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ANALYSIS OF THE DEMAND FOR RAW TVORY
CASE STUDIES GF HONG RONG AND JAPANY

1. Introduction

This chapter examines the trends in total and net demand for
unworked {(raw) ivory of Japan and Hong Eong over the periods
1950-27 and 1962-37 regpectively. This is done through the
construction of two econometric models. The first 1s a relatively
simple estimation of the income and price slasticities of demand
at a national level., The second invelves the construction of a
more elaborate model, that attempts to calculate price
elasticitiss while alse including an ‘asset demand' motivation
for holding iveory, which is asserted by some authors as being
gignificant (Douglas-Hamilton [12877).

he Japan is a major consumer of raw divery [Barbier [1985hL}1},
calculating the income and price elasticities of demand is
important for designing appropriate policies to limit demand, and
thus controlling the global trade in raw ivory.? There are at
least four policy relevant features of empirical estimatss of
demand elasticity. First, a low price-elasticity of demand would
sugaest that a tax on raw ivery imports would not be effective in
gigqnificantly reducing end-uge demand. Second, the asset-demand
model should also indicate the extent te which unworked ivory is
held as a store of wvalue, Since interest rates could could neot be
influenced by s=pecifiec policies aimed at the ivory trade, a high
interest—elasticity may limit the extent to which demand-control
or supply contrel policies will influence trade. Third, if demand
is price inelastic there are implications for the gains that
would be made if "producers" - 1di.e. countries of export origin-
cooperated the restrict the supply of ivory. Fourth, the measure
of income-elazticity will show how sensitive ivory demand will be
to economic growth in final consuming countries, and will thus
enable a better idea to be obtained of how elephant population
decline might be prodiscted inte the future.

As in the case of Japan, Hong FKong 1is a major importer of raw
ivory (Barbier [193%al}. Calculating the income and price
elasticities of demand by Hong Kong iz important feor designing
appropriate policies to limit demand, and thus controlling the
global trade in ivory. However, unlike Japan, Hong Kong is less
of a Final source of end-use demand than a major “entrepot” in
the world ivory trade. A significant preoportion of ts imports of
raw ivory are re-exported to other countries. The resulting net
imports may be held as stockpiled inventories, to be exported
later, or tused az raw materials for its ecarving industry, which
may also be eventually exported as worked iveory. Thus net impmrts
do not necessarily indicate final end uss ceonsumption of ivory in
Honhg Kong. -



Hevertheless, in order to determine whether any poliey
interventions are feasible at this entrepot stage in the world
ivory trade, it is dmpertant to analyze the elasaticities of
demand and asset-demand motivation for imperting ivery im trading
countries such as Hong Rong. For example, a high price elasticity
of demand would suggest that a tax on raw iveory inports into
entrepot countries might be effective in <ontrolling the world
trade. The anzlysis gzhould cover both gress imports, which
include re-exported vory, and net imports. At the very least,
this ghould reveal whether policy interventions are more
effective at the final end-use demand stage of the ivory trade
rather than at the entrepct stage as represented by Hong Kong.

2, Analy=is of Japsasn

i. Background

Japan's end-use demand, or final consumpticon, of raw ivory
remained fairly stable in the 19503 and early 60=,. but then
increased dramatically from the 1late 605 to the early 1980z
{Figure 1 and Table 1).2 For example, at i1ts® peak in 1982 raw
ivory consumption was 15 times its level din 1950.

In the early 1980s, the relative importance of Hong Fong as the
centre of the ivory trade was overtaken by Japan, & major reason
¢ited is that, although 3in 1980 Japan accepted the control of
inported tusks agreed under the Convention on International Trade
in Endangered Species (CITES), up to 1985 Hong Kong's legiszlation
has been more effective than Japan's in implemsnting CITES rules
for raw ivory. &as a result, illegitimate suppliers of ivory from
Africa reduced their exports to Hong Fong, which subsequently
became more reliant upon Japan as a source of supply (Caldwell

(19841, [1937]}). Thug, in the 19808, re-exports to Hong Kong
initially bhegan absorbing a growing proportion of Japan's groas
imports of raw ivory, however since 1984 the trade has

experienced a steady decline back to pre-1983 levels (Table 1).

However, in 1985 Japan Introduced an amendment to the Import
Trade Contrel Order which implements the ‘Japan Laws, Crdinances
and Other Regulations Concerning Foreign Exchange and Foreign
Trade'. This amendment eliminated the acceptability of country of
origin certificates, and required the presantation of a wvalid
CITES permits from the country of export or re—export. At the
game time, the ivory importers self-imposed a further measure,
namely to present all documents covering individual shipments to
the CITES Secretariat for review before importation inte Japan is
allewed. If any discrepencies are noted, the Japanese dealers
reject the transaction. Therefors, Japanese ivory transacttions
have been 'transparant' and subject to constant examination since
1585 (Milliken [198%1}.

The new regulation began affecting raw ivory imports din the
secend half of 1985, and in 1986 gross imports fell to their
lowest level din 20. years {Table 11}, Thus, since its peak in

2



1983, Japan's consumption of raw jvory has fallen rapidly and
although thers hasg been a sglight recovery in 1987, the 1988 trade
will be less than 100 teonnes, a figure approximately 40 tonnes
less than the 1987's trade. This is further evidence that imports
of raw ivery to Japan remain substantially reduced. (Figure 11V,

Given that Japan is a major end-use consumer of ivory, the main
effect of the 1985 Japanese regulation has been to create a block
at the importing end of the illegal trade route. This may have
given rise to the diwversion of illegal ivery teo entrepots and
importing comsumers that have & less strict control on exports.
An example of this is the subsegquent large-scale stockpiling of
illegal ivory ipn Macau, Siugapore, and Dubai, deatinations which
largely rose and fell din the seguential order mnoted (Milliken
[1989]} .+ When Japanese regulations took effect the illegal
traffic from ARfrica became more 'transparent' {iie., we became
more aware of the tremendous volumes of ivery moving cutside
CITES channelis). It remains to be documented to what extemt, if
at all, this trade represents an increase over previuves vears.

Before the mnew regulation in Japan, the Japanese import system
unwittingly assisted the 1llegal trade: country af origin
caertificates were accepted in lisu of the reguired CITES
documents, so that the ‘act of smuggling' merely invelved moving
ivory inte Japan openly with deocumentation which was not
sanctioned under lese strict import controls. This meant that
large—scale 'smuggling' Wags unnecessary. Now, after the
regulation, it 1is possible, although somewhat doubtful, that
smuggling has increased. 2 modest growth in the trade between
Japan and Heong RKeng in cut and simply worked ivory has emerged,
although this apparantly halted 4in 1938 when imports dropped by
about 15%. This trend may be to evade the regulations imposed on
raw ivory by diverting trade into worked ivory, and consaguently
exploiting a loophole in CITES regulations. Thus these trends
indicate - a pogsible weakness in the existing CITES control
system, which if they continuve might make the whole system less

tenable. On  the other hand, ivory with proper permits is
currently gelling for several times the price of ivery without
them ({(Caldwell [13%87]}. This could hopefully ancourage producer

countries in Africa to maintain a regular supply of legally
traded idvery to inporting countries that fellow the CITES
Convention.

Clearly, one key to regulating the world trade in ivory lies in
controlling the demand for ivory by end-use consuming countries.
But to undersiand the policy options availlable to theses countries
for asserting this ¢ontrel reguires better analysis of their
demand for ivory.

One policy optionm that zhould ba explored is whether conszumer
countries such  as Japan should empley a tax to reduce end-use
demand. Real raw ivory prices - the per unit vwvalue of net
imports of raw ivory deflated by the consumer price index - were
glgnificantly higher, but more volatile, in the 19702 and #0s
compared to the 1950s and &0s {Figure 2. Over 1983-8B6, Japanese
real raw ivory prices rose sharply but then fell bhack in 1987,

-
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which may have contributed significantly to the trendsz in final
congunmption over 1983-37 discussed above. Phis suggests that, in
recent years at least, Japansese consumpticn of raw ivory is
sensitive to chenges in its rezl price. Ancther wiew put forward
iz thiz ¢could have been an artefact of better control. That is.
the imposition of trade controls have ocut off the szupply of
illegal diwvory, and driven the price of legal ivory demanded
higher and as a consequent the price of impeorted iveory has risen.
Alternatively, the costs of harvesting iveory Efrom African
elephants, particularly for hunting +the remzining populations
concentrated in forest areaz, may have risen in recent years=.
Any resulting contraction in the supply of ivory to the world
trade would have resulted in higher real prices.

