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Foreword 

The focus of the current round of GATT multilateral trade negotiations is on problems 
in world agricultural trade. This emphasis reflects recognition by developed countries of 
the damage done to world agricultural markets by restrictive agricultural policies. The 
United States and the Cairns Group have both identified free trade in agriculture as a 
goal of the negotiations. If progress is to be made toward this goal, objective analysis 
documenting the economic effects of protectionist policies needs to be presented. The 
Bureau has recently published analyses of the effects of Japanese, European Community 
and United States policies. 

Concerning sugar in particular, the Bureau has recently published two papers, one on 
the effects of government intervention on the world market generally and the other on 
US sugar policies. In this paper the sweetener policies of Japan are analysed. The way the 
policy operates is explained in detail, and the economic effects of the policy on the 
domestic Japanese market and on world markets are analysed. 

The Bureau intends to continue its study on the effects of government intervention on 
world primary produce markets. The focus of future work will be mainly on the effects of 
various multilateral trade reforms. 

ROBERT BAIN 
Director 

Australian Bureau of 
Agricultural and Resource Economics 

Canberra 

February 1988 
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SUMMARY 
J apan is the world's second largest importer of sugar. Government 
regulation in the Japanese sweetener market could therefore have a large 
influence on the world price. This paper analyses the economic effects of 
Japanese sugar policy on the world market and on the economic welfare 
of Japan and of individual exporting and importing nations. 

The costs of the current policy, both within Japan and elsewhere, are 
found to be large relative to the benefits obtained by Japanese producers. 
These costs could be largely eliminated if the prices Japanese consumers 
pay for sugar more closely reflected world market prices. Assistance to 
producers could be maintained through direct income support payments. 

The costs to the Japanese economy of the assistance could be reduced 
because it could be targeted directly. Efficiency of resource use in the 
Japanese sugar using industries would also be improved. The change in 
policy would raise world prices by up to 4 per cent and would help to 
reduce their variability. 

Features of the Japanese Features of Japanese policy 
market 
Sweetener consumption is increasing in 
Japan, but very high sugar prices 
maintained by government intervention 
discourage consumption of sugar and 
encourage the consumption of alternative 
sweeteners. In consequence, consumption 
of sugar is declining while consumption of 
alternative sweeteners is increasing 
rapidly. The main alternative sweetener is 
high fructose corn syrup, consumption of 
which has risen from virtually nil in 1974- 
75 to 20 per cent of the sweetener market 
in 1986-87. Overall, high prices constrain 
the consumption of sweeteners, and 
Japan's consumption of sweeteners per 
person is the lowest of all developed 
nations. 

The decline in sugar consumption has 
been accompanied by a decline in sugar 
imports. In 1975-76 imports accounted for 
84 per cent of Japan's sugar requirements; 
in 1986-87, for only 67 per cent. This 
decline in import demand tends to lower 
the world price and therefore reduce the 
welfare of all sugar exporting countries. 

The broad aims of Japanese agricultural 
policy include price stability, selective 
exwansion of food ~roduction toward self- 
sufficiency and the maintenance of rural 
incomes at levels broadly comparable to 
those of non-agricultural workers. All of 
these objectiv& are likely to have 
influenced the development of Japan's 
sugar policy. Furthermore, because of the 
regional concentration of the industry, 
sugar policy may also have regional 
objectives. 

The Japanese Sugar Price Stabilisation 
Agency (now the Raw Silk and Sugar Price 
Stabilisation Corporation) was established 
in 1965 to implement the sugar policy. 

The key instrument used is a system of 
levies on imported sugar. The levies are 
crucial in: 
- maintaining the market price at a level 

unrelated to, and usually well above, the 
world price (seven times as high in 1985- 
86): 

- stabilising this market price; and 
- raising revenue for financing subsidies 

to growers and raw sugar producers. 



Japanese sugar policy has been and employment worldwide. 
successful in raising and stabilising prices High protection to agriculture generally 
received by producers. Raw sugar prices causes factor prices to be bid up, 
paid to producers were thirteen times the particularly in markets having limited 
world price in 1985-86. However, some of supply such as the land market. The 
the benefits intended for producers in the higher factor prices reduce the 
industry are likely to have been eroded by competitiveness of other sectors of the 
cost increases as the prices of inputs to Japanese economy, especially land 
production - such as land, labour and intensive industries like housing and 
machinery - have been bid up. Further, recreation (for instance, golfing). In this 
the high consumer prices have created way, protection to agriculture can 
large costs for Japanese consumers and the indirectly reduce growth, income and 
Japanese economy generally. Self- employment in other sectors. 
sufficiency in sugar is probably an As the value of the yen increases, 
unattainable goal for Japan. consumers of agricultural products cannot 

A major consequence of the policy is a benefit from lower import prices. 
reduction in sugar trade. The very high Consumer prices are maintained despite 
consumer price for sugar not only reduces the high value of the yen, and protection to 
sugar demand but allows high fructose agriculture increases. In Japan, income 
corn syrup to be priced below sugar. distribution is changed by such price 
Consumption of high fructose corn syrup intervention, with large transfers from 
is subject to a small tax, but maize, its major consumers to sweetener producers. On the 
raw material, can be imported duty free. world market there is a transfer from 
This unequal treatment of sugar and corn world exporters, which are typically lower 
syrup has encouraged production and use income developing countries, to world 
of the syrup in place of sugar. importers. 

The high, stable sugar producer prices 
have induced a steady increase in sugar Measuring the effects of 
production. Decreased consumption and 
increased production have increased self- Japanese policy 
sufficiency by reducing sugar imports. But Accurate measurement of the effects of 
the reduction in sugar imports has been Japanese policy is difficult. However, good 
achieved largely at the expense of increases approximations of the size of the effects 
in maize imports. can be obtained. Such measures are useful 

Because import demand is lowered by in highlighting the influence of Japanese 
the Japanese sugar policy, the world sugar policy on the welfare of the world's sugar 
price is lower than it would otherwise be. producers and consumers. For this study a 
Moreover, becauseJapanese market prices two-sector econometric trade model was 
are insulated from world price developed, in which one sector represents 
fluctuations, Japanese sugar producers the Japan~se sweetener market and the , 
and consumers do not respond to changes other represents the rest of the world. 
in world supply and demand conditions. A Overall cost estimates were obtained by , 
consequence of that inflexibility is a more simulation, running the model both with 
volatile world price. current policies in force and under the 1 

The reduction in the world price lowers assumption of free trade between Japan 
the incomes of exporting countries, and the rest of the world. 
especially those dependent on the world The estimates obtained from the model 

l 
market, which in turn reduces their ability are underestimates, because they ignore ~ 
to buy from other countries, including the administrative costs of operating such a 
Japan. As well, exporting countries are complex policy, the lobbying costs of ~ 
induced to shift resources out of sugar. A interest groups, the reduced cost efficiency 
misallocation of resources may occur of producers and the adverse indirect 
across a large number of industries in effects of import restrictions on the growth 
many countries, diminishing trade, income of other sectors of the economy. l 
2 Occasronalpaper 104 ( 



Collectively the groups carrying the 
Effects on the world market burden of Japanese sugar policy have a 

Japanese sugar import demand may be strong incentive to encourage reforms. 
as much as 54 per cent lower than it would As has been noted, levies on imports of 
be in the abse&ce of government 
intervention. 

Due to current Japanese policy, the 
world price is on average lower by 2-5 per 
cent over the period 1985-2004, and by up 
to 14 per cent in the depressed phase of 
the world sugar price cycle. 

The world price is estimated to fluctuate 
more widely with current Japanese policies 
in force than in their absence. One 
measure of variability is the coefficient of 
variation, which is estimated to be I I per 
cent higher because of Japanese policy. 

Effects within Japan 
High fructose corn syrup producers 

have received an effective subsidy of over 
US$700m in the three-year period 1985- 
87. 

Sugar millers, processors and growers 
have together received a subsidy of about 
US$2000m over the same period. 

The cost of the policy to Japanese 
consumers of raw and refined sugar was 
over US$7000m in this period. 

For every dollar transferred to Japanese 
producers of raw sugar in 1987, the cost to 
consumers of sweeteners was about 
US$2.27. 

Effects on world producers 
In 1986, the lowering of world price 

caused by Japanese sugar policy is 
estimated to have imposed the following 
costs on major exporters in terms of lost 
export revenue: to Australia, between 
US$4 l m and US$50m; to Brazil, between 
US$38m and US$46m; and to Thailand 
and the Philippines, between US$33m and 
US$40m. 

For every dollar transferred to Japanese 
sugar producers in 1987, the estimated 
cost to world producers in 1987 was 
between US$2.50 and US$3.40. 

Policy implications 
The combined costs of the policy to 
Japanese consumers and sugar exporting 
countries far exceed the gains it confers on 
Japanese sweetener producers. 

raw sugar are a key instrument in Japanese 
sweetener policy, and it is the levies that 
directly and indirectly cause adverse 
economic effects. For instance, 90 per cent 
of the effect of Japanese policy on the 
world price is due to the levies on imports. 

The current multilateral trade 
negotiations under the auspices of the 
General Agreement on Tariffs and Trade 
provide an ideal opportunity for exporters 
to promote trade reform. In any strategy 
by exporters to promote reform, the 
objective should be to ensure that levies on 
imports be changed so that Japanese 
consumer prices follow world prices. 

Such a reform would provide major 
benefits to Japanese consumers and to 
exporting nations, even if protection to 
Japanese producers were continued by an 
alternative means, namely by direct 
payments from the Japanese government. 
Direct support to farmers, paid in the form 
of income supplements, would be a more 
efficient and equitable way of providing 
assistance than paying price subsidies on 
production. Assistance could then be 
targeted so as to help inefficient farmers to 
leave the industry, promote efficient sugar 
production by those remaining and 
provide incentives for establishing 
alternative industries with better long term 
prospects in the affected areas. 

