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Abstract: This article assesses the extent to which economic approaches to the geographical pattern of foreign 

trade explain the pattern of Irish merchandise imports and exports. T h e approach adopted is that of a 

"gravity" model of foreign trade flows. This hypothesises that the geographical pattern of a country's trade is 

determined by the economic size of trade partners and their distance apart. T h e "preference similarity" 

approach, which hypothesises that trade in manufactured goods is concentrated among countries with 

similar incomes and tastes, is also examined. T h e article finds evidence in favour of the gravity approach but 

not the preference similarity hypothesis. 

I I N T R O D U C T I O N 

T he geog raph ica l c o n c e n t r a t i o n o f I r e l a n d ' s f o r e i g n t rade o n the 
i ndus t r i a l i s ed coun t r i e s i n genera l , a n d o n the U K i n p a r t i c u l a r , is w e l l 

recognised . I n 1983 I r e l and ' s E E C par tne rs accoun ted f o r 69 pe r cent o f its 
merchand i se expor t s a n d 67 per cent o f merchand i se i m p o r t s . T h i s can be seen 
f r o m T a b l e 1. T h e ' U K shares i n I r i s h expo r t s a n d i m p o r t s i n 1983 were 37 pe r 
cent a n d 45 pe r cent, respectively. A l l deve loped coun t r i e s h a d a c o m b i n e d 
share o f 88 pe r cent o f I r e l a n d ' s expo r t s i n 1983, a n d a 92 pe r cent share o f its 
i m p o r t s . T h e c o u n t e r p a r t o f this d o m i n a n c e b y the i n d u s t r i a l i s e d count r i es is 
the sma l l share accoun ted f o r b y the state t r a d i n g a n d d e v e l o p i n g coun t r i e s . 
T h e c o m b i n e d share o f these t w o g r o u p s i n I r e l a n d ' s f o r e i g n t rade i n 1983 was 
11 per cent i n the case o f expor t s a n d 7 pe r cent i n the case o f i m p o r t s , b o t h very 
l o w by i n t e r n a t i o n a l s tandards. 

T h e geograph ica l p a t t e r n o f f o r e i g n t rade is o f interest f o r va r i ous reasons. I t 
w i l l , f o r example , he lp to d e t e r m i n e the ex ten t t o w h i c h e c o n o m i c a n d o t h e r 
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deve lopmen t s i n i n d i v i d u a l overseas coun t r i e s affect the I r i s h e c o n o m y . 

S i m i l a r l y i t w i l l affect the i m p a c t o n the I r i s h e c o n o m y o f changes i n exchange 

rates, i n i n t e r n a t i o n a l t rade r e g u l a t i o n s , a n d i n i n t e r n a t i o n a l t r a n s p o r t costs. 

H o w e v e r , the geog raph ica l p a t t e r n o f I r e l a n d ' s f o r e i g n t rade has received 

re la t ive ly l i t t l e a t t e n t i o n i n e c o n o m i c studies. Some a t t e n t i o n has been p a i d t o 

changes i n the geog raph ica l p a t t e r n o f this t rade , i n p a r t i c u l a r to the dec l ine i n 

the i m p o r t a n c e o f the U K as a d e s t i n a t i o n f o r I r i s h expo r t s a n d to the r o l e o f 

E E C m e m b e r s h i p i n this (see M a t t h e w s (1980), McAleese (1984)). H o w e v e r , n o 

a t t empts have been m a d e to e x a m i n e the g e o g r a p h i c a l p a t t e r n o f I r e l a n d ' s 

f o r e i g n t rade o n a cross-sect ional basis o r t o offer a systematic e x p l a n a t i o n f o r 

this p a t t e r n . T h i s s i t u a t i o n contrasts w i t h t h a t o f the p r o d u c t c o m p o s i t i o n o f 

I r i s h merchand i se t rade . A n u m b e r o f studies have tested the ex ten t to w h i c h 

this p r o d u c t p a t t e r n c o m p l i e s w i t h the expec ta t ions de r ived f r o m i n t e r n a t i o n a l 

t rade t h e o r y (see M c G i l v r a y a n d S i m p s o n (1973), Far ley (1972), Far ley (1973), 

Far ley (1981), McAleese a n d Carey (1981)). 

Table 1: Origin of Irish imports and destination of Irish exports, 1962, 1970,1977, and 1983 (as% current 
value, rounded) 

Imports Exports 
1962 1970 1977 1983 1962 1970 1977 1983 

E E C 66 69 68 67* 80 75 76 69* 
of which: UK 50 52 48 45 74 62 47 37 

other E E C 16 17 20 22 6 13 29 32 

Other developed countries 18 17 19 25 11 18 14 19 
of which: EFTA 4 5 5 4 1 2 3 5 

USA/Canada 10 9 9 16 9 14 8 9 
Other 4 3 5 5 1 2 3 5 

State trading countries 2 2 2 2 ' — 1 1 1 
Less developed countries 11 9 8 5 3 3 8 10 
Unclassified 3 3 ; 1 6 3 1 1 

Total 100 100 100 100 100 100 100 100 

Source: C S O , External Trade Statistics 1965-66, 1972, and Trade Statistics of Ireland, December 1978, 1983. 

• E E C (10), other years are E E C (9). 

T h e p u r p o s e o f the present a r t i c le is to assess the extent to w h i c h o n e 
e c o n o m i c t h e o r y o f the d i r e c t i o n o f t r ade helps to e x p l a i n I r e l a n d ' s f o r e i g n 
t rade p a t t e r n . T h e t h e o r y e x a m i n e d is the " g r a v i t y " m o d e l . T h i s is a p p l i e d t o 
I r e l and ' s f o r e i g n t rade i n 1977. T h e a r t i c l e concentrates o n merchand i se t rade 
o n l y a n d t rade i n services is n o t cons ide red . 