Finally, Table 1 indicates that, over the 1870-87 period for
which data are awvailable, the per unit walue of Japanese net
imports of raw ivery tends generally to sxceed that of gross
imports. This would suggest that Japanese re—exports of raw
ivory tend to be of lower wvalue than raw ivory retained for
dome=ztic consunption. Thiz may ke accounted for by Hong Kong
tending te import smaller and inferior guality tusks than Japan.
Ivory might therefore be a “luxury' consumption good in Japan,
which may make it more amemable to control by taxation. Both the
income and price elasticities of demand for raw ivory should
therefore be analyzed.

There iz also a need to analvze whether investors are attracted
to ivory as a store of wealth, especially in times of high
inflation. For example, at the global lewvel, the real walue of
ivory was z2ix times higher in 1978 than in 1960, and at no time
singe 1973 has the real walue been less than three times its
average for the 1%60s (Douglas—Hamilton [1%87]). If there is a
2ignificant "azssst demand' for dvory in consuming and entrepot
countries, then the returns to helding it should be greater than
those cbtained from an alternative asset., A proxy for the latter
would be the real rate of interest 4in the dimporting country.
Figure 3 compares for Japan the percentage change 1in real raw
ivory pricaes to the real interest rate (both at 19280 prices).
The real interest rate ha= fallen =zteadily since 1950, whereas
the percentage change in real raw ivory nrices has fluctuated
significantly, particularly since 1870. If an ‘asset demand' for
raw ivory exists, it may be cyclical; i.e., only over certain
years may the capital gainz from holding ivory exceed those
garned from other assets,

ii. Dewand Analvysi=s

A simple method for estimating the elasticitiez of demand for
ivery 1in Japan is based on a Cobb-Douglas model relating
Japanese consumption of raw  ivory to real raw  ivory prices and
real groszz national product:

JCET = & * (RJRIP}P * {(RIGHNP}® {1}

where



JCRI = Japaness consumption of raw ivory

REJRIF = real Japanese (net} import price of raw ivory
{1980 prices})

RIGHE = real Japanese dgross natiomal product [1380

prices}.

fhus the coefficients b and ¢ are the price and income elasticity
of demand respectively.

Data on Japanese imperts of raw dvory are from Japanese Customs
import statisticz =znd not from Japanese CITES data. This haz
been the procedure feollowed by past gualitative analysis of the
Japanase trade in unworked ivery (Caldwell [1984], [1987]: Parker
[1979), {19831; WTMU [19E3]].

A leg-linear time geries regressicon of {1} allows direct
estimation of the coefficients of elasticity, b and c¢. Ordinary
least sguaras regresgion revealed thse presence of first-order
serial correlation, which was corrected uszing the Cochrane-Orcutt
procedure. In addition, results were dmproved by including a
dummy wariable for 1986 -~ the vwyear of the zubstantial f£all in
Japanese net imports. This led to the following estimatess (with
t-statistics in parentheses):

= 4.8286 - 0.516F + 0.999Y - 1.419D {2}
(1.23) {-1.73} 1{2.68)} {—4,95)
period: 1952-87 R = ,LB807 adi R* = 782
S.E. = 0.324 D-W = 1.9% Fz, 2z = 32.5
where
r = natural leogarithm of JRIC
2 = natural logarithm of RJIRIFP
Y = natural logarithm of RJICGNP
Ly, = dummy wvariable for 1986,

The coefficients for ¥ and D are significant at the .02 and .01
confidence levels respectively (two-tailed tegt), and the
coprfficient for P is significant at the .10 level. As the
estimate of the constant i1g olose to 80% signifiecant, it i= alsc
retained.

Thus the result of this sinple regression is a price elasticity
of demand for raw ivory in Japan of approximately one half. A
10% increase 1in the domestic price of raw ivory would therefore
reduce the guantity demanded by about 5.2%. Similarly, the
satimated income elasticity of demand of about unity implies that
a 1% increase in Japanese real GNP results in a 1% rise 1in ivory
damand.

Extending the analysis to examine an “assel demand’ motivation
for holding raw divery < essentially invelves including an



addition=]l variable in (1) to account for the feturns on
alternative zssets:

JCRI = A * (RJRIP)P * {RJGHP}C * [(RJORE)Y , - (3}
where
RJDR = real Japanese discount rates ({(%}.%

Thus an estimate of 4 would provide the dnterest-elasticity of
demand for raw ivory. If an azset—demand relationship exists,
then one would expect d to be negative; that is, as interest
rates rise it is 1lesz attractive to held divory as a store of
wealth.

In addition to regressing the log-linear versicn of (3], more
robust wversions ineluding additieonal wvariables were also run,
2.¢., &4 dummy variahle £for 1986, lagged wvariables for RJIRIP,
EJCNF and RJDR, and new vwvariables s=zuch as real and nominal
ven/dollar exchange rates and the percentage change in real

Japanese raw ivory prices. In the best regreszsion of (3}, none
of these additional wariables proved significant, except RJIDR
lagged one vyear and D. However, thiz wversion alsc displaved

second-order serial corrslation, which when corrected yielded the
following estimates:

C = 4,901 - 0.702F + 1.147Y + 0.242% — 0.397R{-1) - 1.41%D (4]
{o.61) {-2.23} (1.9} {1.26) {—-1.40} {-3.83}
period: 19854-87 R = ,844 adj R2 = _802
S.E. = 0,315 b-w = 1.80 F5,za = 20.1
where
R natural logarithm of RJDR

(/|

R{-13 natural legarithm of RJDR, lagged one period.

The coefficients for P and D are asaignificant at the .05 and .01
confidence levels respectively, and the coefficient for Y is

significant at the .10 level. The coefficient for R is 85%
significant, and that for R{-1} 70% significant. However, the
constant  is leas thamn 50% significant. Conseguently, an

additional wversicon of the model was regressed with the constant
omitted. This wversion digplayed first-ocrder serial correlation,
which when corrected resulted in the following estimates:

C = - 0.718F + 1.530Y + 0.372R - 0.257R(-1} - 1.20D {44
(-2.39)  (6.43}  (1.B55)  {-1.10) (~4.03)

periﬁd: 1953~-87 R = 816 - adj R = .754

S.E. = 0.324 D-W = 1.95  F5,30 = 25.7

The coefficients of Y and D are now both significant at the .01
confldence level, and the coefficient of P 18 easily significant
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at the .05 level. R and R{~1} are again both #5% and 70%
gignificant respectively.

Versions {4) and (4'} both ¥ield higher estimates of price and
inceme elasticity of demand for raw ivory 1in Japan. Both
versions seem to indicate @ price elasticity of about 0.7.
Inceme elasticity in (4) is estimated at arcund 1.1 but inoreases
te over 1.5 in {4'}. fThus the extended medel indicates that the
demand for ravw ivory in Japan may be income-elastic, and although
it is not price-elastic, there is a significant degree of price
sensitivity. -

although the wvariables R and R{-1} are not strongly significant,
it is nevertheless difficult to acespt the hypothesis that there
iz no relationship between the level of real interest rates and
consumption of ivory in Japan. Interest rate elasticity in the
current periocd is eatimated to be about 0.3 in {4} and 0.4 in
{4'}; however, the lagged interest rate elasticity is -0.4 and
-0.3 respectively. Thisz suggests that a higher level of real
interest rates in fthe previcus year will reduce consumption of
raw ivory today as i1nvestors will have been attracted to other
income-earning assets and thus in the immediate future invest
less in ivory as a store of wealth, On  the other hand, high
current levels of real interest rates today may mean that
investorse expest fufure real rates to be lower and thus will
switch te investing in ivory as an alternative asset.

Howaver, the low sstimated cosfficients for R and E{-1) indicate
that demand 1s fairly interest-inelastic. Coupled with the fact
that these variables are not strongly significant, this sugaests
that further analysis of the ‘asset "demand' motivation for
holding ivory may need to be undertaken using more soph1st1cated
methods and models than the ocnes employed here.f®

iii. Conclu=ion

Simple estimation of the elasticities of Japanese end-use demand
for raw iveory reveals a price elasticity of about one half and an
income elasticity of approximately wunity {see Table 2 which
summarises elasticities). When an "asset demand' motivation is
included, price elasticity increases to over 0.7 and income
glasticity rises to at least 1.15, and in the best meodel, to over
1.53. Intuitiwely this seems reasonable. If ivory is being held
as a steore of wealth, one would aypest it to be more income-—
elastic {i.e., more of a luxury good), and one would also expact
demand to become more sensitive to  changes in real prices, as
these now determine the returng on ivory as an asset.

