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This report contains some estimates of the demand for bananas in
1970, 1975, and 1980. The analysis utilized rather simple research
céchniquea, but the methods are sufficient for present purposes, namely
to determine the extent ¢o which Colpmbian data, in isolation, is
adequate for predicting future sales of ColQmbian bananas. The broad
conclusion, not surprisingly, is that it is difficult to predict with
much confidence any single Furopean nation's demand for Colembian

bananas.

Income Elasticity of Remand for Colombian Bananas

One well-known method of estimating future banana sales is to relate
predicted population and national income growth in main markets to each
other by means of coefficients of income elasticity of demand (Ie). I,
expresses the percentage change in quantity demanded of any commodity
when consumer incomes rise by a given percentage; Ie = %%-. %-,
where I and Q equal original incomes and quantity demanded respectively.

The necessary data requirements for estimating the coefficient, Ie,
‘for the particular countries constituting the bulk of Col wbian hanana
export markets and for the work and certain regional groupings are shown
in Tables 1, 2, 3, and 4.

Projections of per cavita incume growth are shown in Tables 1 and 2.
As far as the regional groupings are concerned, per- capita growth Sf
GNP during the 1965-66 -- 1980 period will be greater in Weatern Europe

than in the world of North America. Among the Weatern Euvopean unations,

West GCermany will have the greatest percentage per capita income growth



Table 1 Per capita CDP and gértectiono for aad ‘rorld anl selected
national -roupin~s

Year Horldl/ 7-8uropcnn3/ North 2/
Indsx™ America=

1950 66

1951 70

1952 71

1953 7%

1954 75

1955 80

1956 82 892 2979

1957 84 893 2984

1958 85 942 2997

1959 88 1014 3002

1960 92 1051 3064

1961 9% 1065 3063

1962 97 1206 3219

1963 1C0 1250 3289

1964 105 1312 3421

1965 109 1350 3575

1966 113 1388 3769

Projectionu

1966 111.4 122 ady 3 3s2s

1970 126.6 1750 1734.3 3091

1975 148.6 2271 2159,8 4422

1980 174.3 2939 2635.0 505%

Per capita income

grouwth factor 1.56 1.85 1,43

1/

~ Based on Table 63, Yearbook of National Accouncs, UN, 1967, Extra
populationc based on eotimating equation (7) Table A8,

2/ In terms of US Dollar; Includes W. Germany, letherlandc, Sweden,
Norway, Belgium, Italy, and Switzerland,

3/ Implied growth rate reduced to hold per capita income growth
factor below that of W, Germany, Cf.Table A7 and A6,

&/ The series on 7-European and North America arbitrarily started
{n 1953 to conform with available banana Zata, in order to algo
estimate income elacticitie. in same gseries of computer passec,



Table 2

YE/R {lea> Germany-
1956 3696
1957 3089
1958 3975
1959 4211
1960 45'S
1961 5008
1962 $194
1963 5358
1964 5656
1965 585)
1966 5953
1967 6050°
PROJECTIONS
1966 6289
1970 7963
(7862)
1975 10803
(9906)
1980 14532
(12264)

Per capita income
groath factor

2.301
1.95

e Estimated

}/ Deutsechmarks

3/ Cuilders

2/ Kronor

ﬁ/ Kroaer

s/

llest German and Common Merket growth.

1/

3722
3770
3683
3805
4095
4160
4284
4370
G7
4914
5002
5100

4914
5736
6830
8154

1.65

Netherlendczl

Swed

7514
7696
7723
8072
8289
8710
8983
9821
9926
10209
10396
10500

10275
12055
14399
17223

1.65

Per capicta GDP for selected Colombian export

o3/

Rorwayé/

9154
9307
9296
955$
9860
106415
10794
11255
11712
12104
125105e
12500

12578
14009
16370

19212

1.50

Valves i{n parenthesis ere sdjusted for anticipated leveling of
C. Table A7 n6.
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prior to 1980,

Trends in per capite consump ion of bananac have risin steadily
except in North America. In the latter region, comsumption (on a
groos weight basis) exceeded 10.5 kilos/capita in 1960, then fell
off and has again risen to about 9.6 kilos annually., It may be that
absolute levels of consumption per capita will ordinarily be reached
beti-ten 10 and 15 kilos/year, .

The volume of Colgmbian exports have generally risen proportionally
with increases in world consumption, but regional and individual
nation markets have often proven unstable (Table 3 and 4)., For a
nunber of years, Colombia has not been a factor in North American
markets, but soco success has been achieved in maintaining about a
20 percent ghare of the seven nation European market specified,

Onay in the cases of West Germany and the Netherlands, has Colombia
been able to coomand steady, substantial markets. Indeed, only in
the latter market i{s there definite evidence of capturing lerger
and laxger shares in receat years.

Tables 5 and 6 list some estimates of income elasticities for
the areas and nations in question., (They are based on equationeo
that were fitted with varying degreeo of success. Several statistical
teotes are shown in T~.bleo A-9 and A-10 in conjunction with each equation,)
The numbers in parenthesis represent a judgemont about the relative
degree of reliability of each I° eptimate, The values shown are
rough averages of the results obtained frcm at least three functions

in every case,



Table 3 Ranana {mports: ‘World and selected national groupings (1000 M.T.)