I I G R A V I T Y T R A D E M O D E L S 

G r a v i t y m o d e l s o f i n t e r n a t i o n a l t rade f lows , associated w i t h the w o r k o f 
T i n b e r g e n (1962), L i n n e m a n n (1966), P o y h o n e n (1963) a n d P u l l i a i n e n (1963), 



abstract f r o m the de ta i l ed p r o d u c t c o n t e n t o f f o r e i g n t r ade a n d e x a m i n e the 
level o f t o t a l t r ade be tween coun t r i e s o r g r o u p s o f coun t r i e s . S i m i l a r 
approaches are used i n r e g i o n a l studies t o e x p l a i n f lows such as m i g r a t i o n , 
c o m m u t i n g , t r a n s p o r t a n d t o u r i s m (see, f o r e x a m p l e , R i c h a r d s o n (1978, p p . 
194-195)). G r a v i t y m o d e l s , i n genera l , o b t a i n t h e i r i n s p i r a t i o n f r o m physics a n d 
f r o m the i n t e r p l a y o f the forces o f a t t r ac t i on , a n d resistence. I n the case o f 
i n t e r n a t i o n a l t rade the m a j o r " t r a d e c r e a t i n g " force used i n g rav i ty m o d e l s is 
e c o n o m i c size as measured by G N P , p o p u l a t i o n o r g e o g r a p h i c a l area. T h e 
m a j o r " t r a d e p r e v e n t i n g " force is dis tance, r e p r e s e n t i n g b o t h t r a n s p o r t costs 
a n d o t h e r m o r e p s y c h o l o g i c a l b a r r i e r s (see B e c k e r m a n (1956)). T h e effect o f 
c o m m e r c i a l p o l i c y o n t rade f lows has also been tested w i t h i n the se t t ing o f 
g rav i ty m o d e l s b y i n c o r p o r a t i n g p r e f e r en t i a l t r a d i n g a r r angemen t s as 
p o t e n t i a l l y t rade c rea t ing var iables (see T i n b e r g e n (1962) a n d L i n n e m a n n 
(1966)). ' • 

W h i l e somet imes presented as a n a l t e rna t ive t o neo-classical t rade t h e o r y 
(e.g., b y L i n n e m a n n (1966)), the g r av i t y a p p r o a c h is consis tent w i t h fac tor 
p r o p o r t i o n s t r ade t heo ry . G r a v i t y - t y p e inf luences fac i l i t a te o r p reven t the 
r ea l i s a t i on o f t rade f lows as d e t e r m i n e d b y c o m p a r a t i v e advantage. F o l l o w i n g 
u p o n the ear ly w o r k , m o r e recent studies have c o n f i r m e d tha t g r av i t y m o d e l s 
have cons ide rab le e x p l a n a t o r y p o w e r w i t h r e g a r d t o the g e o g r a p h i c a l p a t t e r n 
o f i n t e r n a t i o n a l t rade (see A i t k i n (1973), H e w e t t (1976), G e r a c h i a n d P r e w o 
(1977), Weiss a n d W o l t e r (1979), a n d Sapi r (1981)). 

T h e g r av i t y m o d e l also p r o v i d e s a c o n v e n i e n t f r a m e w o r k w i t h i n w h i c h t o test 
L i n d e r ' s "p re fe rence s i m i l a r i t y " hypothes is ( L i n d e r 1961). T h e preference 
s i m i l a r i t y a p p r o a c h was deve loped i n a n a t t e m p t t o e x p l a i n the c o n c e n t r a t i o n 
o f t rade i n m a n u f a c t u r e d goods a m o n g i n d u s t r i a l i s e d coun t r i e s . L i n d e r 
hypothes i sed tha t a m a j o r i t y o f m a n u f a c t u r e d goods are des igned a n d 
p r o d u c e d i n i t i a l l y t o satisfy domes t i c d e m a n d , a n d are e x p o r t e d o n l y w h e n 
f i r m l y es tabl ished o n the h o m e m a r k e t . T h e y are, there fore , m o s t l i k e l y t o be 
so ld t o o t h e r d e v e l o p e d coun t r i e s h a v i n g s i m i l a r i n c o m e a n d tastes. L i n d e r 
o b t a i n e d e m p i r i c a l l y i nconc lu s ive results, b u t a n u m b e r o f m o r e recent studies 
f o u n d evidence t o s u p p o r t his hypothes i s . T h i s s u p p o r t consists o f a negat ive 
r e l a t i o n s h i p be tween the level o f t r ade i n m a n u f a c t u r e d goods a n d the size o f 
the per capita i n c o m e d i f f e r e n t i a l be tween t r a d i n g pa r tne r s (see F o r t u n e (1971), 
H i r s c h a n d L e v (1973), Sai lors et al (1973)). I n a g r av i t y m o d e l , per capita i n c o m e 
dif ference can be i n c o r p o r a t e d as a n a d d i t i o n a l t r a d e - p r e v e n t i n g e x p l a n a t o r y 
va r i ab l e . 

I l l T E S T O F A G R A V I T Y M O D E L F O R I R I S H T R A D E 

T h e g rav i ty m o d e l used here is d e r i v e d f r o m T i n b e r g e n (1962) s tudy. T h e 
o v e r a l l hypothes is is t ha t the level o f t r ade be tween a p a i r o f t r a d i n g pa r tne r s is 



a pos i t i ve f u n c t i o n o f the G N P o f the t r a d i n g coun t r i e s a n d a negat ive f u n c t i o n 

o f the distance be tween t h e m . T h e m o d e l tested is : 

M , X = f ( Y , D , K) (1) 

whe re M , X = the m o n e t a r y va lue o f I r i s h merchand i se i m p o r t s o r expor t s , 

Y = G N P o f the t r a d i n g p a r t n e r , 

D = distance t o / f r o m the t r a d i n g p a r t n e r , 

K = va r ious d u m m y var iab les . 