Although the above models do seem Lo present reasonable evidence
that such an "asset demand’ metivation for helding ivery in Japan
does exist,  further work is reguired before one can conclusively
reject thz hypothesis that no such motivation 15 at work.
Egually important, 1f such & relationship does exist, more
analysis iz vrequired before the actual mechanics and magnitude of
the "asset demand' for ivory can be satisfactorily revealed.
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However, the elasticities estimated from the above models do
indicate a number of important pelicy implications. First, as
the demand for raw ivory in Japan seens to be significantly
sensitive to real pricdes as well as income—elasti¢e, there appears
to be e=ome scope for the use of import taxezs as a means of
discouraging domestic consumption. For example, assuning 0.7
price elasticity, a domesztic tax on consumptien that raised real
ivery prices by 10% would reduce the 1987 level of consunptien by
T.2 tonnes. Taxes that doubled the real price of raw ivory would
reduce Japanese consumption by about 70%, which din 1987 would
have meant a total net import level of 7,228 kg - about the level
of gross imports In Japan in the early 1960= {(Table 11}.

As raw iveory demand in Japan appears to be fairly income elastic,
it is essential to  take measures o reduce consumption as real
GNP in Japan continuss to expand at around 4% per anoum. This
could inecrease ivory consumption by 6.1% each vear — or an
additional &.3 tonnes based on 1937 levels. In additicn, the
high income elasticity of demand for iveory would suggest that any
tax would be progressive. Thuz one would anticipate that the
higher incoms groups in Japan would bear preoporticonately more of
the burden of taxation,; particularly if +there is a strong asset
demand motivation for holding ivory.

Inposing high taxes on raw ivory consumption in Japan would not
be effective without further tightening of CITES controls and
other import legislation that has a bearing en ivory imports. In
particular, any possible loopholes that may allow illegal ivory
or ivory imports without proper documentation teo enter Japan if

it is only slightly worked or cut need to be closed. In turn it
may also be necessary to dimpose taxes on all worked iveory
permanently entering Japan. Moreover, a major advantage of

combining taxes with exiszting and improved contreols 1s te
counteract any smuggling of raw ivory into Japan 1f this exists
(Caldwell [1987]}. A sales or wvalue—-added tax on ivory consumed
within Japan would further disccourage demand whether the raw
ivery was legally imported or smuggled.

The ultimate aim of taxes and regulations on net imports of raw
ivory 1nto countries that are large end—use consumers such as
Japan 1z toe facilitate c¢ontrol of the glcebal trade and thus
hopefully help end the overexploitation of elephant populations
in Africa. Unfortunately, stricter controls and the use of taxes
by one or ewen a few consuming countries may reduce their
domestic consumption of raw ivory significantly, but may heot
necessarily affect the global legal and illegal trade if this is
diverted to new entrepots and end-use conszumers who have less
strict policies and controls. Already, there is evidence of such
diversions taking place in response to the stronger controls
already imposed by Japan and recent (1928) strengthening of
regulations in Hong Kong. Moreover, there is the unknown factor
of how & fall in demand in Japan will affect the trading price of
raw ivory. ©On the other hand, if Japan iz successful in reducing
its domestic consumption of raw ivory substantially through the
combination of taxes and regulations, increased pressurs through



CITES and other organizations could be put on other consuming
countries to follow suit. The demonstration of sffective
controls is preferable to ad hoc implementation of untried and
posgsibly dubicus <ontrols.

Finally, a price-inelastic demand for ivory 12 one of the
conditions favourable to the formaticn of an  ivory preoducers'
exporting cartel {IPEC}. ITf the African exporters can form an
IFEC and collude on price fixing and quota arrangements, the low
price elasticity of demand for Japan - a wmajor consuming country
- zuggests that revenues for the cartel can be raized by
restricting exports of raw ivory.

3. Analygis of Hong Keong

i. Background

Hong EHong'sa total, or otross, imports of raw ivory increased
steadily during the 19503 and 60s, grew dramatically in the mid-
19705, sustained these high levels in the early 19808 and then
declined sharply after 1983 {(Figure 4 and Table 3). The level of
annhual imports over 19385-287 - approximately 200 tonnes -is
roughly the same as import levels in the early 1960s.

Trends in net imports have largely followed these of gross
imports (Figure 4 and Table 4). The share of Hong Kong's re-
exports of raw ivery in total imports by weight was roughly 20-
258% in the early 1960z, dipped to under 20% in the late &£0s and
early 7T0=, and, with the exception of unusually strong
performances in 1973-74 and 1983, bhas remained at roughly 25-30%
ever s#ince {Figure 4 and Table 5},

In recent yvears the pattern of Hong Kong's trade in raw ivory has
undergone some important changes. In the early 1930s, the
relative importance of Hong Kong as the centre of the ivory trade
was overtaken by Japan. A major reason cited is that up to 1985
Hong Kong has been more effective than Japan in implementing
legislation agresd under the Convention on Internaticnal Trade in
Endangered Species {(CITES) (Caldwell [1984], {19871}, Two
results have emerged:

First, since 1984 total imports of raw ivory inte Hong Kong have
fallen off dramatically {Figure 4 and Table 3}. Tt 1is too sarly
te  tell whether this represents a success for CITES in
permanently reducing the flow of ivory through Hong Kong, or
whather the trade is temporarily adjusting - diverting ivory to
the illegal trade or o entrepcots and importing countries that
have 1less strict rontrels than Hong Fong and now Japan.”  In
addition, a significant trade between Japan and Hong Fong in cut
and simply worked iwvory has emerged, which appears to be
expleoiting a loophole in CITES regulations (Caldwell [3987]).

Second, legitimate =zuppliers of idvory from Africa have reduced
their exports to Hong Fong, which has subseguently become more

9



reliant on Japan and other non-african suppliers. Thus the long-
term frend of Hong Keong importing less divery direct from Afriecan
suppliers and increasingly from the rest of the world - in
particular Japan - seems to have acgelerated in the 1980s {Table
6 and Figure 5}.

An important pelicy option that needs to be explored is whether
the kKey fto regulating the world trade din raw ivery lies in
controlling the demand for ivory by entrepot countries such as
Hong Eoneg. In the case of Hong Kong, this demand consists not
only of end-use domestic consunption of ivory -  which may
actually be quite small - but alsc of supplying its re-export
trade and its export-oriented c¢arving industry, as well as any
stockpiling that i1s required to service both. The demand for
ivory in Hong Eong and other entrepot countries therefore differs
significantly from that in mainly end-use consuming countriess,
such as Japan. Analysis of the entrepot demand for ivory should
reveal thege differesnces.

Such an analysis should also reveal whethar it is feasible for
entrepot countries such as Hong EKong to employ a tax, either on
gross or net imports, to reduce their demand for ivery. In Hong
Eong, real raw ivory prices - the per unit value of total imports
of raw ivory deflated by the consumer price index - rose sharply
in the early 1970s and again in the 1late 70s, but fell in the
early 1980s before returning recently to maximum levels. Prices
for net imports have generally followed similar trends (Figure
e} . With the exception of the recent 1923-27 period, it is not
apparent that raw ilvory imports are immediately responsive to
changes im real prices, although some evidence for a lagged
impact seems present {(Figures 4 and 6). The latter weould be
consiztent with stockpiling of ivory.