Japanese sugar policy 3 



1. Introduction 

Japan is the world's second largest 
importer of sugar, with estimated imports 
of 1.8 Mt (raw value) in 1986-87, equal to 
66 per cent of total sugar supply 
(production plus imports) to the Japanese 
market. However, the importance of sugar 
imports relative to domestic production 
has declined. In 1975-76 Japanese imports 
were 2.4 Mt, around 84 per cent of total 
supply (see table 1). Rising sugar 
production and falling sugar consumption 
have both contributed to the decline in 
imports. 

Japan's consumption of sugar per 
person is the lowest of all developed 
countries. It has generally been declining 
since 1975-76, when corn syrup began to 
make inroads into the sugar market. By 
1986-87 corn syrup accounted for 
approximately 20 per cent of the Japanese 
sweetener market (see figure A). Growth in 
corn syrup consumption does appear to be 

levelling off, perhaps due to the already 
high level of penetration into suitable 
markets such as the soft drinks sector. The 
low consumption of sweeteners generally, 
and the switch to high fructose corn syrup 
in particular, can be directly attributed to 
Japan's complex protective policy 
governing the sugar and corn syrup 
industries. Protection of Japan's sugar 
industry is such that both consumer and 
producer prices of sugar are maintained at 
levels that are usually many times the 
world price. The corn syrup industry is 
also highly protected, but is less rigidly 
controlled than the sugar industry and 
thus has a competitive edge in the 
sweetener market. 

The nature of Japanese sugar import 
restrictions, the marked appreciation of 
the yen and the fall in the world sugar 
price since 1980 have all contributed to a 
large increase in the level of protection of 

Japanese consumption, production and imports of sugar and production of high 1 fructose corn syrup 

Crop 
year b 

Sugar a 

Production 

kt 
Imports 

kt 

Share of 
production 

in production 
and imports Consumption 

kt 

High fructose 
corn syrup 
production 

kt 

a F.O. L~cht data, based on a September-August year. b I October to 30 September. 
Sources: Licht (1987a); Mitsui (1986). 
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A Sweetener imports and consumption 

ABARE chart 

Sweetener consurnwtio 

the Japanese sweetener industries. BAE 
(1985) and Borrell, Sturgiss and Wong 
(1987) have shown that high levels of 
protection for the sugar industries of the 
European Community and United States 
have lowered and destabilised the world 
sugar price and imposed large costs both 
on consumers in those regions and on 
producers in exporting regions. The level 
of price support afforded theJapanese 
sweetener industries is higher than that 
provided in the European Community and 
the United States (Miller 1986). Because of 
the size of the Japanese market, Japan's 
sweetener policies too have the potential to 
create adverse economic effects in the 
world market, as well as domestically. The 
policies of countries such as Japan are of 
considerable interest to Australia, which 
exports around 80 per cent of its sugar. 

For a number of traditional, cultural and 
, political reasons, Japan provides a very 

high level of protection to its agricultural 
1 industries. The cost to the Japanese 

economy of this protection has probably 
increased in the 1980s, and particularly 
since 1985 following the marked 
appreciation of the yen (BAE 1987). As 
well as imposing costs directly on 
consumers, Japan's restrictions on 
agricultural imports may also have 
restricted the growth of that country's 
export and domestic industries. 

The BAE (1987) has argued that Japan's 
agricultural policies have imposed an 
implicit tax on its export industries. First, 
by raising the costs of the export sector, 

Japanese sugar p o l q  

they have retarded its growth. Second, 
protection in Japan invites retaliation by 
countries importing Japanese goods. Thus 
protection for some industries puts at risk 
employment and incomes in others. Third, 
high protection to agriculture is one of the 
factors tending to increase land prices. In 
Japan extremely high land prices make 
housing very expensive compared with 
other developed nations, and thus directly 
restrict growth in the construction sector. 
High site costs, coupled with fears of 
retaliation against Japanese goods, may 
encourage Japanese export manufacturers 
to relocate away from Japan. 

Problems of this sort, and the effects of 
Japanese policies on other countries, are of 
growing concern to Japan and its trading 
partners. The Advisory Group on 
Economic Structural Adjustment for 
International Harmony (1986) - an 
extragovernmental advisory panel - has 
considered Japan's macroeconomic 
problems, growth strategies and 
international economic relations and has 
recommended that: 
- efforts should be made to increase 

imports of agricultural products where 
there are marked discrepancies between 
domestic and world prices; and 

- where imports are subject to 
quantitative restrictions, efforts should 
be made to increase market access in line 
with the long term objective of opening 
up the Japanese market. 
To date, there has been little action to 

implement these or other recommend- 
ations of the Committee for the major 
agricultural commodities. At the economic 
summit meeting of the seven major 
industrialised nations held in Tokyo in 
May 1986, the then Prime Minister, Mr 
Nakasone, joined with other heads of 
government in acknowledging the serious 
nature of world agricultural problems and 
the difficulties of achieving structural 
adjustment in agriculture. This theme was 
developed at the General Agreement on 
Tariffs and Trade (GATT) ministerial 
meeting in Punta del Este to launch the 
'Uruguay Round' of multilateral trade 
negotiations. The contracting parties 
agreed on the desirability of greater liberal- 
isation of world trade, and in particular of 



overcoming the present restrictions and world agricultural trade. The Uruguay 
distortions in agricultural trade, including Round of multilateral trade negotiations 
those related to structural surpluses. being held under the auspices of GATT 

Since then, international support for provides a timely opportunity to translate 
action to be taken to overcome the serious these concerns into action. 
imbalances in world agricultural markets To provide a sound foundation for 
has continued to grow. At the OECD international cooperation and multilateral 
Ministerial Council meeting held in Paris trade negotiations, a clear understanding 
in May 1987, for example, all OECD of the effects of policies presently pursued 
countries acknowledged, for the first time, by the major trading nations is needed. 
the existence of an international Hitherto, no detailed analysis of Japanese 
agricultural crisis and the need to halt and sweetener policies has been readily 
reverse the deterioration in the market accessible in English. In this paper the 
situation. This stance was reaffirmed by operation of Japanese sweetener policies is 
the seven heads of government attending outlined in detail, and an analysis of the 
the Venice Summit Meeting of June 1987, economic effects of these policies on world 
at which they also stressed their interest in sugar markets is presented. In particular, 
cooperating to achieve the necessary the paper addresses the effects of the 
adjustment of agricultural policies both policies on the welfare of producer and 
domestically and multilaterally. It would consumer groups inJapan and elsewhere, 
seem, therefore, that the major world on import demand and on the world price, 
agricultural trading nations now recognise including the destabilising effect on the 
the magnitude of the problems facing latter. 
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2. Japan's sweetener industry and policy 

2.1 The structure of the 
industry 
For climatic and agronomic reasons, the 
sugar cane industry is confined to a small 
southern part of the Japanese archipelago. 
The area that can be used for sugar beet is 
also confined, because of the rotational 
requirements of beet and other crops. 
Cane is grown on the Nansei Islands in the 
Kagoshima and Okinawa prefectures and 
beet on the Tokachi Plain and in the north- 
east of Hokkaido. Of these areas, Okinawa 
is particularly dependent on sugar; in 
1985,50 per cent of cultivated land in that 
prefecture was devoted to sugar cane, 
reflecting the limited opportunities 
available to agriculture. Japan's sugar 
cropping farms are small, averaging under 
0.7 ha for cane and 3.6 ha for beet. Figure 
B shows the relative sizes of the beet and 
cane sectors. 

Most of the increase in Japanese sugar 
production in recent years has been due to 
increase in the beet area. Production of 
beet sugar is much more variable than that 
of cane sugar because alternative 
enterprises are available to beet growers, 
such as grains, soybeans and fodder crops; 

B Production of beet and cane sugar 

ABARE chart 

600 Beet 

Japanese sugar policy 

there are no major alternatives to cane 
production. 

Beets are processed in eight factories, 
while cane is crushed in 23 mills (Mitsui 
1986). In 1986, there were 34 sugar 
refineries in Japan, located mainly in the 
major cities and using both imported and 
domestic raw sugar. However, not all these 
refineries were operating; there has been 
some rationalisation of refinery operations 
since the last world price peak in 198 1. 

Since 1975,17 high fructose corn syrup 
plants have been established. These 
factories are located mainly in the major 
port areas, as their main input is corn from 
the United States. 

2.2 Policy instruments 
On 1 October 1965 the Sugar Price 
Stabilisation Law came into effect and the 
Sugar Price Stabilisation Agency (now the 
Raw Silk and Sugar Price Stabilisation 
Corporation) was established to implement 
this law. The aims were to stabilise the 
domestic sugar price, to protect the 
markets of domestic beet and cane growers 
and related industries from import com- 
petition, and to provide income support to 
farmers. These aims were consistent with 
the broader aims of Japanese agricultural 
policy, of achieving a high level of food 
self-sufficiency and ensuring that the 
incomes of farm families are comparable 
with those of non-farm households. 

The Stabilisation Agency trades in both 
domestically produced and imported 
sugar. Japaneseconsumer and producer 
prices have both been maintained well 
above the world price except for a short 
period in the mid-1970s. Consumer prices 
are kept above the world price by 
subjecting imported raw sugar to high 
tariffs and a complex system of variable 
levies, surcharges and rebates. In addition, 
subsidies are paid to producers so that 
producer prices exceed (in equivalent 



terms) the prices paid for raw sugar by 
refiners. The high producer prices are 
intended to encourage domestic 
production, and are set broadly in line with 
millers', processors' and growers' 
production costs. These support systems 
are described in detail below. 