T h i s m o d e l is tested u s ing cross-sect ion data o n I r e l a n d ' s f o r e i g n t rade w i t h 

seventy count r i es i n 1977. 

T h e i m p o r t a n d e x p o r t statistics used are data o n the c u r r e n t va lue o f I r i s h 

merchand i se t rade p u b l i s h e d b y E u r o s t a t . 1 T h e seventy count r i es i n c l u d e d are 

those w i t h w h i c h I r e l a n d h a d r e c o r d e d i m p o r t s a n d expor t s i n 1977. T h e y 

i n c l u d e 22 deve loped count r ies , 41 less deve loped coun t r i e s a n d seven state 

t r a d i n g coun t r i e s . R e g a r d i n g the i n d e p e n d e n t var iables , the G N P data used are 

W o r l d B a n k statistics r e l a t i n g to 1977. 2 D a t a o n distances are s h i p p i n g distances 

f r o m D u b l i n to the m a j o r p o r t o f the t r a d i n g pa r tne r . T h e m a i n source o f these 

data are p u b l i s h e d m a r i n e distance tables a u g m e n t e d i n some cases b y 

est imates. 3 

Five d u m m y var iables are i n c o r p o r a t e d i n the m o d e l . These are i n t e n d e d to 

cap ture any q u a l i t a t i v e differences i n the o p e r a t i o n o f the g rav i ty m o d e l w i t h 

d i f fe ren t c o u n t r y g roups . I n each case a va lue o f 1 is a t tached to coun t r i e s tha t 

are m e m b e r s o f the des ignated g r o u p s a n d a va lue o f zero is a t tached to n o n -

m e m b e r s . T h e five d u m m y var iables represent m e m b e r s h i p o r n o n -

m e m b e r s h i p o f the f o l l o w i n g g r o u p s o f c o u n t r i e s : 

K , = EEC coun t r i e s , K 2 = A C P coun t r i e s (less deve loped count r i es tha t are 

s ignator ies o f the L o m e C o n v e n t i o n ) , K 3 = a l l deve loped count r ies , K 4 = state 

t r a d i n g count r ies , K 5 . = M i d d l e Eastern o i l p roduce r s . 

1. Data Irom Eurostat, EEC Trade by Commodity Classes and Main Countries: January to December 1977, 5-1978 
(Supplement to the Monthly External Trade Bulletin). This source was chosen because the classification 
methods used tacilitated the analysis. T h e choice of year was dictated by Eurostat data availability at the time 
when the research was undertaken. There is no reason to suppose that the particular choice of year raises any 
difficulties of generalisation. 

2. Wor ld Bank, World Development Report 1979, Washington: World Bank, Annex. This gives G N P data in US 
dollars convened at official exchange rates. A number of studies have experimented with G N P converted at 
purchasing power parity exchange rates but did not obtain superior results, see Tinbergen (1962) Table V I - 4 , 
L innemann (1966) Table 5.3 and Gerachi and Prewo (1977), Annex Table 1. This may be because nominal 
G N P measures purchasing power in international markets. 

3. T h e distance tables used are Reed's Marine Distance Tables, L o n d o n : T h o m a s Reed, 1976, and Marine Distance 
and Speed Tables, Mobile, A l a . : Waterman Steamship Company (no date). T h e additional estimates were 
provided by Irish Shipping L t d . In certain instances the choice of major port is somewhat arbitrary. However, 
it is not a frequent problem. I n the case of land-locked countries the estimated distance from the nearest port 
to the land-border is added to the shipping distance. Only three such countries (Switzerland, Austria and 
Zaire) are included in the regression. In some cases the choice of sea route has a large effect on shipping 
distance. This is particularly true of the choice between the Panama and Suez Cana l routes to the Far East and 
Oceania . Where such alternatives exist the shortest route is chosen. 



N o a priori m a t h e m a t i c a l f o r m u l a t i o n o f the r e l a t i o n s h i p be tween the 

var iables exists. H o w e v e r , p r ev ious g rav i ty studies u s i n g regress ion analysis 

have f o u n d the best results w i t h a l o g - l i n e a r e q u a t i o n . T h i s f o r m is also used 

here a n d the m o d e l is tested u s i n g O L S regress ion . T h e expected s ign o n the 

G N P va r i ab l e (Y) is pos i t ive a n d t h a t o n distance (D) negat ive. T h e expected 

signs o n the p re fe ren t i a l t rade a r r a n g e m e n t d u m m i e s ( K , a n d K 2 ) are also 

pos i t ive . Expec ta t ions r e g a r d i n g the o t h e r d u m m y var iables are i n d e t e r m i n a t e 

o n a priori g r o u n d s . 