The analysia of Japan's end-use demand for ivory indicated that
the per unit value of Japanese net imports of raw ivory tends
generally to exXeesed that of gross imports (see sectiom 2.11.10.
This is consistent with a final consuming country that re-exports
lower walue raw ivory, retaining the higher walued ivory for
domestic consumption. As Japan iz now a major supplier of raw
ivory to Hong Keong, presumably these exports are being used in
the Hong Eong carving industry - perhaps to be re-exported to
Japan as& worked divory. In contrast, in Hong Kong, over the
period 1962-87 for which re-exXport data are available, fhe per
unit wvalue o©f total imports of raw ivory tends to exceed that of
net imports {Tables 3 and 4). Thus, with a suUbstantial re-
export market 1in raw divery and an export—oriented carving
industry, Hong Kong appears to be exporting higher wvalued raw
ivory and retaining the rest as raw material for its carvers.
This again suggests that the regponsiveness of both gross and net
imports to price changes might be different for an entrepot as
oppoesed to an end-use ceonsumer of ivory. '

The need te respond to export markets of raw ivory and to supply
a domestic carving industry would call for some stockpiling of
raw iveory inventories. Investors may alsoc be further attracted
to stockpiling ivory as a store of wealth, especially in times of
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high inflation. For example, at the gliokal level, the real wvalue
of ivory was six times higher in 19878 than in 1960, and at no
time since 1973 hasg the real valus been less than three times itz
average for the 1960s (Douglas-Hamilton [1987]1}). Thus both the
real costs of holding ivory inventories as well ag the motivation
for holding ivory as a store of wealth weould be negatively
affected by the level of real d4interest rates in the economy.
Figure 7 comparesz for Hong ¥ong the percentage c¢hange in resl raw
ivory prices for net imports to the real interest rate {both at
19749/80 prices}. The real interest rate has fallen steadily
since 1963, whereas the changes in prices have been generally
more cyclical., This would suggest that 1f there iz any impact of
real interest rates on the stockpiling of ivory, it may be
ocyclical. Moreowver, if stockpiling, including “az=et demand, ' 1is
a significant component of the total demand for iveory in Hong
Fong, this would explain the conziderable flucetuations in
imports az indicated in Figure 4.

ii, Demand Analysis

A simple method for estimating the elasticities of demand for
ivory in Hong Eong is  based on a Cobb-Douglas model relating
imports of raw ivery to real raw ivory prices, real gross
demestic product and the exchange rate (HES/USS). This
ezstimation should was carried out for both total and net raw
ivory imports:

HERI1 = A * {(RHERIP:)}® * (RHEGDP): * (HEE}¢Y, i =M, T, {5}

where

Hong Kong imports of raw ivory, for net (W)
and total (T} imports

HEET,

RHERIP, = real Hong Fong import prices of raw ivory
{(197%/80 prices), for net (M) and total {T}
imports

REGDP = real Hong Kong gross domestic product
{1979/80 prices).

HEE = HES/USS exchange rated

Thus the coefficients b, ¢ and d are the price, income and

exchange rate glasticities of demand respectively.

Data on Hong Kong imports of raw ivory are from Heong Eong Customs
import statisticzs and uot from Hong Keng CITES data. Thiz has
been the procedure followed by past guslitative analysis  of the
Hong FKFong trade in unworked divery {(Caldwesll [1984), [1987);
Parker {1%7%9], [1988]; WTMU [1983]).

& log-linear time series regression of (5] allows direct
estimation of the coefficients of elasticity, L, ¢ and 4 for both
nat and total imports. For net inportz, ordinary least sguares

regression revealed the presence of  second-order serial
correlation, which was corrected using the Cochrane-Orcutt
procedure. The results were improved by  including lagged
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independent variables and a dummy variable for 1%84-85 - the
years when raw ivory imports responded significantly to tougher
Hong Kong CITES legislation {see sectien 2.1.}. This led to the
following estimates for net imports (with t-statistics in

parentheses):

T =13.982 - 0.514P(-1) + 0.352P{-2) + 4.436Y ~ 3.519Y(-1}

(10.2) {~5.15} {2.87) {7.39} {(~5.72)
- 0.857Y({-2) + 4.653% - 5.711E{-1} - 0.385D {&]
(-1.61} {4.99) (-7.20) {—3.07
period: 1966-87 Rz = (0,934 adj RZ = .874
S.E. = 0.149 D-% = 2.22 Fo.2¢ = 15.6
where
I = natural logarithm of HERIN
P{-1] = natural logarithm of RHERIPN, lagged cone period
F{-2)] = natural logarithm of RHERIPN, lagged two periecds
¥ = natural leogarithm of RHEGDE
Y{-1} = natural logarithm of RHEGDP, lagged one periad
Y{-2) = natural logarithm of RHEGDFP, lagged two pericds
E = natural logarithm of HEE
E{-1}) = natural legarithm of HEKE, lagged one period
i = dunmy wvariakle for 1984-85.

L1l coefficients are significant at the .01 confidence levels
{two—tailed test), except the coefficient for Y(-1}) which is over
85% significant.

The results of this regression suggest that real raw ivory prices
have a lagged but not a current impact on net imports into Hong
Kong. If real raw ivory prices in the previous yesar increased by
10%, then net imports in the current year would fall by 5.1%. On
the other hand, a 10% increase in real raw ivory prices two years
ago would actually increase today's net l1lmports by 3.5%. The
simplest explanation is that there i3 a lag effect of prices on
demand. It takez time for a rise in real priceg fo reduce net
imports of raw ivory. This would suggest a {lagged} price
elasticity of demand of approximately one half. One reason for
this lagged effect would be the presence of stockpiling -~ either
ta service the ecarving industry, supply future re-eXports, or
because of an ‘asset demand' motivation. However, 1f the real
price rise occurred sufficiently long age {i.e., Lwo years
previocusly}), the expectation 1is that today's prices might be
substantially lower, thereby increaging net imports in the
current period.

Regression {6) also indicatss that net imports are highly income
and exchange-rate elastic. A high income elasticity suggests
that raw ivory is a luxury good. As the economy grows and
naticnal income increases, more raw ivory will be imported. The
negative lagged effect on GDP suggests that, if in previous years
real income increased, importers will anticipate real inceome to
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be lower this yvear and reduce purchases accordingly. A high,
positive exchange-razte elasticity may at first glance seem
perverss; even though ivery imports are becoming more expensive
in terms of Hong FKFong dollars, net imports actually increaze.,
But =z substantial proportion of net imports may be servicing a
domestic carving indusztry that is sxport-oriented, which would
benefit from a higher exchange rate and thus regquire mors raw
ivory. However, i1f past exchange rates were increasing, one
might expect future exchangs rates to be falling. This iz
captured in regression {£) by the negative impact on current net
imports of lagged exchange rates.

An income slasticity of 4.43 and exchange-rate elasticity of 4.65
seen extremely high and may be over-estimated by regression (6).
One resson for this dis  that interest rates = the costs of
gtockpiling ivory or heolding it as a store of wealth - are
axcludad frowm the model. This effect is therefore being picked
up by the income and exchange rate variables. For example, the
income =lasticity measure may include the ‘waalth effect' of
haolding ivory. Similarly., the exchange-rate elasticity may be
obscuring the speculative dewand for stockpiling: 1f the exchangs
rate ig high but real interest rates are low or expected to be
low, it may =till be profitable +to increase mnet imports of raw
ivory to build up stocks. Including interest rates in the
regression should therefore correct for these over-sstimations
(see regression [(9) below).

A log-linear time series regresszion of (8) was also carried ocut
for total imports of raw ivory inte Hong Kong. The results were
improved by correcting for first-order zerial correlaticn and by
including lagged independent variables:

I =14.283 + {0.421F - 0.54%P (-1} + 1.088Y — 0.806Y{-1}

{12.680} ({(1.87)] [-2.38) {1.94} {-1_46}
+ 1_.123E - 1.409E{-1} - 2.082E{-2) {7}
{1.39) {-1.1s6} {—-2.22]
period: 1964-87 B2 = .861 ad} R: = 787
5. E. = 0.192 D-W = 2.04 Fr,24 = 1E.86
whersa
I = natural logarithm of HEKRIT
P = naturasl logarithm of RHERIPT
B{-1) = natural logarithm of RHKREIPT, lagged one period.

The coefficients of the constant term, P{-1) and E{-2} are all
easily significant at the .05 confidence level, ¥ is easzily
significant at the .10 level, P at just around this lewvel, and
¥Y(-1) and E at the .20 levsl. E{-1) is closs to 75% significant.

Total imports of raw ivory are vositively affected by higher real
current prices and negatively affscted by prices lagged one year.
Az grosgs dimports are not adjusted for annual re-exports of raw
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ivory, and as Hong Kong tends to export its higher wvalued ivory
imports, higher real import prices for raw ivory may actually be
encouraging total imports toe increase teo supply  the re—export
trade. Higher prices in the previous year wmay discourage
importing in the current year as 1t iz anticipated that real
prices will be lower.

Total imports of raw ivory appear to have an income elasticity of
about unity, and if in previous years real incowme has risen,
importers wmay assume that it will be lower in the current year

znd adjust purchases downward. If anything, the omission of
interest rates in {7} may be biasing incomwe elasticity downward
rather than upwards. Hong Kong tends te re-export its higher

valued raw ivery imports. As seen in the analysis of Japan, Hong
Fong's main re-export market, higher valued raw ivory 1s a fairly
income-elastic “luxury geod’{see secticn 2.1ii.}. Thus Hong Eong
ig effectively importing a luxury good — albelit to export 1t te
final consuming countries. But one of the costs of imperting and
holding re-exportable raw ivory would be interest rates. If this
variable is significant but excluded, its negative impacts on
total imports would instead appear as a lower income elasticity
of demand.

