish economy over the period. The results in Chapter 9
suggested that almost a qnarter of the rise in import penetration between
1960 and 1982 was attributable to this change in the composition of demand.
The results in Chapter 7 suggested that approximately half of the rise in
manufactured imports stemmed from this factor.

As indicated in Chapter 9, the question of whether imports as a group are
separable from all other inputs is not decisively answered: the disaggregation
of imports into six different categories, which were each determined by
separate equations, did not produce markedly better results than the aggregate
approach. However, the disaggregate model permits a much richer under-
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standhlg of the factors driving imports in the past and the possibility of an
improved understanding of how changes in the economy will affect the
volume of imports in the future.

The results of this study indicate that the volume of imports is affected

by changes in the price of imports relative to the price of other inputs,
especially that of labour. This result rejects the hypothesis, maintained by
some input-output models, that imported inputs are strongly separable from
all other inpnts (that the propensity to import is not affected by relative
prices). While the plausibility of value added separability was not formally
tested, the resuhs suggest that it is not justified in the context of the Irish
economy: changes in the capital labour ratio or in the relative prices of labour
and other non-imported inputs can affect the volume of imports.

With the exception of the equation for energy imports, the model used to
estimate the demand for the different categories of imports is esscntially a
short-run model. It cannot answer questions concerning the long-run impact
of changes in relative factor prices. To do so, the results described in the
paper need to be set within the context of a more complete macroceonomic
model of the Irish economy. In saying this it does not mean that it needs to
be incoq~orated into a fully specified framework, such as that described by
Bradley et aL, (1985) although that would be very desirable. It is sufficient
that one have an understanding, in qualitative terms, of how the economy as
a whole behaves.

The resuhs indicate that whilc agents in the economy choose their level of
imports, condition,a/ on the level of tbe existing capital stock, the level of
imports is also affected by the cxtent to which the existing capital stock or
output is different from the long-run optimal level of output. In estimation
this shows up as a highly significant cyclical effect on thc propensity to
import. The results also indicate that, with the exception of energy imports,
imports generally adjust very rapidly to what may be termed their temporary
equilibrium level (conditional on the given capital stock).

While the short-term effects on imports of changes in competitiveness, in
particular wage cost competitiveness, are relatively small (thc elasticity with
respect to wage rates is between 0.13 and 0.21), the cumulative effects are
quite large. This study suggests that the deterioration in labour cost com-
petitiveness had a major effect on the propensity to import throughout the
period. This is especially the case for the 1960s, when the rapid risc in the
propensity to import was primarily due to a relative rise in labour costs. In

tbc case of manufactured imports the restllts of this study suggest that this
loss of competitiveness probably accounted for nearly half of the observed
rise in the propensity to import out of final demand over the twenty-three
ycztrs 1960-82. Any long-run effects on the productive capacity of the dis-



130                        THE DETERMINANTS OF IRISH IMPORTS

improvement in competitiveness must be added to these short-run effects
to arrive at the final effect on the economy. The evidence from Bradley and
FitzGerald (1987) suggests that this cumulative long-run effect on the pro-
ductive capacity can be quite large.

One obvious additional factor affccting the rise in the propensity to import
over the sampe period was the freeing of trade. From the beginning of the
period there was a progressive dismantling of barriers to trade with the out-
side world. The Anglo-Irish Free Trade Agreement (AIFTA) of 1965 provided
for the progressive reduction of tariffs on imports of certain commodities
from the UK from 1966 onwards. The entry of Ireland into the EEC in 1973
resulted in a further substantial reduction in tariff barriers between 1973 and
1977. McAleese and Martin (1973) suggested that the AIFTA added at least
1 per cent to the volume of imports by 1970. In this paper it did not prove
possible to estimate a significant effect on imports from this source. For
EEC entry this study suggests a substantial effect on the volume of food
imports. It is estimated that, by the end of the period, food imports were a
minimum of a quarter higher than they would have been under the trading
regime in force prior to 1973. In the case of manufactured imports no
significant impact from EEC entry was found. This is not to say that there
was none, but rather that it was not sufficiently large to be detected, given
the problems of modelling its impact. Taken together these results suggest
that, with the exception of food imports, the AIFTA and EEC entry did not
on their own have a major impact on the propensity to import.