T h e m o d e l is tested f o r six d e p e n d e n t var iables . These are t o t a l me rchand i se 

i m p o r t s ( M , ) , i m p o r t s o f r a w ma te r i a l s a n d foods tuf fs ( M 2 ) , i m p o r t s o f o t h e r 

m a n u f a c t u r e d goods ( M 3 ) , t o t a l me rchand i se expo r t s ( X , ) , expor t s o f r a w 

mater ia l s a n d foods tuf fs ( X 2 ) a n d expor t s o f o t h e r manufac tu res ( X 3 ) . 4 

I V R E S U L T S 

T h e results are presented i n T a b l e 2. F o r a l l six equa t ions the F-statistics are 
s ign i f i can t a t the 1 pe r cent level . R 2 r ange f r o m .39 to .82 a n d the t w o m a i n 
e x p l a n a t o r y var iables , G N P (Y) a n d distance ( D ) , have the expected signs. T h e 
m o d e l p e r f o r m s consis tent ly be t te r f o r e x p o r t s t h a n f o r i m p o r t s . O n e poss ib le 
e x p l a n a t i o n f o r this is t ha t expo r t s are v a l u e d f . o . b . , t ha t is free o f insu rance 
a n d f re igh t , whereas i m p o r t s are v a l u e d at c. i .f . pr ices w h i c h i n c l u d e these 
elements . T h u s e x p o r t prices m a y be a m o r e precise measure o f t rade levels. 
T h e r e m a y also be a greater tendency f o r i m p o r t s o r i g i n a t i n g i n d e v e l o p i n g 

Table 2: Results of regression analysis of a gravity model of Irish trade flows, 1977 

Dependent 
Variable 

Y D K , K 2 K 3 
K 4 K 5 

R 2 F No. Obser
vations 

M , +0.5 -0.2 + 1.5* +0.7 + 1.1* —1.4* * + 1.6** .60 15.5*" 70 
M 2 +0.4* -0.1 + 1.1 +0.9 + 1.1 -1.1 +2.2** .39 6.0** 56 
M 3 +0.5" -0 .4" + 1.7" -0.6 + 1.1* -1.4* -2 .1" .73 22.4** 65 

*1 +0.5*" -0.3 + 1.6** -0.4 + 1.1* -2.3** +0.8 .77 28.8" 69 
+0.7** -0.2 +2.5"" +0.3 -0.3 -2 .3" -0.2 .66 14.4" 59 

x 3 +0.5" -0.2* + 1.3** +0.7 + 1.4** _1 9** + 1.2** .82 36.5** 62 

* = significant at 95% confidence interval. ** = significant at 99% confidence interval. 

Dependent Variables: M j = total imports, M 2 = raw material and food imports, M 3 = manufactured 
imports, X t = total exports, X 2 = raw material and food exports, X 3 = manufactured exports. 

Independent Variables: Y = G N P of trading partner, D = shipping distance to trading partner, K j to K j = 

dummy variables representing E E C , A C P , n o n - L D C , state trading and Middle East oil producer country 

groups, respectively. 

4. Raw materials/foodstuffs and manufactures (excluding food) are defined as products in S I T C Classes 0-4 
and 5-8, respectively. I n some instances the absence of recorded trade in a particular category reduced the 
number of observations. 



count r i es to be i m p o r t e d i n processed f o r m f r o m t h i r d count r ies , i n w h i c h case 
the g rav i ty m o d e l w o u l d lose some o f its e x p l a n a t o r y p o w e r . T h e fact t ha t the 
m o d e l exp la ins m a n u f a c t u r e d i m p o r t s ( M 3 ) m u c h be t te r t h a n i t exp la ins 
i m p o r t s o f r a w mate r ia l s a n d foods tuf fs ( M 2 ) is consis tent w i t h this c o n c l u s i o n . 

O f the i n d e p e n d e n t var iables , G N P o f the t r a d i n g p a r t n e r (Y) p e r f o r m s 
cons is tent ly best. Since a l o g - l i n e a r f u n c t i o n is used, the es t imated coeff ic ient 
can be i n t e r p r e t e d as an elast ici ty. Across the coun t r i e s w i t h w h i c h I r e l a n d h a d 
r e c o r d e d t rade i n 1977, a d o u b l i n g o f G N P size is associated w i t h a n increase o f 
j u s t over h a l f i n the level o f merchand i se t r ade . H o w e v e r , elasticities f o r a cross-
sect ion m o d e l m u s t be t rea ted cau t ious ly . T h e y are c lear ly n o t a u t o m a t i c a l l y 
app l i cab l e to t ime-series observa t ions , i .e . , the m o d e l does n o t i m p l y t h a t a 
d o u b l i n g o f any t rade pa r tne r ' s G N P w o u l d resu l t i n a 50 pe r cent increase i n 
I r e l and ' s level o f t rade w i t h t ha t c o u n t r y . I n d e e d , casual o b s e r v a t i o n shows tha t 
i n m a n y cases I r e l and ' s t rade levels have been r i s i n g r a p i d l y re la t ive to increases 
i n its t r a d i n g pa r tne r s ' G N P . 

T h e distance va r i ab l e (D) , w h i l e h a v i n g the expected s ign t h r o u g h o u t , is 
s tat is t ical ly s ign i f ican t f o r t rade i n manufac tu re s o n l y . T h e d u m m y var iables 
give m i x e d results . T h e E E C d u m m y ( K , ) is s tat is t ical ly s ign i f ican t f o r t o t a l 
i m p o r t s , f o r m a n u f a c t u r e d i m p o r t s , a n d f o r a l l o f expor t s , w i t h the expected 
pos i t ive s ign i n each case. T h i s indicates tha t , w i t h the e x c e p t i o n o f r a w m a t e r i a l 
i m p o r t s , I r e l ands t rade w i t h its E E C pa r tne r s is h i g h e r t h a n t rade w i t h n o n -
E E C coun t r i e s h a v i n g o the rwise s i m i l a r features. T h e existence o f p r e f e r en t i a l 
t rade a r rangements can be expected to e x p l a i n this resul t , as w o u l d t r a d i t i o n a l 
business ties a n d s i m i l a r inf luences . 