Year Horld 7-Buropean North Americgg
Total Colcubian Total Colombian Total Colorbian

1956 367 215.8 517.4 159.8 1696 54.4

1957 3383 184.1 556.1 162.4 1733 20.9

1958 3537 1%.0 699.1 149.1 1796 22.0

1959 3750 203.4 706.9 175.7 1858 27.6

1960 3955 190.7 722.9 185.2 2123 5.0

1961 3932  20S5.5 826.1 201.5 2036 3.4

1962 3971 147.0 863.1 146.5 1760 0.5

1963 4240 202.6 895.3 201.4 1812 0.8

1964 4229 171.6 915.0 171.4 1899 °r

1965 4897 2533 1157.8  253.3 1995 .-

1966 5374 310.9 1274.6 3n9.4 2080 1.5

1967 5546  325.6 1384.3  325.6 -- --

1968 5716

1969 6447*

Kilos per capita

1956 1.084 0.076254 3.832 1.181 9.118 0.32000
1957 1.353 0.064146 4.086 1.193 9.218 0.12151
1958 1.2n3 9.059183 5.097 1.093 9.326 0.12571
1959 1.250 0.067800 5.104 1.2A8 9.480 0.15506
1960 1.284 0.061915 5.166 1.323 10.684 0.02778
1961 1.258 0.065760 5.859 1.429 10.129 0.01868
1962 1.253 0.046372 6.083) 1.032 8.627 0.00270
1963 1.317 0.067919 6.260 1.411 8.712 0.00426
1964 1.289 0.952317 6.354 1.1721 9.043 --

1965 1,471 0.076066 7.957 1.741 9.309 --

1966 1581 0.091441 8.712 2.096 9.630 0.,00765
1967 1.603 0.094376 9.911 2.165 .- --

1968 1.633

1969 1.803

*Preliminary

*‘Batimated on basis of U.S. shares



Table 4 Eanana f{mports ia major Colombian markets (1000 M.T.)

Year Gerumaay Netherlands Sweden Norway Belgium
Total Colgebian - Totral Colotbian Total Colambian Total Colombiaa Total Colombian

19556 296 88.5 41 22.1 43,6 18.3 12.6 0 53 21.0

1957 342 94.0 47 20.5 42.5 18.6 28.8 1.6 5?7 18.6

1958 423 103.0 52 19.5 39.6 0.7 28.5 0.4 61 16.5

1959 430 118.5 57 43.5 38.4 11.3 23.6 1.5 61 0.6

1060 452 137.4 60 35.¢ 38.6 7.1 2.4 5.2 66 --

1961 473 136.3 68 67.7 41.6 11.4 27.4 6.1 68 --

1962 469 108.2 71 33.3 44,7 4.2 28.0 0.8 68 --

1963 475 131.3 72 62.3 43.8 4.2 24.7 -- 65 --

1964 487 85.9 69 69.0 45.4 2.1 27.9 -- 68 4.4

1965 585 120.0 81.3 81.3, 53.3 24.8 33.1 1.2 78 --

1966 606, 128.1 99.3 89.5°, 57.3, 29.9 34.8, 10.9 98 --

1967 ° 639 68.3 103 102.0 60.0 18.6 36.5 7.2 110.0 .5

Rilos per capita

1956 5.084 1.735 3.796 2.046 6.05% 2.542 3.673 2

1957 6.641 1.825 4.253 1.85S 5.862 2.365 8.252 0.458

1958 8.135 1.981 §.643 1.741 5.388 0.122 8.050 0.113

10¢<q 8.190 2.257 5.022 3.832 5.175 1.523 6.629 0.421

1960 8.492 2.582 5.217 3.087 5.160 0.949 6.815 1.452

1901 8.800 2.536 5.837 4.094 5.539 1.518 7.590 1.690

1962 8.656 2.005 6.017 2.822 5.913 0.55% 7.671 n.219

1963 9.780 2.427 6.025 5.213 5.748 1.076 6.094% 2

1964 8.903 1.570 §.726 5.726 5.896 0.273 7.365 0

1965 10.521 2.338 6.691 6.691 6.877 3.200 8.827 0.320

1966 10.841 2,291 8.103 8.103 7.346 3.833 9,206 2.883

1967 11.390 1.217 8.293 8.293 7.653 2.372 9.605 1.89%

>

stiuated,



Table 5 Estimated income elasticities of demand for bansnas in
selected areas and nations ‘

1-
1966 = 198Q
World 1.0 (4) 1.2
7-European 1.6 (1) 1.4
North America -0.1 (nil) -0.15
West Germany 0.97 (4) 1.0
Netherlands 1.8 (3) 1.5
Sweden 0.8 (5) 1.0
Norway 1.2 (7) 1.1

. Source: Table A-9’

‘ a%le » Estimated income elasticities of demand for Colembian
bananas ia selected markets

7-European 1.1 (6) 1.0
Netherlands 4.0 (2)* 2.0 *
Norway 4.0 (8) 2.0

Source: Tsble A-10

Numbers in ﬁarehthesis refer to rank of reliability of estimate

based on goodness nf fit of estimating equation.

#These values must be assumed to hold only to the degree Colombia
doesn't have all of the Netherlands market, otherwise Ie from

Table 5 should be used.