As also in the United States, the high 
level of sugar price support has allowed a 
high fructose corn syrup industry to 
develop. By 1977, corn syrup production 
together with increased domestic sugar 
production had decreased the raw sugar 
import requirements and created surplus 
domestic sugar refining capacity. The 
latter led to strong competition between 
refiners for shares of the refined sugar 
market, and hence to fluctuating domestic 
prices for refined sugar. To limit this 
competition, the then Ministry of 
Agriculture and Forestry introduced a 
temporary law which froze refiners' 
market shares. Though competition was 
reduced and prices stabilised, the problem 
of surplus refining capacity remained. The 
temporary law expired in 1982. 

Corn syrup production continued to 
expand, and in 1982 - apparently in 
order to protect the sugar refiners - the 
Government amended the Sugar Price 
Stabilisation Law to bring high fructose 
corn syrup under the coverage of the 
Agency. Here again, a complex 
mechanism is used to determine the level 
of taxes payable on the syrup. However, 
the charges imposed on corn syrup are 
much lower than those on raw sugar 
imports, so corn syrup manufacturers are 
still able to undercut the consumer price 
for sugar and thereby continue to increase 
their share of the sweetener market. 

Price support for domestic 
growers and processors 
The prices growers receive for their cane 
and beet comprise the 'minimum producer 
prices' (which millers and beet processors 
are virtually forced to pay to growers, as a 
condition of obtaining supported prices 
themselves), plus a production incentive 
from the Agency (per tonne of cane or 
beet). The production incentive system, 
introduced in 1974, is intended to 

encourage production of sugar in place of 
rice. As figure B shows, domestic 
production has expanded under these 
support arrangements. 

The minimum producer price is 
determined by a formula based on an 
'agricultural parity index': 

where PN is the minimum producer price 
in nominal terms, I is the parity index and 
the subscripts signify years. The parity 
index expresses prices of items required 
for farm production and household use 
relative to those prices applying in 1950 
and 195 1. Movements in production costs 
specific to sugar growing may also be taken 
into account in setting the minimum 
producer price. 

Table 2 shows the prices received by 
growers for their beet and cane. 

The minimum prices are promulgated 
by the Agency by a process of simultaneous 
buying and selling. The Agency 
guarantees to buv domesticallv ~roduced " / I 

sugar from cane millers and beet 
processors at specified prices (designed to 
cover the cost of purchasing, collecting and 
processing the crop) provided the miller or 
processor has paid at least the specified 
minimum producer prices to farmers. The 
Agency's buying prices vary slightly 
between beet sugar (Y240.75Jkg in 1985- 
6), Okinawa cane sugar (Y259.9lkg) and 
Kagoshima cane sugar (Y271.2Jkg). The 
Agency simultaneously sells the sugar back 
to the same millers and processors at a 
resale price which allows them to compete 
with imported sugar (see figure C) and 
which is usually less than the purchase 
price; the difference is then a direct 
government subsidy to millers and 
processors (see figures C and D). 

Because of the large subsidies paid to 
millers and processors, the Agency can 
incur a substantial deficit. This deficit is 
met from two sources: government budget 
allocations, and an Adjustment Fund 
which is financed through surcharges on 
raw sugar imports. 

In 1985-86 the return to millers (on 
Okinawa) above raw material costs was 
Y 1 1 Olkg. Millers' total returns comprised 
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2 Prices paid to producers for sugar beet and sugar cane 

Beet Cane 

Crop 
ye=+= 

Minimum 
producer 

price 

Ylkg 

7.26 
7.50 
7.76 
8.00 
8.25 
8.56 

11.11 
12.14 
13.10 
16.04 
17.4 1 
17.99 
19.38 
19.92 
20.18 
20.26 
20.26 
20.26 
20.01 
19.00 

Including 
production 

incentive 

Ylkg 

Minimum 
producer 

price 

Ylkg 

Including 
protection 
incentive 

Ylkg 

Sources: MAFF (1985); Mitsui (1986); Ministry of Agriculture, Forestry and Fisheries. 

C Japanese sweetener price interventions a 

ABARE chart 
a Figures are for 1985-86. 
b Proceeds from corn syrup surcharge 

are used to reduce sugar surcharge. 

200 equivalent 

cane growers prices Raw sugar prices prices 
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Nominal world and Agency prices Import price control and D for raw sugar 
*BARE than protection of refiners 

Imported sugar is virtually all raw.' It is 
subject to an import duty, which was 
Y41.5lkg (raw) in 1985-6, and a system of 
variable charges and rebates. In addition, 
an excise tax is imposed on all refined 
sugar at the point of sale, at a flat rate of 
Y16lkg. To put these charges into 
perspective, the world sugar price during 
the 1985-86 Japanese sugar year averaged 

l US6cIlb (fob Caribbean ports). At the 
exchange rates prevailing at that time, the 
import duty was US10.4cIlb and the excise 

1970 1975 1980 1985 duty US4.0c/lb (on raw sugar basis). The 
effect of the import and excise duty alone 

the Agency buying price plus the was therefore to raise the price of sugar in 
difference between the Agency selling Japan to over three times the world price, 
price and the price paid by refiners to even before any of the variable charges 
millers for raw sugar. Since the net returns were added. 
are designed to cover millers' costs, it The variable charges and rebates are 
appears that Japanese milling costs are determined by the interaction of four raw 
very high by world standards. In Australia sugar price levels, three of which are set by 
average transport, milling and handling the Ministry: 
costs have been estimated at around - the maximum stabilisation price (in 

I $A100/t (Borrell and Wong 1986), which is 1985-86, Y162.7/kg, or US41.0cIlb at 
around Y 12lkg at 1985-86 exchange rates. 1985-86 exchange rates); 
(This estimate does not include an - the minimum stabilisation price (in 
allowance for depreciation, which could 1985-86, Y41.7/kg, or US10.5cIlb); 
amount to an extra $A20/t.) Indeed, the - the target price (in 1985-86, Y16 1.7lkg 
apparent Japanese processing costs far or US40.7cIlb); and 
exceed the 36-year average world price of - the average import price, which is 
raw sugar - around Y60lkg - and are estimated twice each month. 
about five times the 1985-86 world price Their effect, combined with the fixed 
(approximately Y24lkg). charges already mentioned, is to insulate 

In 1985-86, the minimum producer the domestic consumer price from the 
price plus the production incentive was world price and to stabilise it at a level 
Y180Ikg (raw sugar equivalent). Thus, the which is usually several times the world 
combined payments to cane growers and price. 
raw sugar millers were Y290lkg (raw The maximum and minimum 
sugar), or around US73cIlb - some twelve stabilisation prices are set 15 days before 
times that year's world price, and five times the beginning of the Japanese sugar year 
the 36-year average world price. (1 October-30 September), and may be 

The combined payments to beet growers adjusted during the year. The Sugar Price 
and processors in 1985-86 were Y280/kg, Stabilisation Act 1965 stipulates that these 
which was nine times the world price for prices should be based on an index of 
refined white sugar. imported sugar prices, taking into account 

It is evident that both production and 
milling (or processing) are subsidised at 1.  Only negligible amounts of refined sugar are 
levels so high as to suggest that sugar imported into Japan. The duty on refined sugar 

imports is Y63/kg, as against 441.51kg on raw sugar farming and processing in Japan imports. This higher duty and the higher world prices 
are exceptionally costly by world and freight costs for refined sugar all discourage its 
standards. importation. 
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Determination of sugar import particular importer) and simultaneously 
E charges and refunds sells the sugar back to the importer (refiner) 

ABAREchart with these additions or deductions. 
The variable charges and rebates are 

determined as follows. 
(a) If the average import price is below 
the minimum stabilisation price (for 
example, A in figure E), a levy of the 
difference between the average import 
price and the minimum stabilisation price 
(AB) is imposed by the Agency. In 
addition, a surcharge (BC) is applied. The 
surcharge is in this case the difference 
between the minimum and target prices 
(BD) multiplied by the level of sugar self- 

Import price (Y'kg) sufficiency - the estimated proportion of 

'ordinary fluctuations' in these prices. In 
~ractice. from the London Dailv Prices for 
raw sugar, a centre price is estimated for a 
selected period (of the order of five years) 
and the maximum and minimum 
stabilisation prices are set one standard 
deviation above and below this centre 
price. This method is subject to some 
flexibility, according to what are regarded 
as 'ordinary' fluctuations. 

The target price, which is set between 
the minimum and maximum stabilisation 
prices, is based on a 'target production cost' 
of sugar from domestic beet and cane. The 
target production cost is said to take into 
account such factors as future prospects 
for the production of domestic sugar 
products, rationalisation targets for the 
domestic sugar manufacturing industry 
and the trend in international sugar prices. 
However, the target price is substantially 
less than the domestic production costs 
implied by the minimum producer prices 

1 and the direct payments made to millers 
(see figure C). 

The average import price for each half 
month is calculated by converting the 
average of the London Daily Price for 90 
consecutive calendar days prior to the 
commencement of that half month into a 
price cif at refiner's warehouse. It includes 
delivery costs from the wharf to the 
warehouse of about Y4/kg. 

To impose the levies, surcharges or 
rebates, the Agency buys all raw sugar 
imports at the average import price 
(regardless of the price paid by the 

. A 

total sug& and dextrose supplies 
(production plus imports) that are 
produced domestically. In 1985-86, the 
self-sufficiency was estimated to be 33.3 per 
cent, so the maximum surcharge applied 
was approximately Y40/kg, or around 
US lO.Oc/lb (at 1985-86 exchange rates). 
(b) If the average import price is (E, 
figure E) above the minimum stabilisation 
price but below the target price (G), only 
the surcharge (EF) is added. In this case 
the surcharge is the product of the self- 
sufficiency level and the difference 
between the target price and the average 
import price. 
(C) If the average import price is (H) 
between the target and maximum 
stabilisation price, no transaction between 
the importer and the agency is required. 
(d) If the average import price is (I) 
higher than the maximum stabilisation 
price (K), the Agency returns the 
difference between the average import 
price and the maximum stabilisation price 
to the importer as a rebate. 