This paper, in reinterprctlng the significance of the capacity utilisation
variable, makes clear the importance of domestic supply factors in determin-

ing the level of imports. If domestic supply is increased by some policy
measure, holding demand constant, capacity utilisation falls resulting in a fall
in imports. The policy implications of this result are dealt with in the next
section.

The results of this paper suggest that the propensity to import ol.tt of
industrial exports is quite high.

Conclusions concerning individual components of imports are as follows:

Imports of Food (SITC 0 ÷ 1): Food imports rose considerably due to
EEC entry. This does not necessarily mean that the economy suffered as a
result of this increase: account must be taken of the wider choice made
awdlable to consumers through the reduction of import controls and also of
the effects of farmers switching production to areas where profitability was
enhanced through EEC entry. Whatever its effects on national welfare, the
effects of EEC entry on the propensity to import were completed by the
early 1980s and the propensity to import food should stabilise in the Iatter
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half of the decade. Changes in the composition of fhaal demand tended to
reduce the propensity to import food but this effect was more than offset
by thc changes consequent on EEC entry. The resuh of an increase in domcstic
agricuhnral output on food imports is, as expected, negative. However, this
effect, which was quite large in 1960, had fallcn to a low level by 1982 as
the Irish agrieuhural sector shifted most of its capacity to producing for
export rather than the home market.

Imports of Raw Materials (SITC 2 + 4): The resuhs for this category of
imports were unsatisfactory. They indicated that the propensity to import
fell over time due to changes in industrial structure. However, this result was
not firmly based and changes in industrial structure in the future could
reverse this trend. However, this category of imports accounted for only 3.5
per cent of total imports in 1982.

Imports of Energy (SITC 3): The volumc of energy imports is affected
by changcs in relativc prices. In 1982 thc long-run own price elasticity was
estimated to be around -0.6. The economy takes a long time to adjust to
ch,’ulges in rcal energy prices. The failure to take account of this slow speed
of adjustment may have accounted for the failure to detect significant price
elasticities in many earlier studies.

Imports of Manufactured Goods (SITC 5-9): Just over half the rise in the
propensity to import manufactured goods out of final demand over the
twenty-three years 1960-1982 was due to changes in the composition of
fin-,d demand. A deterioration in labour cost compctitiveness, especially in
ff, e 1960s, was the other major factor in the rise in the propensity over time.
The propensity to import manufactured imports out of industrial exports
was very high at around a half. The own price elasticity of manufactured
imports was estimated to be -0.24 in 1982. The elasticity with respect to
wage rates was +0.18 at the same date. The resuhs indicated that changes in
domestic supply could have a substantial negative effect on the propensity
to import.

Imports of Services: The resuhs for the imports of services were not very

satisfactory. In the case of tourism (expenditure by Irish tourists abroad) the
estimates suggested an income elasticity greater than 1 together with some
sensitivity to the domcstic price of entertainment. However, because of data
problems no great faith can be put in these particular resuhs.
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10.3 Conclusions -- Policy Implications

(i) The first major policy question which arises from these results is what
is likely to happen to the propensity, to import in the future? Henceforth the
ch,’mge in the composition of final demand, which was so important in the
rise in the propensity up to 1982, is likely to prove much less important.
Industrial exports are unlikely to raise their share of final demand greatly. If
they, were to do so, it would imply a move to a suq)lus on the balance of
payments vchich would, in any event, eliminate fears concerning the size of
our import propensity. In the case of non-building investment, some rise in
share might be possible. However, providing such investment is undertaken
on sound financial criteria, its longer-term impact will be to increase supply
and reduce imports. In the case of consumption, the tendency to reduce the
share of expenditure on food and, therefore, the propensity to import food,
is likely to continue. While a detailed medium-term forecast of future
developments in the pattern of final demand would be necessary to produce
firm forecasts of the movement of the propensity to import, the above
discussion indicates that there will be little or no stimulus to the propensity,
to import from changes in the composition of final demand in the medium
term.