Az expected, higher current exchange rates have a positive impact
on total imports into Hong Keong. The re-export trade in raw
ivory clearly benefits from higher exchange rates. If previous
exchange rates were high, the expectation 1is that c¢urrent rates
would be lower and thus total imports reduced. The omission of
interest rates from {(7) may actually be under-estimating rather
than over-estimating the exchange-rate sffect. If higher real
interest rates raise the cost of stockpiling, then le=g stocks
might be theld and more exported. This would make total imports
more sensitive to exchange rate movements.

The above analysis for net and ftotal imports of raw ivory
suggests that medel {5} should be extended te include an
additional variable to account for the ‘asset demand' motivation
for holding raw divoery, as well as for the direct costs of
stockpiling. As in the analysis of Japan, the wariable chosen is
real interest rates:

HKRY; = & * (RHKRIP;}P * (RHXKGDP): * (HKE}? * {RHELR}®,
i =W, T, {2}
where
RHKLR = real Heng Eong lending rates {%).%

An estimate of e for net and total imports would provide the
interest-elasticity of demand for raw iveory. If an asset-demand
relationship exists, then one would expect & to be negative; that
iz, as interest rates rize it is less attractive to hold ivory as
a store of wealth. Similarly, a rise in interest rates would
increase the direct costs of =stockpiling raw ivory to supply the
carving industry or future re-exports.
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The regression of (9) for net Iimports displaved second-order
serial corrslatien, which when c¢orrected, wielded the following
estimates;

I =7.723 + 0,479P — 0.,199p(-2) + 0,308Y + 0.490R (9}
{3.20) {1044} f-4.13) f2.82}) (2.43)
- 0,.548% (=1} + O.828R{-2) - Q.E666E -~ 1.071E{-2]
{—-3.15} (3.77) {—-1.28) (-1.423}
period: 1966-87 Rz = _4951 adj RE = ,8906
S.E. = 0.129 D-W = 2.23 Fg,z22 = 21.2
whers
E = natural logarithm of REERIEN
E = natural legarithm of RHELE
R{-1}) = natural logarithm of RHELE, lagged one peried
R{-2}) = natural logarithm of RHELE, lagged two periods.

The coefficlents of the constant, P, BP{-2}, ¥, R, R{-1} and R{-2}
are all s=ignificant at the .03 level or higher. E{=-2} is over
20% significant, and E over T75%.

The incluszicon of interest rates in (2) not only improves the
e¥planatory power of the model but also reduces the over—
estimation biases of {8}. It iz e¢lear that current and past real
interest rates hawve a strong impact on net  impeorts, which
suggests that a zignificant proportion iz stoockpiled or held as s
store of wvalue. The changes in the sign on the lagged interast
rate variables indicate that net imports are responding to the
cyclical pattern of the change in real interest rates over time.
Thus a higher lewvel of real interest rates in the previsus year
will redusce net imports of raw ivoery today, either becauzse
investors will have been attracted to other income-sarning assets
and thus in the immediate futurse invest less in ivory as a store
of wealth., or because higher real interest rates raise the rozt
of financing the next vear's stockpiling of iveory. On the other
hand, high current levels cof interest rates today may mean that
future rates are expected to be lower and thus ivory becomes more
attractive as an alternative asset and stockpiling ecasier to
finance.

The income-—-elasticity of demand estimated by (9} is significantly
lower and inelastic. Given that net imports are probably much
lezs significant for end—uze domestice consumption but ars meore
readily used in ap export-oriented carving industry or stockpiled
for future use by this industry or the re-export trade, then a
low 1ncome elasticity 1s expected. That is, raw ivery retained
in Hong EKEong iz not a luxury consumer dood but moere like an
industrial raw material. Like most raw material commodities, it
therefore displays a low income elasticity.
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With interest rates now acgcounting for the speculative demand and
direct coztzs of holding divery., regression (9} now shows exchange
rate elasticity to be negative, -0.67. If net imports are
primarily used az raw material, then higher exchange rates would
raise significamtly the costs to the carving industry of using
this input. HNet imports of raw ivory would therefore fall.

Fegression (9] also shows a pesitive price elasticity of demand
for net imports. There are two poszible explanations. One is
that a rising net import price for raw ivery is actually a
reflection of stronger demand, and higher prices, for worked
ivery. Thus the carving industry is expanding and importing meore
raw ivory inputs. Eventually, higher pricez will reduce net
imports, but this lagged effect appears guite =2mall -  an
elasticity of 0.2. the other explanaticn is that rising real
prices may vreflegct the stockpiling of more higher wvalued net
imports to meet future re-exports of raw ivory. If pa=z=t prices
were rising, future prices are expected to be lower and thus
current stockpiling for re-export is discouradged.

Regressing {8} for fotal dimports inveolved ceorrecting for firvst-
order serial correlation. This yielded the following estimates:

T = 11.875 + 0.409P -~ 0.413P(-1) + 1.541¥ - 1.200Y{-1)

{4.58) (1.43} f—d.71) (2.22) {—1.71)
- 0,A7IR + 0.720R({-1}) + 2.202E - 4.216E(-1} {10}
{=1.85) (2,34} {2.27) {—3.96)
periocd: 1964-87 EZ = {.854 adil Rz = 0.781
8.E. = 0_.203 D-w = 2.10 Fa,za = 9,12

"he consgtant, ¥, Ri{-1), E and E{-1) are all zignificant at .05 or
higher., P{-1}, Y{-1) and R are-all significant at around .10,
and P is over #0% significent.

although equation ({7) is a slightly better fit than (10}, the
interest rate appears to be a highly significant explanatory
variable. Total imports seem to respond negatively to interest
ratezs, with an elasticity of- about one half. . As. & large
proportion of Hong EKong's total imports may comnsist of higher
valued ivary fto be re-exported., higher real interest rates would
discourage any “asset demand' motivation for imperting additional
exportable ivery and helding on to it as a store of wealth. if
past real interest rates were rising, however, the expectation
would be that future real rates would be lower, which would be an
incentive to import. : :

The estimates of price elasticity appszar not to be significantly
different from those estimated by regression ({7} {(see Table 7,
which summarises elasticitiest}: - The same interpretation is
assumed to apply to both. A= expected, the inclusion of an
interest-rate effect raises both the income and exchange-rate
elasticities of total imports. The former rises to over 1.5, and
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the latter to over 3. From the point of view of its export
market, Hong FKong is importing a Jluxury good, which in turn is
highly reaponsive to changes in the exchange rate which henefit
exports. :

iii. Conclusicon

Hong FKong is not only a key entrepot country in the world trade
for raw ivory, but it alsce retains a substantial amount of raw
ivory to supply its export-oriented worked ivory industry. The
aconomic motivation for importing iveory is therefore eXtremely
conplex.

The above analysis of Heng EKong reveals the imporftance of
distinguishing demand for net imports . freowm demand for total
imports. Net imports are total imports adjusted for any re-—
exports of raw ivory that year. The evidence suggests that Hong
Kong re-exports its higher valued raw ivory while retaining lower
valued ivory. Tt will conseguently ftreat re—exportable ivory as
a juxury good, whereag its net dimports sgerve mainly as a raw
material for its carving industry and thus are characteristically
income—inelastic. Thig 1is supported by the demand analysis,
which yielded an income elasticity of around 0.4 for net imports
and over 1.5 for total imports.

The implication is that, as the Hong Eong economy continues to
develop and grow, it will tend teo expand its luxury good re-

export warket in raw ivory relative to its carving industry. Az
shown in Table S and Figure 4, thisz appears to have happened up
to the mid-1980=, More recently, the effect of the CITES-

inspired Hong FKong legislation, but perhaps more importantly the
1985 legislaticon in its main export market of Japan, appears to
have dampened the Hong Kong re-export trade in raw iveory. It is
too early to tell whether this will be a temporary downturno,
however. Hevertheless, it does suggest that controlling and
reducing the demand 1in final end-use countries might be an
effective way of limiting the re-export markets of entrepot
countries. In the short run, Hong Kong's export-oriented carving
industry might be boosted by the diversion o¢f some of the raw
ivory re-export trade te the worked ivory trade. Over the long
run, however, as Hong FKong continues to develop one would expect
its carving industry to be tranaferred to lesser developed
economies.