In all of the above cases, importers also 
pay the import duty. 

The proceeds from the levy charged in 
case (a) are placed in a Price Stabilisation 
Fund used for payment of the rebate in 
case (d). Since the peak in world sugar 
prices in 1 980 and 198 1, prices have 
consistently been below the minimum 
stabilisation price, and this decline in world 
prices has been exaggerated (when 
measured in yen) by the strong appreci- 
ation of the yen against the US dollar. As a 
result, the Stabilisation Fund has been 
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growing steadilyxt current exchange rates Europe) and raw sugar (cif United 
a levv will continue to be   aid on raw sugar Kingdom) was at that time US1.55cIlb " 
imports as long as world prices remain 
below US 1 Scllb, and a rebate would be paid 
only at prices above US56cllb. 

The surcharge is paid into an 
Adjustment Fund used by the Agency to 
meet the cost of subsidies to domestic 
millers, processors and growers. However, 
the fund has proved inadequate for this 
purpose, and the government has been 
forced to subsidise the industry from 
general revenue. This situation has arisen 
because expansion in domestic sugar 
production has increased expenditure on 
subsidies, while at the same time reducing 
the need for imported sugar and thus the " 
revenue base. 

Since October 1982 (see following 
subsection) a surcharge has been imposed 
also on high fructose corn syrup 
production. In recognition of the adverse 
effect of rising corn syrup production on 
sugar refiners, the revenue collected from 
this surcharge is used to reduce the 
surcharge imposed on imported raw sugar 

1 In 1985-86 this transfer enabled the 
surcharge on raw sugar imports to be 

l 
reduced by Y31kg. 

At the same time, a second sugar import 
surcharge was introduced, to be applied if 
the Japanese market prio: for refined 
sugar falls below a certaiir 'theoretical 
market price'. This theoretical price (see 
figure C) is the sum of the Agency's resale 
price to importers for raw sugar, the 
import duty (both of these being expressed 
in their refined sugar equivalents), a 
standard refining margin which is 
determined annually (Y58.449lkg in 1985- 
86) and the excise tax. The second 
surcharge is applied at a flat rate 
(Y5.08lkg in 1985-86). 

The standard refining margin has been 
diminishing, but is still very much higher 
than refining costs elsewhere. In the 
United States, for instance, in 1985-86 the 
difference between the Chicago West 
wholesale price for refined sugar and the 
New York No. 12 spot price for raw sugar ~ (cif, duty paid) was around US2.94cIlb (US 
Department of Agriculture 1987), or 
Y11.5lkg. The difference between the ~ London Daily Prices for white sugar (fob 

(~icvht 1987b), or around Y6.151kg. Here 
again, the high rate of protection suggests 
very high costs of production in the 
Japanese sugar industry. 

When the second surcharge is 
applicable, it is imposed not on all imports 
but only those in excess of what is needed 
by refiners to produce the quantity allotted 
to them under the Ministry's quarterly 
demand and supply forecasts. An effect is 
to discourage the more efficient refiners 
from importing additional sugar and 
thereby lowering the Japanese refining 
margin. 

Regulation of high fructose 
corn syrup production 
Until 1982 there were no restrictions or 
policy arrangements directly affecting high 
fructose corn syrup. Maize could be 
imported at the world price, and syrup 
made from it could be sold at any price up 
to the domestic wholesale refined sugar 
price. In that year, both the wholesale 
price of refined sugar and that of high 
fructose corn syrup expressed in sugar 
equivalents were around US35c/lb. If the 
costs of production of high fructose corn 
syrup in Japan are similar to those in the 
United States (which is likely, since the 
maize prices and technology are similar) 
profitability in the corn syrup industry 
would have been very high. In the United 
States, high fructose corn syrup 
production costs in 1982 were about 
US 12cIlb (raw sugar equivalent) (Hoff and 
Lawrence 1985). Even if Japanese 
production costs were 50 per cent higher 
than this (allowing for the slightly higher 
cost of maize imported from the United 
States), corn syrup profits in Japan would 
have been very large. 

In April 1982 an amendment to the 
Sugar Price Stabilisation Law enabled the 
Agency to impose a surcharge on high 
fructose corn syrup production from 
October of that year. The surcharge is 
imposed by essentially the same procedure 
as is used in taxing sugar imports: the 
Agency simultaneously buys syrup from, 
and resells it to, the manufacturer at 
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different prices. It reduces the profitability 
of corn syrup manufacturing - though 
only by a small proportion - unless maize 
prices are very high. As has been 
mentioned. the funds collected from this 
surcharge are used to reduce surcharges 
on imported raw sugar. 

In Japan, unlike the United States, the 
starch base for high fructose corn syrup 
manufacture is obtained not only from 
maize but from a combination of imported 
maize and domestic potatoes and sweet 
potatoes. Starch producers are reauired to 
bse domestic pot'atoes and importid maize 
in a ratio fixed by the Ministry, which 
during 1987 was such as to give 1 part 
domestic potato starch to about 7.6 parts of 
imported maize starch. Japanese potato 
starch production in recent years has 
totalled around 230 kt. Domestic potatoes 
and sweet potatoes currently cost about 
five times as much as maize (which incurs 
no import dutv). 

1 i '  

The cost of domestic potato starch is 
usually several times that of starch from 
imported maize, because of this large 
difference in the cost of the raw materials. 
The cost of starch to the corn syrup 
producer is not subsidised. Each corn 
syrup producer is required to buy a quota 
of starch specified quarterly by the 
Ministry. Thus the Ministry indirectly, but 
effectively, controls imports of maize for 
corn svrur, manufacture. 

I I 

The Agency imposes a 'primary' 
surcharge, which depends on the relative 
prices of corn syrup and sugar, and a fixed 
'secondary' surcharge in cases of 
overproduction. 

There are four elements involved in the 
calculation of the primary surcharge: ' - the average shipment price (in 1985-86, 

, around Y 140Ikg); 
l - the basic adjustkent price (in 1985-86, 

Y229.21kg); 
- the standard price (in 1985-86, V1701 

kg); and 
- the rate of surcharne. 

0 

The average shipment price is an ideal 
wholesale price announced each quarter 
by the Agency. It includes the cost of raw 
materials and a margin to cover syrup 
manufacturing costs and profits. (The 
equivalent price in the sugar regime is the 

sum of the average import price, converted 
to a refined sugar equivalent basis, and the 
refining margin.) No figures were available 
for the costs of manufacturing high 
fructose corn syrup in Japan. In the 
United States in 1985-86, the wholesale 
price for high fructose corn syrup (55 per 
cent fructose) was US19.5c/lb, or Y77.5/kg, 
well below the Japanese average shipment 
price. The margin allowed to Japanese 
corn syrup manufacturers to cover their 
costs and profits seems at first sight very 
high by US standards. Moreover, the 
Japanese corn syrup wholesale price has at 
times exceeded the average shipment price 
plus the surcharge, so profits to corn syrup 
manufacturers have been even higher than 
the average shipment price suggests. 

The basic adjustment price is based on 
the target price for raw sugar. It is derived 
as follows. The raw sugar target price (see 
preceding subsection) is adjusted by the 
addition of the import duty, is converted to 
its refined sugar equivalent, and the 
refining margin and excise tax are added. 
This 'refined sugar target price' is then 
multiplied by 0.8, to allow for the 
difference in the sweetener properties of 
sugar and high fructose corn syrup. 

The standard price is calculated by 
multiplying the theoretical market price 
for refined sugar (see preceding 
subsection) by the same factor of 0.8. 

The rate of surcharge is a measure of 
self-sufficiency. It is the production of 
domestic sugar and dextrose expressed as a 
percentage of total production and 
imports of sugar, dextrose and high 
fructose corn syrup. At present this figure 
is about 25 per cent. However, the 
Ministry's formula for calculating the rate 
of surcharge also includes a factor for 'the 
degree of high fructose corn syrup's 
influence on the sugar market price'. As a 
result, the rare of surcharge was set at 
8.18 per cent in 1985-86 and 9.55 per cent 
in 1986-87. It appears that the Ministry 
considers corn syrup to have only a minor 
influence on the market price of sugar. 

The primary surcharge for each quarter 
is determined by subtracting the average 
shipment price from the basic adjustment 
price and multiplying by the rate of 
surcharge. There is thus no surcharge if 
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Price adjustment mechanism for revenue enabled the sugar surcharge to be 

F high fructose corn syrup A,ARE 
reduced of Y3.065lkg. 

An extra. relativelv minor 'secondary' 

required 

Average shipment price (41kg) 

the average shipment price is equal to or 
above the basic adjustment price. 

When (as is usually the case) the average 
shipment price is below both the basic 
adjustment price and the standard price, 
every processor is required to sell all high 
fructose corn syrup produced to the 
Agency at the average shipment price. The 
Agency then sells the syrup back to the 
manufacturers at one of the following 
prices (see figure F): 
- if the average shipment price plus 

primary surcharge is less than the 
standard price (the usual situation, 
unless the imported m ize price is high), 
then at the average sh~pment price plus 
the primary surcharge; 

- if the average shipment price plus the 
primary surcharge is greater than the 
standard price, then at the standard 
price. 
The standard price is thus a benchmark, 

used to place an upper limit on application 
of the surcharge. If the average shipment 
price is equal to or higher than either the 
standard price or the basic adjustment 
price, no transaction between processors 
and the Agency is required. This is likely to 
occur only if the imported maize price is 
unusually high. The suspension of the 
surcharge would then improve the 
competitiveness of corn syrup. 