Table S Basge

General
World

7-Buropean
Rorth America
U'est Germany
Netherlands
Swedea

Norway

‘‘orld
7-European
licst Germaay
Netherlands
-treden

Norway

values for cowputing ct = Col;':_t)n
\ Yo
Yc/Yo 1n Yt/Yo

C, 1975 1980 1975 1980
1.581 1.33 1.56 0.28518 0.44469
8.712 1.518 1.85 0.41871 0.61514
9.630 1.254 1.43 0.33767 0.35767
10.841 1.575 1.95 0.45400 0.66783
8.103 1.389 1.65 0.32850 0.50078
7.346  1.401 1.65 0.33652 0.50078
9.206 1.301 1.50 0.26245 0.40547
0.091441 1.56 0.4469
2.096 1.518 1.85 0.41871 0.61519
2.291 1.575 1.95 0.66783
8.103 1.389 1.65 0.32850 0.50078
3.833 1.65 0.50078
2.383 1.301 "1.50 0.26245 C.40547

I = a la (Yes¥o )
1975 1980 1975 1980
1.1 1.2 0.31369 0.53362
1.5 1.4 0.62806 0.86126

-0.13  -0.15 -0.04649  -0.05365
0.98 1.0 0.44492 0.66783
1.6 1.5  0.52560 0.75117
0.9 1.0  0.30286 0.50078
1.15 1.1  0.30181 0.44601
1.05 1.0  0.43964 0.61519
3.0 2.0 0.98550 1.0056
3.0 2.0 0.78735 0.81094
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Since none of the fitted relationships teke into account banana
substitutes, or allow for price effects and do not exhibit particularly
good coeffieients of determination in any case, these results must
be preliminary. Neverthelc;o the Io values are {ndicative of the
current situation and of certain possible trends.

for every 10 percent gain in per capita incomes, substantially
wore than a 10 percent increace in bananas will be demanded in European
markets in general, at least untii some saturation level is reached.
The Netherlands looks especially attractive for Colambian exports,
but for virtually all other 'usual' Colrmbian markets, there is no
evidence of trustworthy Ie values, West Germany has been a good
customer, but the erratic pattern of purchaces produces coefficients
of regresoion that are not significant at any ressonable level of
probability. And, in any case, the West German per capita conoumption
is very near that of North America's, where I, valucs are or may
even be negative., This seems to occur at about 10-11 kilos/capita/
year. Thus the West German I, estimate for 1980 ham been underlined,
because it 18 very suopect,

Colembia's situation with respect ot total marketing in the
ceven European countrieo spccified1 appears relatively weak, {f the
current overall I, value is really in the region 0£.1.6, since Col mbia
would not share proportionstely in banana importe generated through

rapid increases in Buropean per capita incomes (the elasticity for

1West Germany, Sweden, Netherlands, Norway, Switzerland, Belgium,
and Itﬂly.



Table 7 Projecciony of e :..imaced kiloc pers c«pitt/dennnd for
bananao in area~ indicaved - 1975, 198C =

X kiloa/capite
General c, 1775 1980 975 1980
Horld 1.531  1.368 1.70509  2.16  2.70

7-2uvopean 8.712 1.824 2.36614 16.326 20.614
North America 9.630 «95467 .94776 9.192  9.126$
le; G:rmany 10,841 1.5604 1,9500 16.9159 21.139$
Be .hevlande 8.103 1.6916 ° 2.11947 13,7060 17.1741
Sueden 7.431 1.3537. 1.6500 9.9444 12.1208
dotway 9.206 1.3523 1.56207 12,449 14,3804
~xpor:.- from Cotrambia

7-Zuropesan 2.096 1.5521 1.85001 3.253  3.8776
Netharland: 8.103 2.6792 2.7335 21.709 22.149.
vNocway 2.883 2,1976 2,25002 6.3356 6.4868

L/
= Average of values of fitiing variouc func=ion: a: indicated in

Table 3.



Table 3 Projections of per capita banana consumption based on -
2quations in Tables A-9 and A-10

. 1970 1975
World 1380
L 2.136 2,513 2.
W 953
3L 2,329 3.037 4.141
Horth America
L 9,185 9.046 8.869
LL 9.186 9,068 8.946
SL 9.195 9.057 8.897
7-Buropean
L 11.162 14.576 18.534
LL 11,360 15.869 21,486
SL 13,369 23,242 44,138
West Germany
L 13.690 17.144 21,129
LL 13.647 17.041 20,923
SL 15.414 23.164 37.059
Netherlands
L 9.312 11.990 15,231
LL 9.624 13.193 18,170
SL 10.262 16,170 28.036
Sweden
L 7.804 9.126 10,718
LL 7.595 8.708 10.000
3L 9.912 9.742 12,518
Rorway
L 9.942 11,683 13.780
LL 10.135 12.181 14,71
SL 10.487 13.564 18.488
Columbia-7 Buropean
- L 2,236 2,825 3.483
LL 2.080 2,564 3.101
SL 2,307 3.3462 5.058

Colombia- Netherlands
=As above, 1f Colcmbia has 100% of the market.

Colamb{a-Norway

L 2,352 3.295 4,432

LL 2,146 4.253 8.59%

SL 2.396 6.178 19.318
L=Lincar LL= Log Log SL= Semi log when transformatjon {s

on dependent variable.



Table 9 Annual market share achieved by Col mbian Bananas in individual comntries
and grouos of countries.

1956 1957 1958 1959 1960 1961 1962 1983 " 1964 1965 1966 1967

2 2 4 z 2 z z z 2 2 p 2
~~rmany 29.8 18.7 24.3 27.5 30.3 28.8 23.1 27.6 17.6 22.3 21.1 10.6
netherlards 53.9 43.6 37.5 76.3 59.1 70.1 46.9 86.5 100 100 100 100
Sweden 41.9 43.7 2.2 29.4 18.3 27.4 9.3 18.7 4.6 46.5 S52.1 31.0
iiorvay 0 5.5 1.4 6.4 21.2 22.2 2.8 O 0 3.6 31.3 19.7

Jeighted annual

4
average ¢ nations 33 7  22.7 22,7 35.8 32.2 33.6 23.9 32.7 26.9 31.6 33.6 23.6

Italy 0 0 0 0 0 ) 0 1] 0 2.7 6.8 2.1
Belgium 39.6 32.6 27.0 0.9 0 0 0 0 6.4 0 0 0.4
Switzerinnd 41.3 36.6 28.9 0.8 O 0 0 0 0 o .o 9

Yei~ted annual
avcrage 7 nation 393 23,8 21.4 24.8 23.9 24.3 16.9 22.5 17.6 21.1 22.7 14.9

7 oation imports 637 4 $556.1 699.9 706.9 722.9 826.1 863.8 895.8 915.0 1157.8 1274.6 1386.4
in 1000 retric tons
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Colombian bananas, at 1.0 is considerably ‘less,

The estimates for Norway, as indicated by the underline are
quite suspect, About all that can beleaid is that the relationships
appear to be weighted in Colombia's favor.