The complex motivation for Hong Keng's demand for raw ivery
imports cowmplicates the responsiveness of imports te changes in
real prices. For total imports, higher real raw ivory prices may
actually spur a booming re-export trade. It is therefore unclear
as te whether a tax on gross ivery imports would reduce demand.
In any case, regression {10} indicates that total imports are
much more responsive to changes in intersst rates and exchangs
rates. For example, despite an increase in real import prices, a
rising exchange rate and falling real interest rates would cause
imports to expand. For net imports the prig¢e response 1is more
complicated still. gnce again this response appears positive in
the current peried. This may be due to expanding supply in the
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carving industry pulling in more net imports, or stockpiling of
higher valued raw ivory for futurs re-export. 2s in the case
with groes imperts, hewever, the price responsivensszs of net
impoerts is overshadowed by the impacts of interest rates and the
exchange rate.

The complicated response of raw ivery imports into Hong EKong to
changes in real (net or gross) import prices suggests caution in
the use of taxation to control imports. Although imports are
more responsive to interest rates and the sxchange rate, these
variables cannot be uszed to control Hong Kong's raw ivory trade
hecause they are essentially determined by world cconomic factors
and ovarall macroeconomic policy. This leaves three cpticns in
the contrel of Heong Reong's entrepot ivory trade: 1) continued
tightening of Hong FKong's CITES-agreed legislation: 2} getting
Hong FKong to accept a ban on its iveory trade; and, 3) controlling
trade through Hong TKong by reducing demand by the end-use
consuming countries it supplies.

ks discussed, although the first option is welcomed, in the long
run it may divert Hong FKong's entrepot trade to other entrepot
countries who have not adopted or have ignored CITES regulations.
The estimated income elasticity for Hong FKong's net imports of
raw ivory suggests that in the long run its carving industry
might =hift to a lesser developed country anyway. Certainly if
Hong Fong were to ban its trade in raw and newly carved ivory,
the shift of its trade to other locations would be expedited.
Thus, unless CITES legislation iz tightened up for all existing
and potential entrepot countries, unilateral tightening by Hong
Fong may noet have that much of a long-term impact on reducing ths
world ivery trade. The similar conclusion must also apply.
perhaps even wmore streongly, to a unilateral ban imposed by Hong
Fong.

Reducing the end-usse demand for raw and newly carved ivory, as
well as ivory-based products, in final consuming countries could
have a dramatic impact on controlling the trade not just through
Hong Fong but through other existing and potential entrepets, &s
demonstrated in the demand analysis of Japan, effective policies
for controlling final consumpticn demand can be devized. In the
long run, this could be the most sffective way of controlling
world trade, including reducing the incentive for other entrepots
to take up trade displaced from Hong Kong, Further analysis is
reguired, however, of the nature of the entrepot through Hong
Kong and similar countries to understand the implications of this
and even the other two options on world trade.

First, more detailed dizaggregate study and analysisz is required
of the net import demand of raw ivory inte Hong Eong and its re-
export trade. It 1is important to understand more claarly the
trends over time determining the supply of raw ivery to the
worked ivery industry =nd the stockpiling of ivory for future re-
export, or for future use by the carving industry, or simply as a
store of wealth. What preportien of the remsining raw ivoery
meets final consumer demand 4in Hong ERong or is smuggled abroad
also needz to be determined. In the ¢ase of re—exports, more
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detailed analysziz needz o be conducted of the demand fer exports
from Hong Fong by its main foreign markets. In particular, the
Heng Fong-Japanese trade in ivory needs further and continual
analysis=.

4. Conclusion

Economic analysis of the demand for raw ivery by Japan and Hong
KEong demonstrates that policy interventions to reduce the demand
for raw ivory are possible at the final c¢onsuming country stage
of trade, and perhaps to controel entrepoi trade in raw ivory.
However reduction of demand is likely to ke easiest at the end-
unge level of trade rather than at entrepotf level of trade,

However the restrictionz of this modelling exXercice must be
noted. This exercise is enly an economic analysis of the demand
for unworked dvory in individual countries, and does not look at
the political and institutional feasibility of the options. That
is, the demand analysis alone is insufficient to recommend a tax
far Japan as an optimal policy, but rather just shows that a tax
izs a feasible option. Whether this poliey option is actually
adopted depends on two important considerations: a) Japanese
politics and insitutions, and bk} whether a ftax is an gptimal
policy for conserving elephants, given the time horizon for
population decline.

With regard to peint al, it is unlikely that a substantial tax on
ivory imports in Japan would ever be politically acceptable-
particularly a tax that would double the real price of imported
taw ivoery. As regard to peoint b)), the recent public and media
attention paid to the African elephant's decline - and the
subsequent popular demand for a "han' on trade - may have already
eliminated any =erious discusszion of a2 system of taxation az a
viable policy eoption. Such a system, whether dinvelving import
taxes in consuming countries =uch as Japan and/or export taxes
imposed by African nations, does take time te implement and
operate effectively. We may in any case be fen vears too late to
adopt such a system to prevent the elephant's decline.

To obtain a mare cowmplete understanding of the responsiveness of
ivory trade to sconomic incentives., there is a need to supplement
the demand analysi= of Japan and Heng ¥ong by extending the work
to cover eother major consumers and traders of raw ivory. This
involves analysing the trends over time in demand for unworked
ivory of such countries as USA, EEC, Taiwan, and China.

Finally, there is an urgent need to examine the inter-
relaticonship between the raw and worked ivery trade., The trends
in the worked divory industry and their implications for the
demand for ivory as a raw material need to be better determined.
s indicated in the analysis of net impeorts into an entrepot such
as Hong Keong, this inter-relaticonship is exXtremely significant.
This would alsc regquire further analyszsis of the demand for worked
ivary exports from Hong Fong in its main foreign markets, such as
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the United Htate=g. Without =ueh an analy=ie., only a part of the
atory of the entrepot trade 1in ivory can be learned, thus
inhibiting our ability te choose the correct policy options for
controlling the gleobal trade in ivery and ivery products.
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NHOTES

l. We are deeply indebted to Richard Luxmore of the Wildlife
Trade Honitoring Unit, Cambridge for providing customs data and-
te David W. Pearce for providing additional data. Data on
Japanese and Hong Rong ivory trade prior to 1976-792 comes from
Parker (1979). We zre also grateful to David W. Pearce, Tim
Swanson and Tom Milliken for comments and to Anil Harkandya for
reviewing the econometric models.

4. The price elasticity of demand indicates the reasponsiveneszas of
guantity demanded teo changes in price; it is the ratioco of the
rercentage change in quantity demanded to the percentage change
in price. If this ratic is significantly less than one, then
demand is said to be price inelastic. T it iz greater than one,
then demand is price glastic. Similarly, the income and interest
elagticities of demand measure the responsiveness of guanktity
demanded to changes in income and average interest rates
respectively, i.2., the ratio of the percentage change in
guantity demanded to percentage change in income {or average
interest rates).

3. Consumption of raw ivory by Japan is eguivalent to its net
imports, i.e. grossz imports less re-exports in the same year.
Unfortunataly, custem data on re-exports by Japan were only
avaliable from 1970 onwards ({Table 5.1). As noted below, however,
only in the 1980'z have Japan's re-axports of raw ivory increased
significantly {mainly to Hong Kong). Alsc note that for the 1984-
87 period ivory waste and powder imports have been ignored.

4., Thus in recent years there has been a flourishing illegal
trade, wvia Burundi to the United Arab Emirates, the emergence of
Singapore and Dubai as important entrepots for ivery trading
without CITES permits, and the emergence of Talwan and the
resurgance of China as importaent destinations of the trade

{Parker, 1988}.

. A discount rate in this context is the generic term for the
rate charged by central banks for lending to commercial banks and
ather financial instituticns. It therefore forms the basis for
the entire interest rate structure of the =conomy.

&. One possibility might be to assume that the value of ivory as
an asset fellows a "random walk", with drift, to allow fer real
interest rate effects. Essentizlly, all current information is
incorporataed in the current price, and the price only mowves as
new, random information is generated by the markef. Then the
only =vstematic effect is that of the real interest rate, which
could ke adjusted for risk.

7. In recent years there has been a flourishing illegal trade,
via Burundi to the United Arabk Emirates and probably on to India,
thhe emergence of 3ingapore and Pubai as important entrepots for
ivory trading without CITES permits, and the smergence of Taiwan
and the resurgence of China, and possibly of India, as impertant
destinations of the trade {Parker [1%88511}.