In the first quarter of 1987, the basic 
adjustment price was Y255.04lkg and the 
average shipment price was Y147.73lkg. At 
the surcharge rate of 9.55 per cent, the 
surcharge was Y10.248lkg. The resulting 

surcharge dan be imbosed on a 
manufacturer producing more corn syrup 
than the auota allotted bv the Ministrv. 
The secoAdary surcharg& is added to the 
Agency's resale price on the excess 
quantity only. In 1985-86, the secondary 
surcharge rate was Y4.26lkg. 

In spite of these surcharges, profitability 
in the high fructose corn syrup industry 
has probably remained very high, 
although it may have begun to decline a 
little in recent years. Figure G shows recent 
movements of wholesale prices for refined 
sugar and high fructose corn syrup (55 per 
cent) the latter being shown also in sugar 
equivalent terms. The decline in corn 
svrur> ~r ices  since 1986 can be attributed to 
a'coA6ination of three factors: the 
maturation of the corn syrup market, 
resulting in increased competitive pressure 
among the manufacturers; the 
appreciation of the yen; and weakening 
maize prices. 

In the past, the high profits of the syrup 
producers have been protected against 
oversupply in two ways. First, it was 
difficult to enter the industry, since it is 
regulated to deter excessive Droduction a 

and maize imports. Second, increases in 
capacity by existing firms were more than 
matched by rapidly expanding demand. 
Now, as shown in figure A, the growth in 
corn syrup use has begun to slow down. 

G Japanese wholesale sweetener prices 
ABARE chart 

220 - \ l t i n e d  sugar 

High fructose corn syrup 
Ylkcl \ 
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H A comparison of world and Japanese sweetener prices 
ABARE chart 

250 

Refined sugar Corn syrup Refined sugar Raw sugar 
Japan (sugar equivalent price) World 

Between the beginning of 1986 and 
March 1987, maize export prices (fob Gulf 
ports) dropped from US$l05/t to US$72/t, 
a decline of 3 1 per cent. Measured in yen, 
the decline has been even greater - from 
Y2 l .O/kg in January 1986 to Y l0.91kg in 
March 1987, or 48 per cent. This decline in 
maize prices has led to decreases in average 
shipment prices and hence in corn syrup 
prices. In contrast, there is no mechanism 
whereby declines in sugar import prices 
(likewise partly due to the appreciation of 
the yen) can be passed on in lower wholesale 
and retail prices for refined sugar. 
Regardless of how far the world price for 
sugar may fall, the variable levy raises the 
average import price to the minimum 
stabilisation price, to which the surcharge 
and duty are added (see figure E). 

The surcharge on high fructose corn 
syrup is effectively the only impost used to 
adjust its price, since there are no import 
duties on maize. The current surcharge on 

high fructose corn syrup, of about 
Y 10.250/kg, is very small in comparison 
with the charges on imported raw sugar, 
such as the duty of Y41.51kg. The syrup is 
also not subject to an excise tax, as is 
imposed on refined sugar at the rate of 
Yl6lkg. Thus corn syrup is highly 
favoured by Japanese sweetener policies. 

When prices received by Japanese 
growers, millers, processors, refiners and 
high fructose corn syrup manufacturers 
are compared with world prices for raw 
and white sugar and high fructose corn 
syrup (see figures C and H), it is readily 
apparent that substantial subsidies are paid 
to Japanese sweetener producers. For 
instance, the combined payments to cane 
growers, raw sugar millers and refiners was 
around Y350lkg (refined sugar) in 1985-86 
-eleven times the world price. It is clear 
that under present sweetener policies, 
Japan does not have a competitive 
advantage in these products. 
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3. The economic 1 effects of Japanese 
sugar policy 

The main objective of Japanese sugar 
policy is to provide income levels to sugar 

broadly comparable with th&e 
earned by non-agricultural workers. 
Because bf the cgncentration of the cane 
industry in areas where alternative 
opportunities are lacking, it is quite likely 
that this industry is also seen as a way of 
achieving regional objectives. One of the 
overall aims of Japanese agricultural policy 
is to maintain as high a level of self- 
sufficiency as possible. While the policy 
may have partially achieved these 
objectives, it has done so only at 
considerable cost. At the very least the 
consequences of the policy can be shown to 
include: 
- reduction of sugar imports; 
- reduction of the world price of sugar 

and increase in its variability; 
- loss of income to sugar producers in 

other countries; 
- resource misallocation in Japan and 

other sugar trading nations; 
- loss of income to Japanese consumers; 

and 
- increases in income for Japanese 

sweetener producers and for consumers 
in importing countries. 
Under current policies, imports 

constitute the residual element of the 
Japanese sweetener market, meeting the 
difference between domestic demand and 
supply. Under current policy, demand for 
sugar is lower than would be the case 
under a free trade policy, and domestic 
supply is higher. Demand is lowered 
because consumers pay a very high price 
for sugar compared with the world price. 
This high price, together with policies that 
favour high fructose corn syrup, has 
encouraged the establishment and growth 
of the corn syrup industry, at the expense 
of demand for sugar. 

Domestic supply of sugar is higher 
under current policy than in a free trade 
regime because of the very high Japanese 

producer prices for beet and cane. 
However, the extent to which Japanese 
production can be increased is constrained 
by the shortage of suitable land. 

The consequent reduction in import 
demand lowers the world price for sugar. 
The size of this effect has not hitherto been 
determined. The effects of other countries' 
interventionist policies on the world price 
have been estimated to be quite large. The 
effects on world price of the protective 
policies of the European Community and 
the United States have been estimated at 
between 5 per cent and 11 per cent for the 
European Community (BAE 1985) and 
9 per cent for the United States (Borrell, 
Sturgiss and Wong 1987). In the United 
States, high consumer prices have 
encouraged the rapid growth of high 
fructose corn syrup production, to the 
stage where it now accounts for half the US 
sweetener market. 

Japanese sweetener policies, like those of 
the United States and the European 
Communitv. will have contributed to a , 
lowering of the incomes of sugar 
producers in exporting countries. This 
reduces the ability of these countries to 
trade, lowering either directly or indirectly 
the demand for Japanese exports. As well, 
sugar exporting countries are induced to 
shift resources out of the ~roduction of 
sugar. Thus, there is a &bal misallocation 
of resources, reducing trade, income levels 
and employment worldwide. Because 
domestic intervention leads to lower world 
prices, it might be thought that consumers 
in other countries would benefit. However, 
the deleterious effect of resource 
misallocation on these consumers should 
also be remembered. 

Protectionist agricultural policies in 
Japan impose costs on other sectors of the 
Japanese economy, lowering incomes, 
output and economic growth in Japan. 
Japanese agricultural policies cause a 
diversion of resources out of productive 
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economic activities elsewhere in the Because support is provided through the 
economy and into the relatively inefficient 
agricultural sector. 

The high prices paid for agricultural 
products tend to be capitalised into land 
values. The high demand for agricultural 
land raises the price of land for residential, 
manufacturing and recreation purposes. 
In Japan, land prices directly restrict 
growth in the housing and construction 
sector of the economy. High site costs may 
encourage Japanese manufacturers of 
tradable goods to locate in lower cost 
countries rather than in Japan, and 
development of recreation industries such 
as golfing is restricted. Thus, to the extent 
that Japan's sugar policy increases the 
demand for land for agriculture it 
probably restricts growth in other sectors 
of the economy. Other factor prices will 
also be bid up by the sugar and high 
fructose corn syrup industries. This raises 
the resource costs of the export sector, 
reducing its international competitiveness. 

Sugar using industries in Japan are also 
adversely affected. For example, in an 
effort to circumvent the high charges 
placed on imported raw sugar, there has 
been a gradual rise in imports of products 
such as cocoa which has been blended with 
sugar (see Czarnikow 1987). Imports of 
other foodstuffs containing sugar, such as 
soft drinks and canned fruitjuices, have 
also increased. As a result, the demand for 
raw sugar, and perhaps the profitability of 
the sugar refining and sugar using 
industries, have declined. 

Income distribution in Tar>an is also 
changed by the policy. 1n;oke is 
redistributed from consumers to 
producers because of the high consumer 
price. Because variable levies are used to 

1 maintain relatively stable prices, a fall in 
world price causes the size of the transfer 
from consumers to increase. The 
appreciation of the yen has exacerbated 
the fall in world sugar prices measured in 
yen, and thus increased the size of the 
transfer from consumers. Because the 
consumption of sugar is unlikely to vary 
greatly between low and high income 
earners, the policy is likely to be regressive, 
placing a larger burden on low income 
earners, relative to their income. 

Japanesesugarpol~y 

price mechan-iim, thesize of the tranifer to 
individual growers and producers 
(including producers of corn syrup) 
increases in line with their ~roduction. 

1 

Thus, large farms and companies obtain 
more support than small ones. High 
fructose corn syrup producers have also 
been beneficiaries at the expense of 
Japanese sugar refiners, due to the decline 
in sugar's share of the sweetener market. 

Des~ite the ~rotection afforded the 
1 

Japanese sugar industry, the resulting high 
producer prices do not ensure its long 
term profitability. Not only do these high 
prices tend to become capitalised in land 
values and to cause other input costs to be 
bid up, thus eroding profits, but high levels 
of ~rotection reduce ~roducers' incentives 

l 1 

to be cost-efficient. To these costs must be 
added the costs of lobbying for support, 
which may be considerable. 

The redistribution of income in Japan is 
caused by direct intervention. The 
redistribution of income in the rest of the 
world is caused bv the effect of this 
intervention upon the world price for 
sugar. On the world scale, income is 
redistributed from exporters to importers. 
To the extent that Japan provides aid to 
developing countries which are sugar 
exporters, such as the Philippines, there is 
an obvious contradiction between policy 
goals. 