These values for I,() in Table 5 are ﬁtilized in Table 6 to
form base values upon which prediction 6% demand for bananas can
be made,

Table 7 shows estimated of futuréd levels of per capita banana
import in the selected areas and in selected nations. These are
assumed to be ranked as in Tables 5 and 6 and, in addition, are con-
ditioned by all the usual dangers inherent in such extrapolations,
Some consumption estimates are above 20 kilos/capita by 1980, Such
results appear to run counter to North American experience (thus
far), Thus it is difficult to decide at just what level "saturation"
will take place, Total expected volumes of banana purchases can
readily be approximated by multiplying any per capita consumption
estimate by the appropriate population forecasts found in Appendix
Table A-3,

Table 9 contains alternative projections obtained by extrapolation
the equations of Tables A-9 and A~10 (the necessary values for future_
per capita incomes which must be inserted for future values of the
. independent variable) are found in Tables 1 and 2., As expected,
the recults bracket the values shovm in Table 8. They do serve to
illustrate, however, the consequences of fitting certain equation

forms, in addition to showing that, where 1, are computed from time
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seriec data, a lasc biagced reocult might be gsecured by making
projectione in the traditional framework: C, - Co(YC/Yo)u. instead
of resorting to projections of the Ie estimating equations,

Coiombia's Share of the World and Buropean Banana Market

Another possible forecasting method would require that we project
the total banana demand of a given region or grouping of markets,
for example, the seven nation market opecified for EBurope. Pollowing
this, it might not be unreasonable to acsume that Colombia would
continue to get some well-defined chare.

In the present analysis it may be oboerved Table A-9 that our
regression analyois for 7-Europe constitutes the best single effort
to result of all the groupings tried. Bearing in mind the effect
in future years of the relatively high I‘ values determined, it i3
poooible to multiply the per. captia values shown in Table 7 or 8
by the projectad 7-Europe population of Table A-3 and then apply
some coeffieients appropriate for Colmbia's weighted average share
has been roughly 20 percent of the 7-Burope market in a given year.
The 4-nation average (West Germany, Netherlands, Sweden and Norway)
is roughly 30 Percent, Both of these values are depicted in Pigure
1. Obviously this eotimating syetem is groso and is hampered by
large suings in annual purchasas. No single nation appears to offer
the requisite stabliity (see Pigure 1) unless one asoumes that Colembia
will in fact maintain 100 percent of the Dutch market, (It also
may be noted that Columbin'sc chare of world markets has been very
unstable.) Thus, this system could not be very useful except for

the 4 or 7-nation European grouping, and the Netherlands., This result



Figure 1. Columbia's share of world banana exports (Av. S5.328X)

and of imports of certain countries
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T&ble 10 Tentative forecasts of Colombian banana demand ~ 1975, 1980
(Assuming per capita saturation at 15 kilos/year)
-=Metric tong--

1975 1980
Total 7 Europe 2,301,900 2,368,875
Colombian Share, Ie=1.0 398,996 410,605
Colombia ' Share, 20% 460,380 473,775

Source: Table A3, Table 8 and Table 9
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corpleaence vhac 1c zhown f{n “able 6, nawely cha: compuced values
rre not at all reliable excep: ir .he ~anve f{n-tancer.,
Conclyc on
1Y Colow>ia' -~hare of wo-ld oaanna :rade (- slippies (Pigure
2). (2) Colombia uill fare unequally in any new turn expansion
of Wezt Gernnr. importc, MNorth American importa, 7-Burope imports,
and poocibly Suedigh fmportc. (3) Colombia should fare above average
in {ncone senerated fmports in Netherlands and probably Norway, (Tables
5, 6, A-C, ond A-S), (4) Some gross calculations of future total
ocle: can be made by employing the population nrojection of Table
A-3 in conmection uith the per capita consumption estimatez of © - ¢
Table 8 (or 9), if come adjustment is made for catuartion level of
consumption per capita in future years. The result is chown in
Table A-10, (5) Any possidbility of obtaining further insights from
purely income-consunption relationships may be ruled out ( in the
case of bananas). Hovever, it is possible that a more complex model,
one requiring estimates of price and cross elasticities, would prove useful
for better predictions of export demands or of likely future competitive
trends. Thus for any consuming nation or area:

+P,+1+7T

Qg = Py + P, + P m * Py

R P+PO+P

Qp=Pe+ Py # P+ P +Pp +P +1+T

+P,+1+T

QP-PC+P +P +P°+Pm' N

E p

LIRS R R R g

\]

_Qm-Pc+pB+Pp+po+Pm+pu+x+r

+P . +1I+7

QN - Pc +P,+P + Po + PPU N

B P
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Vhere:
T = Trend or time variable
I = l'er capita Income

Qi = Per capita Consumption

C = Colombia E = Ecuador P = Panama ~-- N Bananas

o = nther fruit

FN = Food other than fruit ( index)

N = Non-food index(s)

P1 = Prices of fruit, bananas, other food, non food index
The coefficients of the set of equations can be utilized to obtain price
and income elasticities and cross-elasticities between substitute and

complementary food items. The matrix of such elasticities

([EP]-I X [QF] = [PF]) divided into a vector of future expected demands
night also be used to compute future expected prices, (given target

demand levels),
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Table Al.