A n i m p o r t a n t q u e s t i o n a r i s i n g here is w h e t h e r t rade w i t h the U K , w h i c h 
const i tutes such a large p r o p o r t i o n o f a l l I r i s h t rade, is l a rge ly respons ib le f o r 
the s ignif icance o f the E E C d u m m y va r i ab l e . A repeat o f the regress ion w i t h o u t 
the U K d i d n o t s u p p o r t this a n d the level o f s ignif icance o f the E E C d u m m y 
va r i ab le was m a i n t a i n e d . 

T h e o t h e r t rade preference d u m m y , r ep resen t ing the A C P coun t r i e s , is n o t 
s ign i f ican t . T h e d u m m y rep resen t ing a l l deve loped count r i es is s tat is t ical ly 
s ign i f ican t f o r t o t a l t rade a n d f o r t rade i n m a n u f a c t u r e d goods w i t h a pos i t ive 
s ign t h r o u g h o u t . T h i s suggests tha t i n these cases, ( b u t n o t f o r t rade i n p r i m a r y 
p r o d u c t s a n d foodstuffs) I r e l a n d tends to t rade m o r e w i t h deve loped coun t r i e s 
t h a n w i t h d e v e l o p i n g coun t r i e s w i t h o the rwi se s i m i l a r characterist ics. I t also 
suggests tha t there are inf luences at w o r k , i n a d d i t i o n to those i n c o r p o r a t e d i n 
the m o d e l , h i n d e r i n g I r i s h t rade w i t h d e v e l o p i n g coun t r i e s . A s i m i l a r 
c o n c l u s i o n emerges r e g a r d i n g state t r a d i n g coun t r i e s . T h e d u m m y va r i ab l e 
r ep resen t ing M i d d l e Eastern o i l p r o d u c e r s is h i g h l y s ign i f ican t f o r i m p o r t s . 
T h i s shows a tendency to i m p o r t m o r e f r o m these count r ies t h a n f r o m o t h e r 
s i m i l a r coun t r i e s elsewhere. H o w e v e r , the c o n t r a s t i n g signs i n the r a w m a t e r i a l 
a n d f o o d s t u f f case ( M 2 ) a n d the m a n u f a c t u r e d goods case ( M 3 ) shows tha t this is 
due to t rade i n the f o r m e r p r o d u c t s o n l y . T h e e x p l a n a t i o n thus lies i n o i l 



i m p o r t s f r o m these coun t r i e s . O n the e x p o r t side, the results p o i n t t o a 

tendency to e x p o r t m o r e m a n u f a c t u r e d g o o d s to these coun t r i e s t h a n to o thers , 

ceteris paribus. 

Table 3: Results ofgravity model of Irish trade with developed countries (DC) and with less developed coun
tries (LDC) 1977 

Dependent Group Y D R 2 F No. Observations 
Variable 

LDC +0.7'* -0.1 .13 2.96* 41 
DC + i . O " -0.6** .71 18.78** 22 

M 2 LDC +0.7' -0.2 .08 1.96 33 
DC +0.5 -0.7** .50 1.82 20 

M 3 LDC +0:5 +0.3 .07 1.87 36 
DC + 1.5" -0 .7" .74 20.84" 22 

x . LDC +0.7" -0.1 .19 4.08* 40 
DC + 1.2** -0.5** .74 21.02" 22 

X 2 LDC +0.4 -0.2 .11 2.35 33 
DC + 1.3" -0.7** .59 11.08" 22 

* 3 LDC +0.7** -0.1 .21 3.98 34 
DC + 1.1** -0 .5" .80 29.12** 22 • 

* = significant at 95% confidence interval, ** = significant at 99% confidence interval 

Dependent and Independent variables as in Table 2. 

T h e grav i ty m o d e l can also be used to analyse I r i s h t rade pa t te rns w i t h i n 

g roups o f coun t r i e s . F o r this p u r p o s e the m o d e l is re -es t imated f o r t r ade w i t h 

deve loped a n d d e v e l o p i n g coun t r i e s separately. I n this case the d u m m y 

var iables are o m i t t e d l eav ing the t w o i n d e p e n d e n t var iables , Y a n d D , a n d the 

same six dependen t var iables as i n T a b l e 2. T h e results are s h o w n i n T a b l e 3. I t 

is ev iden t tha t the m o d e l is cons ide rab ly m o r e successful i n e x p l a i n i n g the 

geog raph ica l p a t t e r n o f I r i s h t rade w i t h i n the deve loped c o u n t r y g r o u p t h a n 

w i t h i n the less deve loped c o u n t r y g r o u p . I t is also clear t ha t this is due m a i n l y to 

the f a i lu re o f the distance va r i ab l e t o have any s ign i f i can t e x p l a n a t o r y p o w e r i n 

t rade w i t h d e v e l o p i n g coun t r i e s . T h e dis tance va r i ab l e i n g rav i ty t rade m o d e l s is 

genera l ly r ega rded as c a p t u r i n g b o t h t r a n s p o r t costs a n d o t h e r c u l t u r a l o r 

p sycho log i ca l factors w h i c h w o u l d m i l i t a t e against t rade . I t is l i k e l y tha t i t does 

so less successfully i n a sample c o n t a i n i n g d e v e l o p i n g coun t r i e s o n l y t h a n 

across a w i d e r range o f coun t r i e s . T h e r e are a n u m b e r o f poss ib le reasons f o r 

this . First , ocean f re igh t rates are less r e l a t ed to s h i p p i n g distance i n the case o f 

t rade w i t h d e v e l o p i n g coun t r i e s t h a n w i t h o t h e r coun t r i es (see Yeats (1979)). 