3.1 Representation of 
econokic effects 
To illustrate the main economic effects of 
Japan's sugar policy, a static partial 
equilibrium analysis is presented in figure 
I. This captures the direct effects of the 
policy upon production, consumption, 
prices and trade flows of sweetener for 
Japan and the rest of the world. It ignores 
such effects as those on alternative 
commodities such as rice; however, these 
effects are likely to be small. It can be 
assumed for expositional purposes that 
corn syrup supply is equal to its 
consumption and that its consumer price is 
equal to that of sugar. In the subsequent 
estimation of costs and benefits this second 
assumption is relaxed. 



Under free trade between Japan and the 
rest of the world, Japanese production of 
sweeteners at the free trade world price, 
Pwf, would be G. Corn syrup production 
would then be the difference between Qf 
and the corresponding sugar production, 
QCf. Similarly, Japanese consumption of 
sweeteners would be Cf. Syrup 
consumption would equal syrup 
production ( G  - (L, ) and sugar 
consumption woul d therefore be C - (Qf 
- Q). Imports of sugar are given b y the 
difference between Japanese sweetener 
supply and demand. The world price Pwf is 
the equilibrium price, at which the supply 
of exports from the rest of the world (that 
is, the difference between the rest of the 
world's supply and demand) equals Japan's 
import demand. 

Under current policies, Japanese 
sweetener consumers pay a price P,, higher 
than the world sugar price Pwf, and sugar 
producers receive Pp, the consumer price 
plus subsidy. Sugar production increases to 
(L,p, sweetener production to Q, and syrup 
production to Q - (L,p, since syrup prices 
increase with sugar consumer prices. 
Sweetener consumption contracts by C - 
Cp. With increased local supply and re d uced 
consumption, imports fall, and the world 
price therefore falls, from P, to PWp. 
(Further, as will be explained; the lack of 
response of Japanese imports to the world 
price destabilises the world price.) 

3.2 Measures of welfare 
change 
The measures of welfare change used in 
the analysis are consumer surplus and 
producer rents. Willig (1976) has shown 
that in most cases (where the product 
accounts for only a small proportion of 
total consumer expenditure), change in 
consumer surplus is a very good 
approximation to the ideal measure of 
consumer welfare change (the so-called 
'compensating variation', whose evaluation 
is impracticable). This condition is easily 
satisfied by sugar. 

An approximation to short term 
producer rents on fixed capital (whether 
this is equipment or agricultural land) is 
given by the area between the price axis 
and the supply curve, provided that the 
supply curve can be interpreted as an 
industry marginal'cost curve excluding 
factor rents (Mishan 1968). For the sugar 
industry, at least in the short to medium 
term, this condition is met. Similarly, for 
the corn syrup industry, the measure can 
be interpreted as the rent accruing to 
processing capital (which is fixed in the 
short term). 

The loss to consumers depends on the 
amount by which the consumer price 
exceeds the world free trade price, and on 
the diminution of consumption 
consequent on this price increase (that is, 

1 Price and welfare changes due to sweetener policy 

ABARE chart 

under pollcy 
BExports to Japan 

under free trade 



on the price elasticity of demand).  he 
increask in welfare df producers depends 
on the price increase (the level of support) 
and on the consequent increase in supply 
(that is, on the price elasticity of supply). 
The size of the transfer between ~roducers 
and consumers in the rest of the horld will 
largely depend on the change in the world 
price. 

These changes in welfare are 
represented in figure I: 

Change in Japanese consumer surplus: 
-(al + b + c  + d + e )  

Change in Japanese sugar producer rents: 
a  + a l  

Change in Japanese corn syrup producer 
rents: b 

Change in rest of world producer rents: 
- ( i + k + f + j + h )  

Change in rest of world consumer surplus: 
i + k  

Net cost to world: 
c + e + f + h  

Net cost to Japan: 
c + e  



4. Estimates of the effects of 
Japanese policy 

An econometric model was developed to 
estimate the effects of mesent and ~ossible 
alternative Japanese policies on the welfare 
of consumers and producers both inside 
and outside Japan, and to quantify the 
costs of some alternative policies. This 
analysis entailed estimating the short and 
long run effects of Japanese policy on the 
world price and on Japanese sugar 
imports. The model, presented in the 
appendix, has the following features. 

The Japanese and 'rest of the world' 
markets are modelled s~ecificallv. 

These two sectors of (he modei are 
linked, so that the effects of Japanese 
policy on the world price can be estimated. 
The Japanese sector directly affects the 
world market through its import demand. 
The world price feeds back into the 
Japanese sdctor through its influence on 
Japanese government price setting. The 
model is run as a complete system. 

The model includes dynamic linkages of 
market variables from one year to the next, 
so that the effects of Japanese policy can be 
observed through successive time periods 
in a consistent and detailed fashion. 

The estimated effects of Japanese sugar 
policy fall into three main categories: first, 
the effects of policy on key variables, such 
as sugar production and consumption in 
Japan and world sugar price, for the 
period 1985-87; second, the effects on the 
incomes of Japanese and other producers 
and consumers over the same period; 
third, the effects on the levels and 
variability of world price and sugar imports 
in the longer run. 

For each of these sets of estimates the 
model was run twice, first assuming that 
current Japanese policy was operating, 
then assuming that free trade had been 
introduced between Japan and the rest of 
the world in 1985. In addition, simulations 
were run with Dresent mice controls 
replaced by various alternative policy 
instruments, such as an ad valorem tariff or 

direct income support to farmers. 
To simulate free trade. the consumer 

price of raw sugar in Japan was set equal to 
the world price. The minimum producer 
price (see section 2.2) was then assumed to 
remain at a constant proportion of the raw 
sugar consumer price, namely the 
proportion actually observed in 1985 (0.7, 
when the minimum producer price for 
beets is expressed in sugar equivalents.) 
The refined sugar consumer price was 
assumed to be the raw sugar consumer " 
price plus the historical standard refining 
margin (see section 2.2). 

Some assumption'was required as to the 
behaviour of the corn svrur, industrv in a 

2 I 

free trade regime. Two assumptions were 
used in separate free-trade simulations, 
and the   airs of results thus obtained were 
taken as'bounds on the possible effects of 
introducing free trade (and thus, 
conversely, on the effects of the present 
policy). o n e  assumption was t h 2  the 
upward time trend observed in corn syrup 
consumption (independent of price 
changes) would continue at its historical 
rate under free trade. This assumption 
provides an extreme lower estimate for the 
depressing effect of current policy on the 
world sugar mice. since - as has been 

" I  - 
argued above - present Japanese policies 
provide a highly protective environment 
for the corn svruD industrv. The 

i I / 

alternative assumption was that the time 
trend in corn syrup consumption would, 
under free trade, immediately flatten. This 
assumption provides an upper bound on 
the effect of present policy on world price. 
This bound may however be conservative. 
It is highly possible that, when exposed to 
the world sugar price, corn syrup 
consumption could fall. In Canada, where 
the industry receives no direct protection, 
it remains small (l90 kt in 1985) and is 
perhaps only sustained because over half 
its output is exported to the United States, 
where a price higher than the world price 



is received. If the Japanese industry were 
exposed to similar conditions, it might well 
contract. 

4.1 Estimated effects, 
1985-8'7 
Estimates of the effects of Japanese policy 
on key variables are presented in table 3. A 
free trade policy is shown to increase 
Japanese imports (by 41-57 per cent in 
1987) and hence the world price (by l l- 
14 per cent in 1987). Japanese 
consumption of sugar would be higher 
under free trade, due to lower sweetener 
prices together with some switching from 
corn syrup to sugar. The price elasticity2 of 
sweetener demand in 1985 is estimated to 
have been -0.08, while that of corn syrup 
demand is estimated at -0.49. The latter 
high elasticity can be attributed to the 

2. Price elasticity of demand can be defined as the 
percentage change in consumption that occurs in 
response to a 1 per cent increase in price. 

existence of a near substitute, sugar. The 
elasticity of corn syrup demand with 
respect to price of sugar is estimated to be 
+ 0.5 1. Thus, for example, a 10 per cent 
fall in the prices of both sugar and corn 
syrup will result in an increase of 0.8 per 
cent in sweetener consumption, plus a 
consumption shift of 0.2 per cent from 
corn syrup to sugar. 

The steady fall in production under free 
trade seen in table 3 indicates the gradual 
response of producers to the falling 
producer price. It is possible, however, that 
production is underestimated here 
(because of the form of the production 
equation used in the model). 
Rationalisation and restructuring of the 
Japanese sugar industry could allow higher 
levels of production at a given producer 
price than the model predicts. In the 
absence of better information, however, it 
is assumed that the estimated form of the 
production equation holds. 

The implications of the results presented 
in table 3 for the income transfers and net 

3 Effects of sweetener policy on key variables: 1985-87 

With free trade Estimated 
Under effect of 

Variable and 
calendar year 

current Lower upper free trade 
Unit policy bound a bound b policy 

Japanese sugar consumption % 

1985 Mt 2.87 3.25 3.34 13-16 
1986 Mt 2.77 3.22 3.40 16-23 
1987 Mt 2.75 2.93 3.20 7-16 

Japanese sugar production 

1985 Mt 0.88 0.88 0.88 0 
1986 Mt 0.90 0.54 0.54 -40 
1987 Mt 0.91 0.37 0.37 -59 

I Japanese sugar imports 

I 1985 Mt 1.97 2.48 2.56 2 6 3 0  
1 1986 Mt 1.90 2.81 3.01 48-58 

1987 Mt 1.84 2.59 2.89 41-57 

1 World price C 

1 a Assuming that historic time trend i n l a p a m  corn syrup consumption persists. b Assuming corn syrup mnsumption 

1 independent of time. c In real 1984 terms, using 1985 exchange rates. 