Year
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

Estimated populations selected countyxies (millions)
Tlest

World Germany

2,78
2.83
2.87
2,9
3.00
3.08
3.125
3.17
3.22
3.28
3.33
3.40

3.45:

3.50
3.575
3.63

51.0

51.5

52.0

52.5

55.22
53.75
53.95
54,10
54,70
55.60
55.90
56.40
56.30
56.50

56,60

Netherlands

10.70
11.05
11.20
11.35
11.50
11.65
11.80
11.95
12.05
12.15
12.28
12.42
12.55
12.65
12,75

Sweden

7.70
7.25
7.35
7.42
7.48
7.51
7.56
7.62
7.70
7.75
7.80
7.84
7.87
7.89

7.92

Jource: World: World Population Bull 21(4):73-79, October 1965,

Nemainder; World Population Prospects U.N. 1963.

United North 7
Norway States  America Europe
3.43 170.0 186 135.0
3.49 172.,0 188 136.1
3.54 175.0 193 137.3
3.56 178.0 196 138.5
3.50 180.7 198.7 139.9¢
3.61 182.0 201 141
3.65 185.0 204 142
3.69 188 208 143
3.72 190.0 210 144
3.75 194.4 214.3 145.50
3.78 196.0 216.0 146.3
3.8 198.0 217 147.1
3.82 200.0 222 147.9
3.04 203.0 225 148.7
3.9 207.5 229.3 149.57



Table A2. Average annual population Zrowth rates implicit in U.N. Data

1965-1970 1970-1975 1975-1980
Percent Percent Percent
West Germany 0.359 0.247 0.419
St:eden 0.571 0.581 0.552
Brazil 3.058 3.005 2,908
United States 1.352 1,489 1.604
North fmerica 1.402 1.536 1.650
Adjusted 1.000 0.800 0.700
#orld 1.92 2.17 2.32
Adjusted 1.9 1.8 1.7

Source: Same as table Al. Adjustments have been made where indicated to allow
for expected decreasas in birth rates that could not be forseen at
the time of the U.N. study (1963).



Table 43. Projected pppulation yrowth

Yest Germany
Sweden
Netherlands
Norway

North America
Adjusted

‘lorld
Adjusted

Belgium
Icaly
S'7: tzerland

7 European

Source: Same as Table Al,
growth rates for five year sncrements.

1965

55,600

7,700
12,150
3,375

214,307

3,30C,000

9,360
51,200
5,760

145,520

1970
56,000
7,920
12,750
3,900

(1.4) 229,329
(1.0) 225,022

(1.92) 3,626,000
(1.9) 3,622,260

9,570
52,900
5,920

149,570

1975
57,300
8,150
13,400
4,080

(1.54) 246,943
(0.98) 234,023

(2.17) 4,020,000
(1.8) 3,948,263

9,850
54,600
6,080

153,460

(1.65)
0.7)

(2.32)
1.72)

1980
58, 50¢
8,37
14,05
4,25

267,31
262,21

4,487 ,00"
4,283,86

10,10
56,400
6,25

157,92

Figures in bracliats contain the implied average annual



(11 values 'n millions -- 1963 ilarket prices.)

Table A4,

legt
fea¢ Germany
056 18C, 500
Y 200,300
1750 206,700
1”59 221,100
1960 240,300
1961 269,200
1962 230,200
1263 28¢,900
1764 309,400
1965 325,200
*265 332,800

Deutsche

Harlk

Souste:

U.N. Yearbook of National {.2counts, 1967 Table /6.
for Government services.

Hetherlands

40,200
41,660
41,250
43,190
47,290
48,470
50,550
52,231
16,790
59,700
61,420

Gu. lders

Sueden

54,100
55,796
56,686
59,597
62,001
65,416
67,910
71,027
76,432

79,120

71,030

“rono.s

Norway Su _tzerland
31,400 30,500
33,453 31,770
32,909 31,455
34,030 33,325
35,298 35,23
37,600 37,325
39,398 39,715
41,560 41,560,
43,567 43,655
45,399 45,315
47,420 46,380
Kronors  Francs

Italy
20,000,000

20,989,000
22,015,000
23,419,000
24,907,000
26,044,000
28,493,000
30,072,000
30,£91,000
31,924,000
33,656,000

Lira

Gross domes.:: product o{ selected countries .n termg of national currencies

543,0C
556,5C
552,4¢
567,2%
597,0¢
627,60
660,90
690, 5¢
738,6¢
763,60
705,60

France

Totals exclude allowances



Table AS. Poreign exchange rates of varfous currencies ia United States cents,

car g;;;ggx Hetherlands Sueden Norvay Switzerland - Italy elgiu
156 23.85 26.12 19.37 14.03 23.34 0.16005 2,011
1S7 23.715 26.14 19.36 14.03 23.35 0.16005 1.992¢
»58 23.87 26,44 19.35 14.03 23. 2 0.16004 2,006
9 23.94 26.53 19.34 14,06 23.22 0.16113 2.004
Y 23,923 26.52 19.39 14.02 23.165 0.16003 2.0072
"ol 25.145 27.%4 19.37 13.95 23.175 0.16003 2,01
XY 25.11 27.835 19.45 14.015 23.176 0.16003 2.011¢
1283 25.126 27.767 19.305 14.00 23.11 0.16095 2.0045
1954 25,161 27.€45 19.41 13.98 23.162 0.1605 2,0076
165 24.975 27.75C 19.34 13.983 23.092 0.16006 2,0152
1056 25.02 27.71 19.44 13.98 23.173 0.16025 2,0074
*67 25.027 27.76 19.39 14.00 23.15 0.16019 2.0153
1998 24.95 27.615 19.352 14.005 23.257 0.16062 2.0004
Deutoche Gus lders Kronors Kronors Prancs Lira France