8. Both the nominal exchange rate and the rate deflated by the
consumer price index weare tried in all models.

5. The Hong Kong and Shanghail Banking Corporation’s guoted best
lending rate, which is one of the base rates for the entire
interest rate structure of Hong Rong.



TABLE

1950
1951
1952
1953
1954
14955
1556
1957
1958
1959
1560
1561
1962
18963
1964
1565
1966
1967
1968
139698
1570
1970
1971
1871
is72
18732
1973
1974
1975
1976
1976
1577
1577
1973
1978
1279
1979
1980
19380
19181
192381
1982
13832
1983
1583
15454
1984
14985
1985
l38a
1986
1987
1987

af Total imports.
fapparent consumptien} = imports less exXports
N.B. Imports under CCCH category S509.600 excluded for 1954-87.

b/ Net

1

{kg}
2872T
86573
T2425

113492
69280
557EE
66618
67342
67329
F1171
TO986
64511
F9378
36086

120319
52497
232849

120143

115341

155520

149415

14141%

110241

100738

275497

2744657

315640

233716

2237493

308786

303759

ZbHBER

262967

368277

359182

29¢864

279284

2740149

223981

308231

286070

264846

25741%

475660

A24 950

4737832

384442

286529

206004
79122
28840

142584

103261

al
[+ ¥4
af
=Y
al
[+T3

a/l
b/
as
b/
af
b/
a/
L/
af
bf
af
b/
af
B/
af
<%
al
Ly
af
L/
a/
b/
a/
b/

imparts

JAPAN — IMPORTS OF

{5)

82597 .29
350793.50
267052.94
454046 .21
379419. 44
332019. 44
392577.78
417761.11
411727.76
441844 .44
458566 .64
398983.33
461399.99
483919.43
668519.44
354305,53
642924 .98
$41866.66
791399.98
1013969.43
1567999.98
1459955.54
1787774.95
1719105.79
5452745.08
8419799 .51
15521003 .34
10994649.76
11066089. 35
11266717.08
11225957 .88
10501471.13
10436619 .57
26305147.33
26148551.89
24867378.78
24490309.20
20911277.71
20218371.89
24381025, 25
23931956.52
21744843.70
10T BE0L . 92
29934654 .57
28565615. 37
31995887 .59
29002407.51
2435%6120.57
20487363.13
9176519.71
6566475. 78
21553042.12
19082495 26

{5/kg)
2.88
4,05
3.68
3.83
.48
5.595
5.89
&.20
6.2
6.21
.46
£.18
.81
.62
5.56
6.75
T.72
7.01
6.86
&.52

10.49
10.32
1e.23
17.07
192.79
12.81
49.17
47 .04
49.45
36.73
36.96
39.235
3g9.6%9
71.41
T72.80
83.77
B7.69
76.31
84,35
749.10
83.656
76.34
B1.89
62.93
67.22
£7.53
T5.44
85.00
949,45
115.94
227.69
ik0.74
184.980

EAW IVORY

{TY/8)
36000
360,00
360.00
360.00
360,40
360.00
360.00
360,00
Ien . 44
3¢0.00
36,00
i80.00
360.00
360.00
3e0.00
360.00
160.00
360 .04
360.00
360.00
360.00
360.00
349,33
24333
303,17
03 .17
271.70
282,08
296,789
296 .47
29647
267.38
267 .38
208,313
203.33
219 88
219.88
225_84
22584
220.286
232026
2438 .26
243 .28
237.42
237.42
237 .25
237.35
236.74
226.74
167.48
167.438
l4a4.466
144.66

{(IY}

297F35024.§
126285660.0
56139052.4
163456635.6
126590998 4
1155269538. 4
141228000.8%
15433933859 .6
148221933 .6
1590639398, 4
1650839904
143633898 .8
166103556, 4
174210534.8
240666998 .4
127549990, 3
2314525928
SN3IGTIY9T .6
224903992 .8
3650289394, 8
564479992 .8
525583594, 4
£24523423.3
600535225, 6
16533108725.9
1649184017 .4
4217086607 .5
I211317301.9
3284304658 .2
3340266026 .9
3323181859, 3
2007880074.4
2790540062 .3
LABQZ3RIEG. 8
5447614105.0
54676T2025.9
RI24734083 .4
4722516061.0
45660279451
5364362012.3
5265556895 .3
539842386501
52330685895 .3
T1069528590.7
6781959847 .5
7590957779.0
E8B80760856. 8
5766126925, 49
4850227927.¢6
1536343005.4
1099727507
3117&65030.3
2761744977 .6

{JIY/ kgl
1835186
1458.72
1337 .43
1379.a7
1971 .58
2142 .52
2121.47
2233 .25
2201 .46
2234 .94
23325.59
2226 .50
2092 .57
2023.68%
2000.24
2429 .66
2779.92
"2h22.589
2470.10
2347 .15
377T7.93
3716.71
665,07
5961. 36
000 . 46
GOG4A , 52
13360.24
13744G .25
14675.64
10887 .92
10956 .65
10520.81
1I0611.75
14876.71
1516630
13418.10
15280, 23
17234 .26
19G626.62
17403.70
13406.53
l18952.07
20328 .59
14941 .14
15959 .43
16022._04
17895 .04
20124 .06
2354433
1942377
J8E32.403
21804 .29
26745.25




TABLE Z SUMMARY OF ELASTICITIES OF DEMAND
FOR RAW IVORY BY JAPAN

MODEL T MODEL 2
ne interest rate with intereszst rate
variable, et variabkle, net imports.
imports. with con=stant without constant
PRICE
ELASTICETY
ji.current yr. —0.52 =070 =0.72
INCOME
ELASTICITY
i.current yr. +1.00 +1.18 +1.53
INTEREST
ELASTICITY
i.current ¥r. na +0.34 +0.37

ii.lagged L ¥r. mna =0.40 -0.26



TABLE 3

1952
1953
ig54
1955
1956
1357
1958
1959
1960
1961
162
1963
1964
1965
1966
1967
1968
1969
iava
1971
1972
1973
1574
1375
1576
1977
19473
1978
1980
1581
1982
1983
1934
1985
1986
1987

HOMG HKONG

{kg!
T1386
107830
REL40
93211
144653
126151
145058
220626
157751
1151312
212804
149%44
243639
276400
2345945
223017
329928
299111
267444
260006
261509
597122
464838
512988
20631
477197
Gl08e4
474208
494271
RTT204
510826
£38292
381927
238958
181522
2253740

= TOTAIL IMPORTS OF RAW IVORY

{3}
284649
432061
JT2815
424536
693573
520165
750501
9165231
874926
598501

13381675
808217
1373108
1835366
1473326
1206727
1698156
1642851
2095489
2394653
2624065
15159737
126028964
14521454
18405349
14020306
32243732
26737404
26929475
23865390
21089352
24600911
185351568
13487185
11167177
F6T17374

{5/

S I R B R I BT I B I BTN T S S N

H.B. Values reported by
ona decimal place over 1977-83

LBy
.47
31
.65
.79
.92
.17
15
.55
.20
213
.40
.64

B2

.28
.41
L5
.49

g4
21

.03
.39
.13
.31
.54
.38
.78
.31
.48
.25
.30
.54
.53
-44
.h3
.18

(HES/S)

-q-.Jqqqmm.bmmumnmb.bmmmmmmmmmmmmmmmt_ﬂmmt_ﬁmm

71
7L
.71
-1
.11
11
27l
.71
Tl
-1
]
-7l
.71
.71
ki
.06
-6
L6
.71
-T0
.09
93
LB
-0d
-28
.63
-67
00
.98
i
.06
-25
-82
.19
.79
.19

customs for

(HES)
16264584
2754497
21302648
2425739
3963076
3543623
4288363
5229630
43993127
3419835
6237831
4618152
FE45922

16772981
B41 83585
FA0TF91]

10292524
99257320

11954765

13649522

13356491

FATITTSS

62162193

73188128

g9782192

ERZ10T7Z2Y

150671647
133987023
133977491
134075228
12781 425%
178267475
14490667%
105074784
BT000241
13202402273

{HES// kq)
27,78
25.53
24 .64
2&.02
27 .40
28 .09
29.566
23.70
31.69
29.71
29.31
g.as
32.20
J8.98
35,89
3277
31,20
33.219
44,70
52.540
51.07