4 Income transfers attributable to present sweetener policy a 

Transfer 

To Japanese sugar producers 
(millers, growers) 

- to growers 

To Japanese corn syrup producers 

To Japanese government 

From Japanese consumers 

From producers elsewhere 

To consumers elsewhere 

World deadweight loss 

a The first row of figures for each group is the 'lower hound' e 
dollars; 1985 exchange rates. 

economic losses resulting from current 
policy are presented in table 4. The main 
features of this table are the high costs to 
Japanese consumers, the large 
contribution to Japanese government 
revenue and the high deadweight (net 
efficiency) losses. Assuming the 1985 
average exchange rate, Y224/US$, the cost 
of the policy to Japanese consumers is 
estimated to be over US$1500m - that is, 
US$14 per person - in each year from 
1985 to 1987. This is similar to the per 
person cost of US sugar policies to US 
consumers, as estimated by Borrell et al. 
(1987), even though per person 
consumption of sugar in Japan is only 
about half that in the United States. If a 
1987 exchange rate is used, the Japan 
estimates are 50 per cent higher than in 
table 4. 

The model estimates do not include the 
costs to Japanese consumers of the large 
refining margins that are protected by 
Japanese policy (since the refining margins 
used in the model are historical). These 
costs, which could be substantial, take the 
form of transfers from consumers to 

.stimate, and the second row is the 'upper bound'estimate. b 1984 

refiners. If in a free trade situation the 
refining margin fell to the level that 
prevailed in the United States in 1987 
(US2.94c/b), the saving to Japanese 
consumers would increase by an average of 
US$660m a year for the period. 

The contribution to Japanese 
government revenue is large because in 
the years modelled the world price was 
very low. In years of higher world price the 
variable import charges decline while the 
subsidies paid to producers remain high, 
so the net contribution to government 
revenue is smaller and may be negative. 

The cost to consumers and the cost of 
the efficiency (deadweight) losses to the 
economy are large relative to the size of the 
benefits being provided to Japanese 
producers. For instance, for 1987 Japanese 
consumer costs and efficiency losses are 
estimated to be 227 per cent and 25 per 
cent, respectively, of the transfer to 
Japanese sugar producers. Thus, the 
Japanese use very costly policy instruments 
to meet their sweetener policy objectives. 

Some further costs to the economy are 
not estimated by the model. They include 



Change in national incomes sweetener producers is paid through the 5 attributable to sweetener policy: 1986 price system, the larger the producer the 
larger the transfer. Thus, of the estimated 

Lower Upper annual average of US$463m paid in 
Country bound bound support to millers and processors in the 

usgm a a period 1985-87,67 per cent was shared 
between the three beet processing 

From exporters companies and the remaining 33 per cent 
Australia 41 50 between the 19 cane millers. For the corn 
Brazil 38 46 syrup manufacturers, an estimated 
European Community 42 51 US$243m a year was shared between 17 
Philippines 5 6 companies. 
Thailand 28 34 Through its effect on the world price, 

To importers the Japanese policy will have caused a 
transfer of income from sugar exporters to 

Canada 14 importers (see table 5). For Australia, the 
China 19 23 reduction in export revenue in 1986 is 
India 8 estimated at between US$4 l m and 
Japan 26 32 US$50m. The major beneficiary was the 
United States 25 30 USSR, with an estimated saving of between 
USSR 70 US$70m and US$86m. The saving to 

a 1984 dollars; 1985 exchange rates. Japan was around US$30m, which is small 
~ o t e :  In calculating the figures in this table it has been compared with the costs of the policies to 
assumed that the price responsiveness of both exporters and 
importers is zero, so that the export and import volumes of the Japanese economy' 
each country remain the same under current Japanese policy 
and under free trade between Japan and the rest of the 4.2 Long term effects on 
world. In other words, the costs (benefits) have been 
calculated simply by muItipIying actual exports or imports by price 
the difference in price induced by Japanese policy. In reality, 
under free trade, export volumes are likely to be higher than ~h~ japanese policy of stabilising the 
at present, although this effect is probably small (see Gemmill 
1976) and the numbers presented are therefore good domestic sugar price can be expected to 
approximations. affect the world price cycle in the following 

the cost of administering such a complex 
system, and the cost of lobbying for 
support by producers. In addition, as has 
been stated, the free trade scenarios do not 
allow for the possibility that the historic 
growth in the corn syrup industry might be 
reversed, which would increase sugar 
demand and hence the world sugar price 
beyond the estimates presented.-~oieover, 
the adverse effects of import restrictions 
on the growth of other sectors of the 
Japanese economy, as discussed in chapter 
3, are not accounted for. Thus the 
numbers presented are conservative 
estimates of the cost of the current policy 
to the Japanese economy. 

The chief beneficiaries of the policy are 
Japanese cane millers, beet processors and 
corn syrup manufacturers. Transfers to 
refiners, as has been mentioned, have not 
been measured using the model, but are 
probably large. Because support to 

way. When the world sugar market is 
undersupplied, a price peak occurs. In 
response, the world market adjusts 
through decreased consumption, 
worldwide, and increased production. 
Because the Japanese policy prevents 
Japanese producers and consumers from 
receiving world price signals, all of this 
adjustment takes place outside Japan, with 
the result that a larger price signal is 
needed to induce a given response. When 
the market is (as at present) oversupplied, 
on the other hand, the price trough is 
lower than if a free trade policy had been 
pursued, as is shown in figure I and table 
5. World production therefore falls further 
than in the free trade case. As a result, the 
next undersupply phase is more acute, 
with a higher price peak, than under free 
trade. Thus, world price is more variable, 
with higher price peaks and lower price 
troughs, as a result of Japanese sweetener 
policy. On average, world price is lower. 



To estimate the likely effects of Japanese importantly, it increases the variability of 
policy on the variability of world prices, the world price, as indicated by the higher 
stochastic simulations were performed. coefficient of variation. 
These simulations capture the interactions The effect of the policy on imports is 
of Japanese policy with random also striking. Japan's imports of sugar 
fluctuations in the price cycle - that is, the would be substantially greater under free 
effects on its frequency and volatility. The trade, though the difference would be less 
model was run stochastically for the period if the use of high fructose corn syrup (or 
1985-2004, sixty times for each of three any other alternative sweetener) continued 
situations. In the first series, continuation to grow at its historical rate. If, under a 
of current Japanese policy was assumed. In free trade policy, the upward trend in corn 
the other two series, free trade between syrup consumption ceased, future 
Japan and the rest of the world was Japanese import demand could be more 
assumed, but (as outlined earlier) two than double the level that can be 
alternative assumptions were made about anticipated under current policy. This is a 
the time trend in corn syrup production. further measure of the cost ofJapanese 
Comparisons of the three probability policy to the world's sugar exporters. 
distributions of price provide estimates of Any long term decline in high fructose 
the long term effect of Japanese policy on corn syrup production would increase the 
the average world price and on its free trade level of imports. As has been 
variability. The large number of noted, this might happen if the Japanese 
simulations ensured reliable estimates of corn syrup industry is similar to the 
these measures. Canadian industry. The relatively high cost 

Forecasts of exogenous variables were Japanese industry would find it difficult to 
obtained from time series (ARIMA) compete with imported sugar, narrowing 
models. Weather variables were obtained the price differential between sugar and 
from the historical weather pattern, using cane syrup. Given that the demand 
the years from 1962. The summary elasticity of corn syrup with respect to the 
statistics of the simulation are presented in sugar price is 0.5 1 ,  this narrowing of the 
table 6. It is seen that in the longer run the price differential would increase sugar 
Japanese sugar policy lowers the mean demand in Japan, and hence the free trade 
world price by 2-5 per cent. More world price. 

6 Effects of sweetener policy on world price variations and on Japan's imports: 
1985-2004 

Estimated effect of 
Under With free trade free trade policy 

current Lower Upper Lower upper 
Statistic policy bound bound bound bound 

UScIlb USdlb USdlb % % 

World price 
I Mean 18.43 18.84 19.29 2.2 4.7 

Standard deviation 13.49 12.44 12.73 -7.8 -5.6 
Coefficient of variation 0.73 0.66 0.66 
Range a 4.8547.69 5.18-46.30 5.15-47.52 

Sugar imports to Japan Mt Mt Mt 
Mean 1.28 1.82 2.83 
Standard deviation 0.49 0.63 0.43 
Coefficient of variation 0.38 0.35 0.15 
Range a 0.37-2.04 0.67-2.77 2.00-3.58 

a Contains 95 per cent of stochastic simulation results. 



5. Prospects and alternatives for 
policy reform 

5.1 Incentives for reform 
It has been shown that the costs of current 
Japanese sugar policy to Japanese 
consumers and to the world's exporters far 
exceed the benefits toJapanese sugar and 
corn syrup producers, and that the costs to 
the Japanese economy generally are also 
significant. Further, the costs are probably 
underestimated in this study while the net 
benefits to producers are probably 
overstated. Thus, there is a large incentive 
both for groups within Japan and for the 
sugar exporting nations collectively to 
support reform of Japan's sugar policy. 

The Japanese sugar policy is one facet of 
an overall agricultural policy whose 
purposes include food self-sufficiency and 
a regional policy of maintaining the 
viabilitv of rural communities. as well as 
income maintenance for farmers and price 
stability. The strength of the Japanese 
farm lobbv has made reform difficult to 
achieve idthe past. In addition, because 
the sugar scheme is largely self financing 
- and in fact in recent years has raised 
revenue for the Japanese government - 
the latter has had no urgent need to alter 
it. Instead the burden of the scheme is 
shared by Japanese consumers and 
exporting nations. 