Hark



Table Af. Ueighted G.D.P. and weighted average per capita

Year
1956
1957

1950

1959

' 1960
1961
1962
1963
1964

' 1?65

1966

incomes of 7 European Nations.
dollars -- 1963 prices)

G.D.P.

120290.51
121562.72
129293.42
140470.42
147069.17
150731.32
171257.13
178715.81

'1888%2.02

196388.50
203038.05

(Millions of U.S.

Per Cepita Y

891.78

895.18

941.68
1014.22
1051.07
1069.37
1206.03
1249.76
1311.68
1349.70
1387.61



Table A7. Projected G.D.P, for selected nations and areas

1966

Actuil 1966 1970 1975 198
West Germanyl 332.8 349,691 450,721 618.997 850.097
Adjusted datal 332.8 349.691 444,975 522,555 662.274
Netherlands3 61.420 61.110 73.130 91,523 114, 564
Sueden® 81.091 80,953 95.473 117. 355 144244
Norway? 47.420 46.523 54,634 66,791 81.652
North /merica 765 £75.582 1034,927 1224.118
World Index - - 132 161 196
(1963=100)
World Per Capita Index - 111.4 126,6 148.6 174,3
(1963=100)
7 European 203.030 208,133 261.745 32.579 464,218

(Billion US §)

 Thousand Million Di

2Grovth rate implied in original data adjusted to hold predicted West German
per capita income increase factor below 2,

3Thousand Million Guilders
aThousand Million Kronor
SThousand Million Kronor

®811110n U.5. Dollars



Table A3. Egtimacing equations utilized in projecting pross domestic produs

iad

t<
1nb, by R H:B)>B
Hest Germany 4.770440 0.06345893 (t) there t1967w=]2 .987 27.7
(0.00000524)
Netherlands 10.25727 0.0448917 (t) Where t1967=12 . 988 5.4
(0.00000313)
Sweden 10.60017 0.04125982 (t) Where t1967=12 .9%0 31.6
(0.0000017)
Norway 10.06464 0.04125982 (t) Where t1967=12 .982 23.4
(0.00000295)
North umerica 4.146080 0.03357938 (t) 'here t1466m17 .9€7 21.0
U.X. Irce~ (0.00000256)
7 Buropean 11.61565 0.05729845 (z) ithere t196G=]2 . 986 25.0
(0.000005284)

Horld Per Capita 4.169880 0.03197¢S (t) Where t1966=17 .995 54.8
G.D.P. Index (0.00000034)

l/In4ependea: varjovle : time in all cases.

ZCrieical velue of ¢ €te = .995 : 3.169, 3.106, and 2.947, given 10, il and 16
DF respectively,



Table a9.

Zquation
Form by
LAl
Wlorld

Linear

glog, -0.03984724

~m*log (a) -0.68190336
.milog (b) -4.6958408

No. umerica

s

near 10. 235608

- nlor 3.0516911

iwwnrlog (a)  2.320747

-milog (b) 17.384140

7_‘lurope

-.ear ~3.4142914

nglog ~5.9362793

‘em’log (a) 0.23112774
emilog (b)-59.457125

Hest Germany

. 'near 0.40419757
uoglog -6,007678
Semilon (a) 1.1686144

‘em?log (b)Y 59.970855

Measurements of

'=0.031385496 -

by

0.017121242
(0.00238562)

0.97574541
(0.14434552)

0.012064527
(0.0016497888)

1.3795668
(0.21109731)

-0.00028027051
(0.00070706457

~0.100897
(0.24797243)

~0.00002829552
(0.00007364661)
-0.99102771
(2.3322710)

0.0083229527
(0.00097870027)

1.523961¢%
(0.16092439)

0.0013495996
(0.00013690328)

9.3257427
(1.2016672)

0.0016898653
(0.000251602)

0.96113578
(0.14781998)

0.00019927343
(0.000031191042)

£.0939344
(1.2286072)

# of
Obsgerv,

13

13

)

811

792

.818

701

.017

.019

.016
.020

.879

.900

. 907
.858

.£19

t(by)

7.177
6.760

7.313
6.535

-0.396
-0.415

-0.304
-0.425

1,511

9.470

9. 858 '

7.763

' 6.716

6.502

6.389
6.588

51.50.
45.69

53.47

42,701

0.157
0.172

0.148
0.131

72,43
89.6C

97.18

60.267

45.11
42,28

40.82

43,400

-0.07
.0009
-0.17

0.172

"0 . 084
-0 . 106
~0.164

0.9
0.96
0.97

0.96
0.736

1.205
1.594

per rvapita -ncome elastic..y of demand for. bananas '~ general
{

Independent
Variable

U.N. ¥orld
Per Capita
G.D.P. Ind.