Clearly, changes in the competitiveness of Irish industry could affect the
propensity to import. They played a significant role in raising the propensity
to import in the 1960s though their effects in the 1970s were somewhat
smaller. In the absence of a compositional effect the development of com-
petitiveness in the late 1980s will be the major potential source of any
increase in the propensity to import, or conversely, of its reduction.

(ii) The second major policy implication to be dravm from this study is
that a stimulus to output from fiscal policy will result in a substantial rise
in the propensity to import above its pre-existing level. The multiplier effects
of such stimuli will, as a result, be small as is evidenced by a number of other
studies of the Irish economy (Bradley et al., 1981; FitzGerald and Keegan,
1982; Bradley et al., 1985). On the other hand, policies which result directly
in an increase in the potential output of the Irish economy will have a much
bigger effect, due to their lower impact on the volume of imports. Even as a
short-term demand management measure, demand stimuli to the Irish
economy, will have little effect on output and, by implication, employment
serving only to raise capacity utilisation and, as a result, the volume of
imports. For example, if capacity utilisation in 1982 had been raised to its
1979 level by a fiscal stimulus, imports would have been almost 10 per cent
above their actual level.
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(iii) The third major policy question which arises from this study is the
question of what are the benefits to the Irish economy from the growth in
industrial exports? The estimated propensity to import out of a unit change
in industrial exports is very high. When taken together with the large repatri-
ation of profits by foreign o~med companies, this implies that the benefits
to the Irish economy from such exports are not very great. As a result, the
contribution to domestic v,-due added from a unit of industrial exports is
relatively small and it is a major cause for concern whether we are paying too
much in terms of state subsidies and tax write offs for these exports.

(iv) The fourth major policy question which arises from this study con-
cerns energy imports. The rcsuhs indicate that in forecasting future energy
demand it is important to take account of changes in relative prices. Large
and costly mistakes will be made if this is not done in the future. The
economy takes a long time to adjust to relative price changes and is still
adjusting to changes in prices in the 1970s. As a resuh, current trends in
energy demand are not necessarily a good indicator of trends in the medium
to long term.

In conclusion, thc rcsuhs of this study suggest that the propensity to
import, through its effects on the balance of payments, will not pose as big
a constraint on the irish cconomy in the medium term as it did in the past
twenty-five years. Provided the ill-fated policies of demand stimulation,
popular over thc 1970s and early 1980s are avoided, we can look forward to
more balanced growth in the future. The problem of raising the Irish growth
rate can only be tackled by policies which raise the output potenti~ of the
Irish economy. This may seem platitudinous but, in the light of past history,
clearly needs repetition.
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Appendix 1

ANAL YSIS OF INPUT-OUTPUT DATA

AI.1 Introduction
Section AI.2 describes how the data from the 197fi input-output table

are combined with time series data to examine trends in the different cate-
gories of imports over time. Section A1.3 describes the methodology, used to
amdyse the tables and the source of these data is discussed in Section A1.4.

A1.2 h*put-Output Analysis
The basic input-output table used is that described by Murphy (1984).

The table, together with other related data, arc stored on the CCS computer
in the Department of Finance databank. Some preliminary transformations
were carried out to eliminate duplication and to deal with the problem of
negative stock changes. These transformations are described here. The deri-
vation of the direct, indirect and tot,’d import contents of a unit of each
component of final demand is also set out in this section. For these import
contents to be used as propensities to import would require a range of very
unrealistic assumptions to be valid (O’Connor and i-lenry, 1975):

(i) . . . each sector defined in the I/O table must produce a single
output with a single input structure. There must be no possi-
bility of substituting one input for anotbcr input in the pro-
duction of a unit of output, i.e., the elasticity of substitution
between any combination of inputs is zero. Thc volume of
inputs does not vary with the level of output (constant
returns to scale). There is no complementarity, between the

outputs of the different sectors. Together these imply that
the technology of each sector can be represented by a Leontief

or fixed coefficients production function.

(ii) The composition of each component of final demand which
is treated as a separate variable (e.g., industrial exports) must
be invariant with respect to the level of that variable.