Second, social a n d c u l t u r a l inf luences o n t r ade m a y n o t be very closely re la ted 

to distance i n the case o f d e v e l o p i n g coun t r i e s . F o r e x a m p l e , I r e l a n d c o u l d be 

expected to have m o r e business ties w i t h f o r m e r B r i t i s h co lon ies t h a n w i t h 

F r a n c o p h o n e coun t r i e s . 



V D I S C U S S I O N 

T h i s sect ion discusses the relevance o f the g rav i ty m o d e l to I r i s h t rade f lows 
w i t h reference to some va r i a t i ons o n the basis m o d e l . These va r i a t i ons i n v o l v e 
t w o changes i n the m o d e l as specif ied i n E q u a t i o n (1) above. Firs t , t r a n s p o r t 
costs (T) are subs t i tu ted f o r distance ( D ) . Second, t w o a d d i t i o n a l i n d e p e n d a n t 
var iables are a d d e d to the m o d e l . These are "preferance s i m i l a r i t y " (S) a n d 
p o p u l a t i o n o f the t r a d i n g p a r t n e r (P). 

T h e distance va r i ab le i n g rav i ty m o d e l s is des igned to cap ture b o t h t r a n s p o r t 
costs a n d o t h e r aspects o f "p sych i c d i s t ance" be tween coun t r i e s . H o w e v e r , 
since the re la t ive i m p o r t a n c e o f these t w o elements is unc lear , a n d since 
t r a n s p o r t costs a n d s h i p p i n g distances m a y n o t be always closely re la ted , i t is 
w o r t h w h i l e to test a d i r ec t measure o f t r a n s p o r t costs as a subs t i tu te f o r 
distance. As w i t h distance, the e x p e c t a t i o n is tha t this w i l l be negat ive ly 
associated w i t h t rade levels. Preference s i m i l a r i t y is i n c o r p o r a t e d i n o r d e r to 
(est the ex ten t to w h i c h L i n d e r ' s hypothes is p rov ides an e x p l a n a t i o n o f 
I r e l and ' s geograph ica l t rade p a t t e r n . I t is tested b y a d d i n g as an i n d e p e n d a n t 
va r i ab le the difference be tween the per capita i n c o m e o f I r e l a n d a n d tha t o f its 
t r a d i n g par tners . I t s h o u l d be n o t e d tha t i t is the absolu te size o f this dif ference 
w h i c h is i m p o r t a n t a n d n o t its s ign. T h e v a r i a b l e i n c o r p o r a t e d i n the m o d e l is : 

where S = preference s i m i l a r i t y , Y = G N P , P = p o p u l a t i o n a n d the subscripts i 
a n d j refer to I r e l a n d a n d the t r a d i n g p a r t n e r , respectively. T h u s specif ied, the 
hypothesis is tha t S w i l l be negat ive ly co r r e l a t ed w i t h the level o f t rade. 
R e g a r d i n g p o p u l a t i o n , a n u m b e r o f studies have added this to T i n b e r g e n ' s 
t rade m o d e l as an e x p l a n a t o r y va r i ab l e . These have hypothes ised a negat ive 
r e l a t i o n s h i p be tween p o p u l a t i o n levels a n d t rade f lows. Results have been 
m i x e d (see L i n n e m a n n (1966) a n d Sapi r (1981)). T h e r e are t w o poss ib le reasons 
for this . First , the u n d e r l y i n g r a t i o n a l e is a m b i g u o u s a n d has v a r i e d f r o m 
a u t h o r to a u t h o r ( o n this see Learner a n d Stern (1970, p p . 152-153)). Second, i n 
a cross-sample o f count r i es , p o p u l a t i o n a n d G N P are pos i t ive ly co r r e l a t ed so 
that regression equa t ions i n c o r p o r a t i n g b o t h have a m u l t i c o l l i n e a r i t y p r o b l e m . 
P o p u l a t i o n is therefore i n c o r p o r a t e d i n the m o d e l here o n a n e x p e r i m e n t a l 
basis. 

T h e G N P per capita a n d the p o p u l a t i o n da ta are W o r l d B a n k data f o r 1977 s . 
Data o n t r a n s p o r t costs present greater d i f f i c u l t y . T h e measure used is the 
average q u o t e d m i d - 1 9 8 0 o u t w a r d f r e i g h t rate f r o m D u b l i n to the m a j o r p o r t 
o f the t r a d i n g p a r t n e r f o r a s t anda rd (20 cub i c feet) s h i p p i n g c o n t a i n e r . 6 T h i s is 

5. The source is as in footnote No. 2. 

6. Quotations were provided by Celtic Forwarding L t d . , Dubl in . I n theory, the difference between f.o.b. and 
c. i . l . prices for particular commodities could be used. However, in practice these have been found to be 
unreliable (sec Yeats (1979) Chapter 7). T h e present analysis also requires an "average" rate representative of 
trade in different products. 
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a r a the r c rude measure a n d is n o t representa t ive o f b u l k cargo rates. H o w e v e r , 

i t appears to be the m o s t a p p r o p r i a t e o n e tha t can be o b t a i n e d . Since o u t w a r d 

s h i p p i n g rates are used, the m o d e l is tested f o r expor t s o n l y . T h e m o d e l is 

therefore as f o l l o w s : 

X = f (Y, S, T , P, K) (2) 

where X = the va lue o f I r i s h merchand i se expo r t s i n 1977, 
Y = G N P o f the t r a d i n g p a r t n e r , 
S = "preference s i m i l a r i t y " as de f ined above, 
T = t r a n s p o r t costs, 
P = p o p u l a t i o n o f the t r a d i n g p a r t n e r , 
K = d u m m y var iables as i n E q u a t i o n (1). 