Per Capita
G.D.P. In¢

Per Capits
G.D.P. Tnd

Hzt.
Per Capite
G.D.P. (%)

Per Capiia
G.D.P. (§)

Per Capita
G.D.P. (%)

Per Capita
G.D.P. ($)

Per Capitu
G.D.P, ($)

Per Capita .
G.D.P, (DM,

Per Capita
G.D.P. (DM)

Per Capita
G.D.P. (DM)



Table 2. CZontinued

“quat’on # of “(b
Form b, n Obser. .12 (be)
Nether]ands
uinear «4.7302742 0.0024471146 11 .850 7.532
(0.0003250403
>~log =13.371s%6 1.8066711 11 846 7,423
(0.24337586)

-milog (a) -0.05568%108 0.00041566473 11 .0844 7.362
(0.000056456795)

.xnilog (b)-£2,739853 10.590851 .844 71.354
(1.4379751)
Sweden
'..near 1.00R2045 0.00056376111 11 .5C6 3.764
(0.00014976404)
alog -5.2074957 0.76990615 11 . 544 3.457
(0.222.,9358)
.cmilog (a) 0.9983724% 0.Cto.055765963 11 .SR0 3.717
(0.00002387r23)
.emilog (h)-30.403244 1.8854496 11 .550 3.497
(1.3982462)
Norway
{. ' near -0.39231724 0.00073765757 11 .409 2.620
(0.00028065613)
Loplog -3.9534, 1.1303597 11 xT/YA 2.293

(0.51470978)

Jemilog (a) 0.82365978 0.00010896716 11 345 2,292
(0.000047526906)

Independen.

F Ey Variable
2.08 Per Capit:
56.73 1.61 G.D.P. (Co
1.37
55.11 1.80 Per Capit:
G.D.P, (G
1.547
54.21 2.119 Per Capit:
2.909 G.D.P, (Gu
54.245
0.81 Per Capits
14.17 0.85 G.D.P. (ki
0.89
11.95 0.77 Per Capit¢
G.D.P. (¥r
0.667
13.82 0.932 Per Capirc
1.331 G.D.P. (Kt
12,228

1.06 Per Capite

6.91 1.06 G.D.P. (Kr

1.03

5.26 1.18 Per Capit:

G.D.P. (Kr
0.997

5.26 1,406 Per Capitae

2.179 G.D.P. (Kr

Sem) log (b)-65.912262 7.91864C3 11 401 2,589 6.70
(3.5021391)
H.b1 0 where -alculated P exceeds the tabulatcd values shown: DF
10, 1 12,1
Semiloz equations (a) & (b) refer to 0,995 12.83 11.8
ransfermations of the dependent and independent o . 990 10.06 9.33
variables respectively. Transformations on X, (b), D950 4.96 4.75

rause the funclion to increase a: a decreasing rate
ond valucs for © fet lower through time.

The l:ncar and semilog function imply elasticities that vary thoughoul the length
9. rhe consumption functions. The lou values shown in column El are for the carliest
wears of observation (usually 1956), che ending year (usually 1967) and some date roughly

cstimated at 1980.



Table Al0.
Equatio.:
Form b
World
0.013418455

Linear

iglog -5.3078947

-~amilog (a) -3.3717041
emilog (b) -0,14903766

7_Europe
“inear -0.16666871
©3log -6,3998117

semilog (a) -0,67679501
Semilog (b) -9,229614

West Germany

Linear 2.2251434

Loglog 1,6213541

Semilog (a) 0.86255527

Semilog (b) 2.6339369
Netherlands

/i near -13.79145

i

by

0.0006842115
(0.00045508637)

0.59467184
(0.54825144)

0.0083267883
(0.0067988529)

0.049631633
(0.036855946

0.0013849338
(0.000%"491284)

0.956197°1
(0.32703706)

0.00087202453
(0.00027989029)

1.5149346
(0.49898531)

-0.006032645931
(0.00015339374)

-0.10812950
(0.39341431)

-0.000032233263
(0.000081519426)
-0.067153890
(0.73869317)

0.0042420588

#‘of

Obgerv. R
11 .184
11 .105
11 .130
11 . 154
11 .515
11 461
11 493
11 480
11 0.004
11 0.007
11  0.015
11  0.008

t(bi)

1.503

1.085

1.225

1.346

3.259
2,924

3.116
3.036

-0.213
-0.273

-0. 395
-0.0501

1.18

1.80
1.813

9.71
9.27

0.04

0.08

'0.16
0.008

11 .895 9,228 85.16

4

Independen.
Eg Variable
0.77 U.N. Worl.
0.84 Per Capit.
.8¢ G.D.P, Ip
0.59 Prer Capit.
G.D.P. In.
0.55 Per Capit-
0.83 G.D.P, Inc
1.25
1.16 Wgt,
1.09 Per Capit:
1.06 6.D.P, ({
0.96 lex Capi..
G.D.P. ('
0.777 Per Capit:
1.244 G.D,P. (¢
1.569
<0.06 Per Capite
-0.07 G.D.P. (DM
-00 13
-0.11
-0.119
~0.195
'0.25§
' 7.90 Per Capita
‘2'75 G.D.P. ’
. 1.82  (Guild,) -

Measurements of per capita income elasticity of demand for Colombian banana§



Table £10. Concinued.

Netherlands cont.