For these coefficients to be equal to the propensity to import over a number
of years would require that the fixed coefficients production function and
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the composition of each component of final demand remain invarlant over
time. While the unrealistic nature of these assumptions must be recognised,
these data still have considerable value both in presenting a picture of the
structure of the economy at a point in time and in providing a basis for
further analysis of that structure. By disaggrcgating final demand into even
sm’,dler categories it is possible to reduce the problems arising from (ii) above.
At the maximum level of disaggregation, where the output of each sector of
final demand is separately identified, problems undcr (ii) can be eliminated.
In this paper the approach adopted has been to disaggregate final demand
into 20 different components and to weight each component by the propor-
tion of the total accounted for, directly and indirectly, by the relevant
category of imports. While this level of disaggregation of final demand will
not totally eliminate the problems due to the unrealistic nature of assump-
tion (ii), it should substantially reduce them. As a result, if assumption (i)
were valid, the weighted final demand variable would bc equal to, or at least
close to, the actual volume of imports in each year. However, assumption (i)
is clearly totally unrealistic and the observed differences between the weighted
final demand variable and actual imports in each year will provide a crude
measure of the extent to which assumption (i) is invalid.

On this basis, the change in the ratio of each component of imports to
total final demand can be disaggrcgatcd into the effects of a shift in the com-
position of final demand and a change due to all other factors (the invalidity

of assumption (i)). The ratio of each component of imports to the weighted
final demand variablc should be largely, purged of the compositional effect
and, when suitably, scaled, the difference between this ratio and the ratio of
imports to unweighted final demand measures the change in the propensity
to import due to compositional effects. The change in the ratio of imports
to weighted final demand over time then measures the effects of all other
variables, such as technical progress and substitution of factors in the pro-
duction of each sector’s output due to changes in the prices of those factors.

Viewed in another way these weighted final demand variables are an attempt
to relax the assumption of strict input-output separability maintained by
many other studies. They are used as an alternative activity variable in the
different models of import demand estimated in Chaptcrs 4 to 9. This variable
allows the propensity to import out of each component of final demand to

differ from the average propensity to import out of total final demand. The
weighted final demand variable W is defined in AI.I:

W = E,~Fi (AI.1)

where Fj are the components of final demand and wj are the weights derived
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from the I-O table and the demand equation for imports i is given by Equation
A2.2:

Mi = W.F (Pk;’Vk = 1,n)               (Al.2)

The propensity to import out of components Fi and F1 of final demand are:

8 Mi 8 Mi _
- w..F ~ - v,,l.F (A1.3)

8 Fj $

The ratio of the two marginal propensities to import is fixed at w./w., the
¯ J I

ratio of the t~o,, I-O coefficients. Thus, while somewhat less restnctwe than
the traditional approach of imposing input-output separability it still is quite
restrictive. It is a matter for testing in the context of the different models
whether it provides a more satisfactory representation of the data or whether
further relaxat;ons are necessary.

A1.3 Methodology
A detailed description of the methodolog3, is given in O’Connor and

Henry (1975) and Green (1976). The notation used is based on Green (1976).

(a)

U

I

notation:

e,g, ’~i The circumflex over the name of a vector means that the vector
W has been converted into a diagonal matrix with the elements
of W on the diagonal and zeros elsewhere,

W’ The prime means that the vector or matrix W has been trans-
posed.
is a unit vector of relevant size, Thus XU is a column vector the
elements of which arc the row totals of X,
is the identity matrix of relevant rank,

(b) variables
A precise description of the source of the variables is given in Section A1.4.

A      is a square matrix. The colums show the proportions of total inputs
of each sector derived from every other sector.

F      is a matrix of primary inputs entering directly into each componcnt
of final demand.

P      is a matrix of the primary inputs into each sector of the economy.
Rows one to six correspond to the six categories of imports model-
led in the paper. (All imports are treated as primary inputs.)

T      is a vector of the total value of each of the components of final
demand.
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W
X

Y

THE DETERMINANTS OF IRISH IMPORTS

is a vector of gross outputs of each sector.
is a square matrix of the values of flows of intermediate consump-
tion between each of the productive sectors.
is a matrix of the values of final uses of each sector’s output. The
columns represent each of the categories of final demand, the
rows correspond to each of the productive sectors of the economy.