T h e sample used is the same as tha t f o r E q u a t i o n (1) a n d the results are 
presented i n T a b l e 4. C o m p a r i s o n w i t h T a b l e 2 shows tha t this e q u a t i o n 
p e r f o r m s s i m i l a r l y to the basic g rav i ty m o d e l . 

Table 4: Results of gravity model of Irish trade with preference similarity, transport cost and population 
variables, 1977 

Dependent 
Variable 

Y S T P K, K 2 K 3 
K 4 K 5 

R 2 F No. obser
vations 

+0.8" -0.1 -1.5 s -0.2 +0.4 +0.8 +0.2 -1.4* +0.6 .79 21.1** 50 
x 2 +0.6 -0.1 -1.3 +0.1 + 1.8 +0.3 -0.8 -1.3 -0.2 .62 8.9** 44 
* 3 +0.9*" +0.1 -0.9* -0.3* +0.5 + 1.0* +0.7 -1.2* +0.7 .84 26.4** 44 

* = significant at 9596 confidence interval, " = significant at 9996 confidence interval. 

Variables as in Table 2 except S = preference similarity, T = transport costs. 

T h e t r a n s p o r t va r i ab le has the co r r ec t s ign a n d is s ign i f ican t at the 5 per cent 
level f o r t o t a l a n d f o r m a n u f a c t u r e d expor t s . T h i s indicates a s o m e w h a t be t te r 
p e r f o r m a n c e t h a n the distance va r i ab l e . T h e p o p u l a t i o n va r i ab le is s ign i f ican t , 
w i t h a negative s ign, i n the case o f m a n u f a c t u r e d expor t s . T h i s resul t is 
consis tent w i t h o t h e r f i n d i n g s b u t the i n t e r p r e t a t i o n p r o b l e m s r e m a i n . 
R e g a r d i n g preference s i m i l a r i t y (S), th is has the expected negat ive s ign f o r to ta l 
expor t s a n d f o r expor t s o f r a w m a t e r i a l a n d f o o d . I n the case o f m a n u f a c t u r e d 
goods to w h i c h the t h e o r y is m o r e co r rec t ly app l i cab l e , i t has a pos i t i ve s ign . I n 
no case is i t s tat is t ical ly s ign i f ican t so tha t as an e x p l a n a t i o n fo r the 
geog raph ica l p a t t e r n o f I r i s h t rade the preference s i m i l a r i t y hypothes i s is no t 
s u p p o r t e d by the evidence. T h e m o s t l i ke ly e x p l a n a t i o n fo r this lies i n the 
p r e d o m i n a n c e o f f o r e i g n - o w n e d s u b s i d i a r y c o m p a n i e s i n I r e l a n d ' s 
m a n u f a c t u r e d expor t s . As a resul t o f th is , o n l y a re la t ive ly smal l p r o p o r t i o n o f 
these expo r t s has g r o w n t h r o u g h a L i n d e r process o f sat isfying h o m e d e m a n d 
first a n d then p rog res s ing o n to e x p o r t marke t s . T h e re la t ive ly s m a l l size o f the 
domes t i c I r i s h m a r k e t also l i m i t s the relevance o f L inde r s ' s a p p r o a c h i n the case 



o f m a n u f a c t u r e d expor t s b y i n d i g e n o u s I r i s h f i r m s . M i n i m u m eff ic ient p l a n t 
size i n m a n y m o d e r n indus t r i es necessitates i m m e d i a t e p r o d u c t l a u n c h o n to 
e x p o r t m a r k e t s . T h e r e l e v a n c e o f p r e f e r e n c e s i r r i i l a r i t y t o I r e l a n d ' s 
m a n u f a c t u r e d i m p o r t s is n o t e x a m i n e d here . I t w o u l d appear , a priori, t o have 
a p p l i c a t i o n to i m p o r t s o f m a n u f a c t u r e d c o n s u m e r goods b u t n o t neccessarily 
so to cap i t a l e q u i p m e n t i m p o r t s o r t o m a n u f a c t u r e d c o m p o n e n t s . A n o t h e r 
fac tor tha t m a y l o w e r the e x p l a n a t o r y p o w e r o f the preference s i m i l a r i t y 
hypothes is i n the I r i s h con t ex t is I r e l a n d ' s m i d - p o s i t i o n o n the i n t e r n a t i o n a l 
i n c o m e per capita scale (see F i t zpa t r i ck (1983)). T h e m a j o r deve loped coun t r i e s 
w i t h w h o m the s trongest g r av i t y - type t rade c r ea t i ng forces are at p l a y have per 
capita i ncomes cons ide rab ly greater t h a n I r e l a n d . T r a d e w i t h o t h e r m i d d l e 
i n c o m e count r i es faces t rade p r e v e n t i n g factors i n the f o r m o f distance, 
l a n g u a g e a n d o t h e r b a r r i e r s , a n d a n absence o f p r e f e r e n t i a l t r a d e 
a r rangements . 