125,16
133.73
142.67
124,59
136.65
246 .65
2B2.E5
271.06
232.28
250.31
279.29
379,41
439,72
479.2%
RTT .90

Singapore adjusted



TABLE 4

HONG KONG - NET IMPORTS OF RAW IVORY a/

{kgl (s} {8/kg) (HES/S) {HES) (HES/kogl

18952 71386 234649 3.99 5.71 1626454 22.78
1953 107880 482061 4,47 5.71 2754497 25.53
1954 36440 372815 4,31 5.71 2130265 24 .64
1855 93211 424536 4.55 5.7L 2425799 25.02
1956 144653 093573 4,749 5.71 39c307E 27.40
1957 126151 620165 4.92 5.71 3543623 22.09
1958 1450538 To0501 5.17 5.71 AZ2B8363 29.56
1959 220626 215231 4. 15 5,71 5229630 22.70
12960 157751 B74526 5.55 5.71 4999327 Jl.69
1961 115112 B9E501L .20 5.7} 34319835 29 .71
1962 174856 247120 4.84 b.71 4840445 27 .68
1953 113409 576087 .08 .71 3291759 29.03
1864 167197 254745 5.11% E.71 4834014 29_21
1965 208008 13932897 £.70 .71 7F9&4729 38.29
1986 173363 1078989 6.22 .71 B1le5345 1% .56
1967 190526 963748 5.06 &£.06 5841276 30.866
1863 275844 1309332 475 6.06 TFI35BR2 28.77
1969 262033 1390519 5.31 6.06 BA4A2Y932 32.16
1970 234772 1750340 T.46 5.71 9985690 42.53
1971 213118 1737128 2.15 5.70 9901630 446.46
1972 197290 1492424 7.56 5.09 75864338 32.50
1973 339365 57511232 16.95% 4.%93 28353081 #3.55
1974 213895 918767 4.30 4.893 4528521 21.18
1275 373363 8110191 21.78 5.04 40875363 Lo9. 77
1376 492812 6231505 12.64 4,88 30397586 01.68
1977 346504 3571942 24 .74 4.£5 39269497 115.06
1978 424289 19361171 45 .63 4.67 90472763 213,413
18979 66025 17706453 43 .27 .00 88532268 241 .87
1980 3T61ed 18365069 48 .82 495 21268504 242.90
1981 427336 12890937 30.17% 5.62 724209295 169.47
1982 322194 8570200 26 .60 6.06 91940605 1lel.21
1983 442763 123563000 27 .93 T.25 B9L536957 202,34
1924 270287 12028684 44,50 T.82 94029477 347 .92
L1985 109373 3534569 32.32 7.79 27536BOS 251.77
1986 129162 6651418 51.%90 7.7 51819274 d01.3149
1987 150414 7900399 52.52 F.F9 Blo49723 409.20
a/ ¥Wet imports {apparent consumption) = imporis less exXports.

H.B. Values reportzd by customs for Singapore adiusted one
decimal place over 1977-83 for imports. and 1976-83 for exports



TABLE

5

HONG

¥ONG — SHARE COF TOTAL IMPORTS OF RAW IVORY

1962
1562
1964
1965
1966
1967
1968
1969
1270
1271
1872
1973
1974
1975
1976
1977
i978
1973
1280
1221
ran2
1983
19384
1985
1986
1987

{kor)
17.843%
24.16%
31.28%
24 .F4%
26.10%
14.57%
16.39%
12.40%
12.22%
12.03%
24.56%
43.17%
53.98%
27.41%
31.61%
27.39%
J0.54%
22.81%
23,90%
25.96%
36.,90%
30.63%
29.23%
54.23%
28.84%
33.26%

Re-aexports
{IIES)
22.40%
28.72%
37.75%
26,07%
26.7T%
20.07%
22.90%
15.36%
16 47%
27.46%
43.13%
632,.06%
92.71%
44.15%
66,14%
18.86%
39.95%
33.92%
31.80%
45.98%
59, 36%
49.75%
35.10%
T3.79%
40 .44%
52.74%

{kg!
82.17%
T5.84%
£2.62%
75.26%
T3.30%
85.43%
83.61%
87.80%
B7.73%
81.97%
Th.44%
56.583%
46 . 02%
72.599%
G8.39%
T2.61%
60 . 463
LR
T6.10%
T4.04%
63.10%
£9.37%
TO.77%
45, 775%
71.16%
66.74%

MNet Imports
{HES)
TT.60%
T1.28%
£2.25%
72.93%
T3.23%
79.93%
T7.10%
B4.654%
83.63%
T2.54%
56.87%
37.94%

T.29%
- B5,85%
33 3%
£1.14%
0. 05%
GE6.08%
G8.20%
54 .02%
40 .6 4%
90.25%
G4, 90%
26.21%
59.,56%
47 . 26%



TABLE &

1952
1952
1954
1955
1956
1957
1958
1959
1960
1561
1962
193
1564
1265
1966
1967
1968
1969
1970
1971
1372
1973
1974
1975
1976
1577
1978
1979
1980
1981
1982
1583
1584
1285
15986
1987

HONG FONG -

{kal
69990
101007
B31ed
79918
112927
93476
121210
121391
129331
1028531
170410
1228232
2181397
232684
195208
1583349
232010
275346
236151
223943
216384
4Tae04
269078
339432
HEd434Eh
320851
260817
194520
246913
158130
153351
199%9¢G
29170
41679
110714
42163

(5)
278279
446648
357743
360440
536685
240711
618785
hTBOZ3
705421
562528
868258
662153

1226979
1585142
1223837
S86612
11258556
15022949
1833895
2038490
2141461
118385008
6571308
TH2TH09
144701463
130524
12483700
109163132
1239226
4114144
42647658
5527681
1466446
2011143
7429193
3280966

{3/7kg)
3.9¢8
4.42
4.30
4.51
4.75
4,71
5.11
4.76
5.45
5.18
5,10
5.39
5.62
6.381
6.27
.21
4.87
5.4E
F.TE
9.10
9.90

24.94
24,42
22.17
26 .60
25.60
a7 . 990
56.00
45 .50
24 .50
27.81
27.69
50.27
45.20
67.10
TT.30

{HRS/5})
5.71
5.71
5.71
5.71
5.71
.71
.71
5.71
5.71
.71
5.71
5.71
5.71
5.71
5.71
6.06
5,06
6.06
5.%1
5.70
5.09
4.93
4.93
5.04
4_E8
4.65
4.67
5.00
4.98
5.61
B.06
7.25
T.B2
7.75
T.T5
T.i9

IMBQRTS QF RAW IVORY FROM AFRICA

{HES}
1590086
2552147
2044144
2059554
2066618
518223
35351737
3302823
4030776
3214628
4961226
3783542
7010958
2057501
69930305
5973855
BEAGE3Y
91054324

10462371
11619383
1090060326
58593089
32396548
3939149
T3586160
AZT0O0LIE
SR315047
54581563
55916548
23113169
25847084
40055660
110464577
15688231
5T8TELRY
25561056

(HKS/kyg)
22.72
25.27
24._53
25,77
27.16
26.54
29.17%
27.23
31.17%
29.62
29.11
30.80
32.13
38.893
35.82
31.58
29.51
33.07
44 .30
51.89
50.37

122.54
120.40
113.77
123,80
133.00
223.70
280.00
226.50
127.580
168.55
200.6%
393,03
375,90
S22.78
606 .20



TABLE 7 SUMMARY OF ELASTICITIES OF DEMAND
FOR RAW IVQRY_BY HONG KONG
MODEL 1 MODEL 2
no interest rate . with interest rate
variable. variakle.
Net Imports Gross Imports Net Imports Gross Imports
PRICE
ELASTICTITY
i.current price. na +0.43 +0.45 +0.41
ii.lagged 1 vr. -0.51 -0.55% —{}. 20 -0.41
iii.lagged 2 wrs. +0.35 na na na
ITNCOME
ELASTICITY
i.current yr. +4 .43 +1.08 ' +0 .40 +1.54
ii.lagged 1 ¥yr. -3.52 ~-0_81 na -1.20
iii.lagged 2 yrs. —0.86 na na na
RECHANGE
RATH
BLASTTCITY : .
l.current yr. +4 .7 +1.12 -0.67 +2.10
ii.lagged 1 yr. -5.7 -1.4£1 -i.07 -4.22
iii.laguged 2 yrs. na -2.08 : na na
INTEREEST
ELASTICITY
i.current v¥r. na na +0.49 —0.4%7
ii.lagged 1 yr. na na -0.55 +0.72

iii.lagged 2 yrs. na na +0.853 na
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