(c) definitions

X(fV)-1 = A (A1.4)

W = XU + YU (A1.5)

T = UY + UF (A1.6)

W= (UX + UP)’ (A1.7)

W = WU (AI.8)

From Al.4 X = A~q (A1.9)

Taking A1.5 and substituting using AI.8 and A1.9

fVU = A~/U + VU (A1.I0)

Then:

(I- A)XbU = YU (AI.ll)

(VU = (I-A)-1YU (A].12)

where

(I- A)-1Y is a matrix which shows the gross output content

(I-A)-l V(’i’)- 1

^

P(W)-I (I- A)-l Y(T)- 1

of a unit of each categor3, of final demand. The
rows represent the different categories of output,
the columns, the different categories of demand.
is the same as the previous matrix except that the
gross output contents are expressed in coefficient
form - showing the contents of a unit of each
category of final demand.
is the matrix showing the primary input content
of a unit of each category of output.
is the matrix showing the direct primary input
content of each component of finn demand in
coefficient form.
is the matrix showing the indirect primary input
content of a unit of each component of final
demand (in coefficient form).



t (I- A)- Y +
F) (T)
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is the matrix showing the total primary input
content of a unit of each component of final
demand.

In the case of the last three matrices, the direct, indirect and total import
contents respectively of a unit of each component of final demand are shown
in the first seven rows. These rows correspond to imports SITC 0 + t, S1TC
2 + 4, SITC 3, S1TC 5-9, merchandise, services, toud imports.

A1.4 Source of lnput-Output Data
All the data used are derived from the I-O tables for 1975 produced by

the CSO. The original transformations carried out are described in Murphy
(1984) and the basic CSO I-O tables together with the tables transformed by
Murphy are stored in the Department of Finance databank on the Depart-
ment of the Public Service CCS computer. They are archived in that databank
under the name "IO". The data were further transformed, as described below,
before carrying out the analysis set out in the previous sections. The full set
of data are available from the author. While the 1975 I-O table is now twelve
years old it is the latest available from the CSO. Although some tables have
been produced by Henry (1986) for later years these involve a substantial
amount of estimation and they are not available in the required format or
with the required level of detail.

Variable used in Variable derived
Derivation

this study from archive 10

Y FD-ADj 28

F FD-PIADj 28

X A-ADJ

P PA-D

formed by taking the columns of
FD-ADJ28 in the following order:
1 to 9, 21, 22, 14, 18, 19, 20+23, 24,
15, 12, 13, 11. Column 21 contains the
sum across these rows.

formed in the same way as Y.

No change.

formed by taking the rows of PA-D
in the following order:
1 to 4, sum of 1 to 4, 5, sum ofl to
5, 6, 7, sum of 6 and 7, 8 to 12, sum
of 8 to 12, sum of 1, to 12.

Set out below is a summary of the sectors of the resulting X matrix:
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1 SO1
2 SOS Coal+ Briquettes 22 $45

3 S05 Coke prods. 23 $47

4 S09 Petroleum prods. 24 $49

5 Sll Elec, Gas, Water 25 $51

6 S13 MetMs + Ores 26 $53

7 S15 O/Mineral prods. 27 $55

8 $17 Chem. prods. 28 $57

9 $19 Metal prods. 29 $59

10 $21 Agr.+Ind. mach. 30 S61

11 $23 OfficeMach.+lnstrument 31 $63
engineering 32 $65

12 $25 Elec. goods 33 $67

13 $27 Motor vehicles 34 $69

14 $29 O]Transport equip. 35 $71

15 S3I Meat processing, etc. 36 $73

16 $33 Milk + Dairy prods. 37 $79

17 $35 O/Foodprods. 38 $81

18 $37 Beverages 39 $89

19 $39 Tobacco 40 $93

20 $41 Textiles + Clothing

THE DETERMINANTS OF IRISH IMPORTS

Agric., For., Fish. 21 $43 Leather + Footwear
Timber + Furniture
Paper + Printing
Rubber + Plastics
O/Manufacturing
Building + Const.
Recovery + Repair
Wholesale + Retail

Lodging + Catering
Inland transport
Sea + Air transport
Auxi[. transport
Communications
Credit + Insurance
Business sen, ices
Rent of immov, goods

O/Mkt. services
General government
Non-Mkt. health

Educ. + O/Non-Mkt. serv.