V I C O N C L U S I O N S 

As desc r ibed i n the i n t r o d u c t i o n , I r e l a n d ' s f o r e i g n t rade is heav i ly 
concen t r a t ed o n a s m a l l n u m b e r o f i n d u s t r i a l i s e d coun t r i e s . T h i s a r t i c le has 
e x a m i n e d the ex ten t to w h i c h a g rav i ty m o d e l o f i n t e r n a t i o n a l t rade f lows can 
e x p l a i n th is . T h e analysis suggests three m a i n conc lus ions : 

(i) T h e three m a i n e x p l a n a t o r y var iables used i n g rav i ty m o d e l s , n a m e l y the 
G N P o f t r a d i n g pa r tne r s , t h e i r dis tance apa r t o r t r a n s p o r t costs, a n d the 
presence o r absence o f p r e f e r en t i a l t r ade a r rangements , have cons iderab le 
e x p l a n a t o r y p o w e r r e g a r d i n g the la rge share o f a re la t ive ly s m a l l n u m b e r 
o f coun t r i e s i n I r e l a n d ' s overseas t rade . T h e d o m i n a n c e o f the U K a n d 
o t h e r E E C coun t r i e s i n I r i s h merchand i se i m p o r t s a n d expo r t s can, t o a 
la rge extent , be e x p l a i n e d i n this way . So t o o can the converse o f these 
c o u n t r i e s ' d o m i n a n c e o f I r i s h t rade , t ha t is the re la t ive ly s m a l l share o f the 
m a j o r i t y o f the coun t r i e s o f the w o r l d i n I r i s h t rade . T h e l o w level o f G N P 
o f m a n y o f these coun t r i e s , n o t a b l y less deve loped coun t r i e s , a n d their 
dis tance f r o m I r e l a n d p r o v i d e a systematic e x p l a n a t i o n o f m u c h o f their 
l o w share i n I r i s h f o r e i g n t rade . W i t h r e g a r d t o this l a t t e r p o i n t , however , 
a n i m p o r t a n t aspect o f the m e t h o d used i n the a r t i c le s h o u l d be n o t e d . As 
desc r ibed ear l i e r , the m o d e l was tested f o r those coun t r i e s w i t h w h i c h 
I r e l a n d h a d r e c o r d e d i m p o r t s a n d expo r t s i n 1977. T h e sample d i d no t 
i n c l u d e coun t r i e s w i t h w h o m I r e l a n d h a d e i the r n o t rade , o r t rade so smal l 
as t o be u n r e c o r d e d . 7 O u t o f a t o t a l o f some 150 less deve loped coun t r i e s , 
I r e l a n d h a d r e c o r d e d t rade i n b o t h d i r ec t i ons w i t h o n l y 41 such countries; 

7. T h e Eurostat trade data used are in millions of European Units of Account ( E U A ) rounded to the first 

decimal place. T h i s means that only trade valued at 50,000 E U A and above in 1977 was recorded. Trade below 

this level was recorded as zero. 



i n 1977. Consequen t ly , the l a rge n u m b e r o f such coun t r i e s w i t h w h o m 
I r e l a n d has n o t rade at a l l is a n o t h e r reason f o r the l o w share o f less 
d e v e l o p e d coun t r i e s i n I r i s h t r ade . T h e s i t u a t i o n c o u l d be t h o u g h t o f i n 
t e rms o f a t rade t h r e s h o l d . As a p p l i e d here , the g rav i ty m o d e l is used t o 
e x p l a i n t r ade levels after the i n i t i a l t h r e s h o l d is crossed. A n o t h e r q u e s t i o n , 
n o t analysed here , is w h y the t h r e s h o l d is crossed i n some cases a n d n o t i n 
o thers . 

( i i ) U n l i k e the c o n v e n t i o n a l g rav i ty a p p r o a c h , the preference s i m i l a r i t y 
hypothes is does n o t appear to c o n t r i b u t e t o e x p l a i n i n g the g e o g r a p h i c a l 
p a t t e r n o f I r e l a n d ' s merchand i se expo r t s . I r i s h m a n u f a c t u r e d expor t s d o 
n o t appear t o have deve loped t h r o u g h a L i n d e r - t y p e process o f sp i l l ove r 
o n t o overseas marke t s f r o m the h o m e m a r k e t . T h e r o l e o f f o r e i g n - o w n e d 
subs id ia ry firms i n these expo r t s is the m o s t l i k e l y e x p l a n a t i o n f o r th i s . 

( i i i ) A n i m p o r t a n t aspect o f the g e o g r a p h i c a l p a t t e r n o f f o r e i g n t rade is change 
i n this p a t t e r n over t i m e . I n I r e l a n d ' s case the m a i n e x a m p l e o f this , as 
s h o w n i n T a b l e 1, has been the d e c l i n i n g i m p o r t a n c e o f the U K as a t r a d i n g 
p a r t n e r a n d a c o r r e s p o n d i n g increase i n the i m p o r t a n c e o f o t h e r E E C 
coun t r i e s . T h i s is genera l ly seen as r e s u l t i n g f r o m E E C e n t r y i n 1973. T h e 
present a r t i c le has concen t r a t ed o n the g e o g r a p h i c a l p a t t e r n o f I r e l a n d ' s 
t r ade i n a s ingle year, 1977. I t has n o t e x a m i n e d the relevance o f the g rav i ty 
m o d e l t o changes i n the g e o g r a p h i c a l p a t t e r n o f t r ade n o r has i t tested the 
ex ten t t o w h i c h the m o d e l ' s e x p l a n a t o r y p o w e r m i g h t a l te r f r o m one 
p e r i o d to ano the r . Nevertheless, i t does suggest t ha t a longs ide t rade 
a r rangements , e c o n o m i c size o f the t r a d i n g p a r t n e r m a y he lp e x p l a i n 
c h a n g i n g g e o g r a p h i c a l t rade pa t te rns . T h e re la t ive e c o n o m i c dec l ine o f the 
U K can there fore be seen as c o n t r i b u t i n g t o its r e d u c t i o n i n i m p o r t a n c e as 
an I r i s h t r a d i n g pa r tne r . T h e fact t ha t its dec l ine as a d e s t i n a t i o n f o r I r i s h 
expo r t s p receded 1973 is consis tent w i t h th i s . 
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