7.702

4.23

Loglog -34,454132 4.2037%24 11° ,856 59,32 Per Capita
(0.556 8842) G.D.P, (Gu
3.66
jemilog(a) <-2.9786449 0.,0009854883 11 .853 7.607 57.87 5.024 Per Capite
(0.00012949336) ( 6.856 G.D,P, (Gt
‘emilog(b)-148.49632 18,295575 1i  .884 8,70378 75.756
(2.1020255)
Sueden
2,13 Per Capit-
near -1,3602834 0.0003455898 11 .104 1.078 1,16 1.61 G.D.P. (1
(0.00032046654) 1.36
Per Capit:
onlog -17.482971 1.9423161 11 0.053 0.746 0.56 , 1,9 G.D.P. (IC
(2.6023348)
1,72 Per Capite
3emilog (a) -1.0016109 0.00023004647 11  0.059 0.794 0.63 2,44 @G.D,P. (I
(0.00028964333) 3.45
cmilog (b)-24.254364 2.055081 11 .089 ,986 .97
(2.08938370)
Norway
8.91 Per Caplte
near -3.2486134 0.00039975748 8 .345 1.922 3.1 2,70 G.D.P, (1
(0.00020796163) 1.68
Per Capite
Logloy -41.186722 4,393351 g .261 1,57 2147 4,39 G.D.P. (Kr
(2.7955894)
3.672 Per Capite
Semilog (a) «4.7456732 0.00040113965% 8 .261 1,57 2,47 5.175 G.D.P. (XK
(0.00025501525) 8.022
Semilog (b)-39,3575513 7.9186483 8 .342 1,905 3.63
(4.3564391)
dip1, 0 vhere calculated F exceeds: DF
10,1 7,1
s 995 12.83 29.2
¢a +990 10.04 12.2
X .950 4,96 5.59

Only the by‘s for 7 Europe and Netherlands are significant at(x = .95 or above,

Two semilog equation fitted:
the second (b) transforms independent data.

Cf. notes in Table .19,

The first (a) transforms the dependent variable, °



Table All. Colombian banana exports 1956 - 1967

Country 1956 1957 1958 1959 1960 1961 1962 1963

FaSnmemtms  sempuah  e———— ——

1964 1965 1966 1967

West Germany 88.5 94.0 103.0 118.5 137.4 136,3 108.2 131.1
Netherlands 22,1 20.5 19.5 43.5 35,5 47.7 33.3 62.3

Sweden 18.3 18.6 0.9 11.3 7.1 11.4 4.2 8.2
Belgium 21.0 18.6 16.5 0.6 - - - -
Norway - 1.6 0.4 1.5 5,2 6.1 0.8 -
Italy - - - - - - - -
Finland - - - - - - - -
Bast Germany - - - - . - - -
France - - - - - - -
Czechoslavakia - - - - - - - -

United States 54.4 20.9 22,, 27.6 5.0 3.4 0.5 0.8

Switzerland 2.6 9.1 9,2 0.3 - - - -
United Kingdom - - - - - - - -
Rest of World 1.9 0.2 1.9 0.1 0.5 0.6 - -

85.9 130.0 128.1 68.3
71.3 k89.8 115.6 216.4
2.1 .24,8 29.9 18.6
44 - - s
1.2 10,9 7.

7.5 22,2 3.0

- - 2.7 2.2
- . - 3.2
- - - 1.2
- - 1.5

2,7 - -

- 0.2 -

Total 2.5,8 184.1 174.0 203.4 190.7 205.5 147.0 202.6 171.6 253.3 310.9 325.6



Table Al12, World exports in thousand metric tons

Other Rest
Costa Latin of
Year [Equador Honduras Fanama Rica 3razil Colombie America Africa World Total

1956 579 393 248 233 188 216 540 352 318 3067
1957 669 337 290 310 219 184 652 400 322 3382
1958 743 398 267 302 271 174 658 396 328 3537
1959 1045 359 291 213 213 213 795 375 249 3759
1960 1065 363 263 273 242 191 906 388 264 3955
1961 985 430 272 231 246 206 897 353 312 3932
1962 1100 368 251 203 216 147 £34 441 311 397
1963 1340 344 298 262 206 293 805 472 307 4240
1964 1320 . 349 267 294 226 172 695 450 456 4229
1965 1200 527 335 316 216 254 791 427 489)
1966 1265 739 385 359 205 311 810 370 537x
1967 1262 P25 454 '371‘ 171 326 822 370 5546
195¢ 1253 25 526 400 160 295 1005 366 5716

1969 1300 920 575 650 220 380 1000 381 6447



Table Al13. World imports of benanas in 1,000 metric tons=’

Country 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
W. Germany 296 32 423 430 452 473 467 415 487 D0 606.2 639
France 266 309 351 341 353 367 398 362 353 233'3460.4
Italy 48 44 62 62 87 103 135 161 164 g;g'sazz.h
Hetherlands 41 . 47 52 57 60 68 71 72 69 g;'3 99.5 103.¢
Belgium 55 57 61 61 66 68 68 65 68 33'7 98.3
United
J 352.5 376.3
Kingdom 320 319 313 339 350 371 374 365 door> 83369
United 1533.5 1558 1616 1704 1951 15653 13113 13785 14483 15653, -
States 1557 1589 1649 1704 1951 1886 1615 1667 1744 1820 1617

136 132 136  152.3 167

Canada 139 144 147 154 172 166 153 151 157 185 174.9
Argentina 113 175 240 206 191 -212 176 163 167 138'5173.3
Rest of World 148 170 207 214 267 281 272 503 570 609
Sweden 43.6 42.5 39.6 38.42 38.65 41.6 44.75 43.8 45.37 53.33 57.33 60.0
Norway 12.6 28.8 28.5 '23.59 24.43 27.42 28.07 24.75 27.45 33.11 34.79 36.5

Switzerland 23.2 28.4 33.8 35.06 44.8 47,56 53.08 53.78 54.27 56.10 60.82
World Total 3205 3455 3747 3741 4142 4210 3968 4219 4393 5170

1/
Data for Sweden, Norway, Switzerland from EAO Trade Yearbook 1968; data shown:

in double amounts from same source.