Set out below is the order of the columns in the resulting Y matrix:

l" Food                                12 Public authorities’ consumption
2 Drink
3 Tobacco
4 Clothing + Footwear
5 Fuel
6 Petrol
7 Durables

8 Transport equipment
9 Exp. abrd.

10 Consumption, other goods
11 Consumption, other services

13 Investment, building
14 Investment, other

15 Change in stocks -- agriculture
16 Change in stocks -- other
17 Change in stocks - intervention
18 Ag. exports
19 had. exports
20 Ser. exports
21 To t ",d

Set out below is the order of the rows of the resulting P matrix:

I Merch. imp 0[1 5 Merch. imp total
2 Merch. imp 2-4 6 Ser. imp.
3 Merch. imp 3 7 Total imports
4 Merch. imp 5-9 8 Indirect t,’cx



9 Subsidy

10 had. t~x-subs.
1 1 Wages
12 Ag. profits
13 Ag. deprec.
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14 O/Profits
15 O/Deprec.
16 Net output
17 Tot’,d primary,
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Appendix 2

DERI VA TION OF ELASTICITIES FROM GENERAL1SED LEONT1EF

COS T FUNCTIONS

The elasticities arc derived for the "basic" model, Equation 2.16 in
Chapter 2.

Mi = W[Zbij (Pj/Pi)½ + k~Cik (xk/Pi)½ + bitT + bidD + bic CAPQ] 12 (A2.1)
J

Differentiating Equation A2.1 with respect to thc own price Pi:

8 Mi
8Pi = W[jZbij(Pj/Pi)½ + ~kCik (Xk/Pi)½]/(4Pi)

(A2.2}

The own price elasticity, eli is:

6 M. P.

ell -~Pl- ’ " l~tl[~l m "~’~1 [ ~ bij (PJ/Pi )½1*j + Zk Cik (Xk/Pi)½ ]/(4Mi)( (A2.3)

The price elasticity, with respect to the price of another variable factor Pj,

eij, is:

8 M. P.
e j..- 8Pj’     " MIJ 

= Wblj(PJ/Pl)½/(4"Mi) (A9.4)

The elasticity with respect to a change in one of the fixed factors Xk, elk, is:

8 M. xk
-- = "lVCik (Xk/Pi)½"](4.1Mi) (A2.5)

elk ~ Mi

The variance and standard error for each elasticity can be derived from the

variance of each of the estimated parameters bij and Cik where the elasticity
e is a function of these parameters:

e = F(bij, Cik ; rid,k)
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using the formula

var(e) = (~ F/6x) V(fi F/6x)’ (A2.6)

where V is the matrix of the variance of the parameters.

This requires information on the differential of each elasticity with respect

to each parameter. These are shown below. The variance matrix V is obtained
from the estimation of Equation A2.1.

6eli = 0
6 b.~-’7 (A2.7)

11

6e..

6 b~. - W(PJ/Pi )½1(4 Mi) (AZ.8)
ij

~j

~e**

" = W(Xk/Pi)½/(4"Mi) (A2.9)
Ci k

~e.,

~J- = o (A2.]0)~b..
11

= W(pj/Pi)½/(4.Mi) (A2.11)
bij

~e.,

~=0
~$bil
1 =#i=#j

(A2.12)

fieij = 0 (A2.13)
~Cik

~eik = W(Xk/Pi)½/(4.Mi) (A2.14)
GCik

�$eik - 0 (A2.15)
bij

(A2.16)
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From Equations A2.10 to A2.12 it is clear that the standard error of the
elasticity with respect to the price of a variable input P. (not the own price),

is solely dependent on the standard error of the cocffioent bi.. As a result,
the standard t test on that coefficient tests the significance otJthc elasticity,

Cij. A similar situation holds with respect to the elasticity with respect to
the fixed inputs. However, the standard error of the own price elasticity is a

function of the standard errors of the coefficients blj (i:�:j) and Cik.

Appendix 3

DERI VA TION OF ELASTICITIES FOR THE AIDS MODEL

The basic AIDS model is as follows:

wi = ai + jZ cij log pj + bilog(x/p)                (A3.1)

wherewi = the share of the value of consumption of good i in the value
of total consumption,

x = the value of total consumption (which is equal to the cost
function),

pj = the price of good j.

The implicit aggregate price index is of the form:

log p = d + Ea.loei ~ "’ p’~ + ½Zi J~" c..logtj Pi log            pj (A3.2)

For the purpose of estimation the aggn’egate [)rice index defined in Equation
A3.2 is approximated by the price index defined in Equation A3.3:

log p = lg w.lo~ |3. (A3.3)
i     1    u I

This is, in fact, very close to the implicit price deflator for personal con-
sumption. Equation A3.1 can be rewritten using Equation A3.2 as follows:

qi = x/Pl [ai + ~cij log pj + bi log x - bi d

- bik~ak Iogpk - V2bi ]~]~Ckj logPk log pj] (A3.4)
kj

where qi = the volume of consumption of good i.

The elasticity, of demand for good i with respect to its ox~n pricc, eli, is
defined as:
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eii = (6qi/6Pi) (Pi/qi) = pi/qi [-qi/Pi + (cii/Pi)(x/Pi)

- (x/Pi) biai/Pi - (x/Pi) bil~cij log Pj/Pi] (A3.5)

e~ = [ql - w~ 0 + h~) + b~ log (x/p)]/,,,~ (A3.6)

The cross price elasticity, eij, is defined as:

eij= (Sqi/6Pj) (Pj/qi) = Pj/qi (x/Pl) [clj - blaj - bl 5~CkjlOg Pk]/Pj (A3.7)

eij = [cij - biwj + bibj log (x/p)]/Wi

The budget elasticity, ei, is defined as:

ei = (Sqi/ax) (x/ql) = 1 + (x/wi) (bi/x)

ei = 1 + bi/wi

(A3.8)

(A3.9)

(A3.10)

The variance and standard error for each elasticity can be derived from the

variance of each of the estimated parameters z where the elasticity e is a
function of these parameters:

e = F(z) (A3.1 1)

using the formula

var(e) = (5 V/5 z) V (5 V/5 z)’ (A3.12)

where V is the matrix with the variance of the parameters on the diagonal.
This requires information on the differential of each elasticity with respect
to each parameter. These are shown below on the assumption that symmetry
aggregation mad homogeneity are not imposed on the system of demand
equations. The variance matrix V is obtained from the estimation of Equation
A3.1.

As a first step it is useful to differentiate qi with respect to each of the
coefficients.

5qi/Scij = (x/pi) (log pj - bi log Pi log pj)

5qi/fbi = (x/Pl) (log x- log p)

5qi/Sai = (x/Pi) (1 - bi log Pi)

(A3.13)

(A3.14)

(A3.15)

If one ignores the differential of qi with respect to the other parameters
which will have a very small effect on the eventual result one gets the follow-
ing set of equations from Equation A3.5:



¢~Cii/~Cii = -

c~Cii/~Cij = -

6 Cii/~ bi 
= -

6eii#Sai =_

Cij/~Cij = -

6 eij/SCik= -

j:~k

eij/6bi = _

~5 eijfi5 ai 
= -

~ el/5 cii

ei/5 cij

5 ei/5 bi

5ei/6ai
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[(1 + eli) (log Pi - bl (log pi)2) - 1 + bi log Pl] ]wi (A3.16)

[(1 + eli) (log pj - bi (log Pi.log pj)) + bi log pj]/wl (A3.17)

[(1 + eli) lo’g (x/p) + (wi - bi log (x/p))]/wi (A3.18)

[(1 + eli) (1 - bi log Pl) + bi]/"vl (A3.19)

[eij (log pj - bi logpi log pj) + 1 - bi log pi]/wi
(A3.20)

eij [(log Pk - bl log Pi log Pk)] [,,v~ (A3.21)

[eij log (x/p) + aj + XCkj log Pk] ["qi

[eij (1 - bi log Pi) + bi]/vei

= - bi [logpi - bi (iogpi)~]/w3

= - bi [log pj - bi log Pi log pj] [’,vi2

= - log (,,/p)]/wi2

= - [bi (1 - bi logpi)]/wi2

(A .22)

(A3.23)

(A3.24)

(A3.25)

(A3.2fi)

(A3.27)
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