Further incentives for reform are seen 
by taking a broader perspective. The 
significant changes that have occurred 

1 since the early 1980s in the international 
economy - in which Japan is a major 
participant - have focused attention on 
the need for restructuring of the Japanese 
economy. This fact, together with the 
focus on agriculture in the current GATT 
round, has led to increased interest in the 
cost of Japan's agricultural policies. The 
BAE (1987) has concluded that there is 
potential for gradual reductions in Japan's 
agricultural protection in the longer term. 
There is some evidence that the strength of 
the farm lobby in Japan may be declining, 

and there is also evidence that public 
support for food self-sufficiency may have 
weakened (see BAE 1987). In 1986, as has 
been mentioned in chapter l ,  Japan's 
Advisory Group on Economic Structural 
Adjustment for International Harmony, 
taking stock of the country's 
macroeconomic and international 
economic problems, recommended the 
liberalisation of highly protected markets. 
Sugar comes into this category. 

The current GATT negotiations provide 
an ideal opportunity for the promotion of 
beneficial reform through a multilateral 
approach. The advantage of a multilateral 
approach is that adjustment is shared by 
many countries instead of being borne by 
one, and in this way large adjustments can 
be achieved, increasing world price and 
lowering costs of support. 

5.2 Policy alternatives 
It has been shown that Japan's use of the 
price system to achieve policy goals causes 
distortions to Japanese production, 
consumption and imports of sweeteners, 
and to the world price, with large 
efficiency costs both inside and outside 
Japan. The same purposes could be accom- 
plished at lower cost, in a variety of ways. 

One such option would be to remove all 
import duties and other variable levies 
from imported sugar and replace them 
with an ad valorem tariff. This would 
increase the Japanese consumer price 
above the world price by a fixed 
percentage, thus allowing consumer prices 
to reflect world prices. Japanese 
consumers could then benefit from 
changes such as reductions in world prices 
and the appreciation of the yen. The ad 
valorem tariff could be set at a level that 
would equate government revenues from 
this source to the cost of maintaining 
existing prices to cane and beet growers, 
millers and processors. 

25 



7 Effect of poiicy dternatives on key variables 

Variable and 
calendar year Unit 

Japanese sugar consumption 

1985 Mt 
1986 Mt 
1987 Mt 

Japanese sugar production 

1985 Mt 
1986 Mt 
1987 Mt 

Transfer from (to) government a 

1985 us$ 
1986 us$ 
1987 us$ 
Japanese sugar imports 
1985 Mt 
1986 Mt 
1987 Mt 

World price a 

1985 
1986 
1987 

Current 
policy 

Self-financing 
ad valorem tariff 

World prices 
to consumers; 

subsidies 
to producers 

a 1984 dollars; 1985 exchange rates. 

The estimated effects of such a tariff on 
economic variables. com~ared with the 
current policy situation, are presented in 
table 7, and the consequences for income 
transfers in table 8. This ~olicv o~ t ion  

1 1 1  

would increase Japanese consumption, 
imports and hence the world price. 
Japanese consumers, the Japanese 
economy generally and sugar exporting 
countries would all benefit. 

The burden of the current policy would 
be removed from Ta~anese consumers 
directly if they we;e illowed to pay the 
world price for sugar. Production could be 
subsidised completely by government so as 
to maintain it at current levels. The effects 
of this 'partial free trade' solution on key 
variables are also presented in table 7. The 
free trade world mice would induce a 
marked increasein sugar consumption 
(partly by substitution from corn syrup) 

and hence in imports. The lower cost of 
sugar would allow consumers to increase 
their demand for other goods as well. The 
annual average benefit to Japanese 
consumers would have been US$] 700m 
for the three years 1985 to 1987. 
Offsetting these gains would be the costs to 
the Japanese economy and taxpayers of 
raising the money for producer subsidies. 
The 1987 world price would have been 
higher by 8 per cent. The benefit to the 
world's sugar exporters would have 
averaged US$950m in each year. (Note 
that Japanese sugar production is held 
constant.) 

In the long run, the mean world price 
under this policy alternative is estimated to 
be US19.20c/lb, which is US0.77cIlb higher 
than the projected mean world price under 
current policy. This price change is 90 per 
cent of the change in the world price that 
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8 Effects of policy alternatives on income transfers 

Transfer 1985 1986 1987 
US$m b US$m b S$m b 

To Japanese sugar producers 

From (to) corn syrup producers 

From Japanese government 

To (from) Japanese consumers 

To producers elsewhere 

From consumers elsewhere 

World deadweight gains 4 1 2 
113 129 90 

a Relative to situation under current policy (table 4). The first row of figures for each group is for a self-financingad ualorem 
tariff, and the second row is for world-level consumer prices with producer subsidies. b 1984 dollars; 1985 exchange rate. 

could be achieved by complete free trade 
with Japan. 

A similar option (again allowing 
Japanese sweetener consumers to pay the 
world price) would be for Japanese 
farmers to be given direct income support 
payments in place of the complex system 
of unit price supports which now operates. 
Under this option, the Japanese economy 
would gain (areas c and e in figure I), and 
world exporters would also gain (areas 
f, j, h in figure I). Again, there would be a 
cost to the economy in raising the funds for 
the income support. In this case, however, 
the budgetary costs of income transfers 
might be reduced, and perhaps eventually 
eliminated, if support for sugar producers 
were gradually reduced, encouraging 
growers to switch into alternative products. 
The full benefits of free trade would then 
accrue to theJapanese and world 
economies. 

The costs of this reduction in support 
would be largely borne by sugar producers 
in several small regions, and the welfare of 
these regions might be adversely affected, 
at least in the short term. If the welfare of 
these regions is the major concern of policy 

Japanesesugarpoltq 

makers these regions could receive 
alternative forms of support. Assistance 
could be targeted directlv to the 

U I 

development of efficient industries - that 
is, those industries in which Japan has a 
comparative advantage. Government 
programs could also be used to develop 
land for alternative uses. As has been 
pointed out by BAE (1987), because of 
rising living standards in Japan there are 
valuable alternative uses for land. Direct 
government support aimed at developing 
alternative land uses and industries mav be 
a much more efficient way of delivering 
support to a region than the manipulation 
of prices, since the costly side effects could 
be less. 



6. Conclusions 

The complex Japanese sweetener policies 
have been only partially successful in 
achieving their goals. Though sugar prices 
have been raised and stabilised, sugar 
growers' incomes have been eroded by cost 
increases induced by these high prices. 
Self-sufficiency in food for Japan has 
probably been increased to some extent by 
the policy, although sugar imports have 
been limited only at the expense of 
reduced self-sufficiencv in corn. 

I 

The current set of instruments, in 
addition to being inadequate for fully 
attaining the goals of policy, impose costs 
and efficiency losses on Japan and the rest 
of the world. This would be true no matter 
which policy instruments were used to 
achieve the stated aims. However. bv a 
suitable choice of policy instrument; it 
would be possible to minimise the costs 
imposed on Japan and other countries. At 
present, for every dollar transferred to 
Japanese sugar producers, Japanese 
sweetener policies are estimated to cost 
Japanese consumers about US$2.27, sugar 
producers in other countries some 
US$2.50 or more, and the Japanese and 
world economies around US$0.25. 

These costs are probably 
underestimates, because the adverse 
effects of import restrictions and high 
levels of ~rotection on the growth of other 
sectors o i  the economy ha; not been fully 
accounted for; neither have the costs of 
administering such a complex system been 
included. Moreover, the gains to 
producers have probably been overstated 
in this study because, under high levels of 
support, land and other input costs tend to 
increase, and this effect was neglected; 
also, the economic costs of lobbying to 
retain subsidies and other ~rotective 

1 

measures can be considerable. 
Reducing consumer prices and making 

them more responsive to world prices 
would confer major benefits on Japanese 
consumers and exporting nations without 

hurting Japanese sugar producers.~uch a 
move would require the replacement of 
the current subsidy per unit produced with 
direct income support. This would ensure 
farmer and regional security without 
providing unintended benefits to large 
companies such as corn syrup 
manufacturers and refiners. Although 
there would still be some costs to the 
Japanese economy and taxpayers in raising 
this revenue, these costs could be less than 
those of the present system. 

Moreover, assistance granted in the 
form of income support could be targeted 
so as to shift resources out of the sugar 
industry, where Japan is clearly 
uncompetitive internationally, into 
industries in which Japan has a 
comparative advantage. At the very least, 
income supports in place of price supports 
would make farmers more responsive to 
changes in world price and thereby give 
them incentives to adjust to the world 
market. One effect would be to reduce the 
instability in world prices. Over time, 
income supports could be adjusted 
downward and Japan could move toward a 
completely free trade policy which would 
confer further benefits to the Japanese 
economy and to sugar exporting countries. 



Appendix . Model specification and 
estimation 

The model is an annual model of the proxy); A is change from previous year; E is 
sweetener market in Japan and the sugar the residual; 'rest of the world' is denoted 
market in the rest of the world. It consists by W and the year by t. 
of four sectors - Japanese sweetener 
demand, Japanese sweetener supply, the Japanese demand sector 
Japanese sweetener price fixing sector and 
the 'rest of the world' sugar sector. Caloric sweetener demand: 
Following presentation of the model, its cc, - 
derivation is explained, sector by sector. 0' t-l )e3 (A5) I - e l  + e p  3 +e4PJt + €4; 
Estimation results are then given. The 4, N,t-l 
model was validated by simulation. 

High fructose corn syrup demand: 

A. l The model 
'Rest of the world' sugar sector 

Production: Sugar demand: 

(AI) &t = Qwt-1 + exp(ai u w t - 2 )  (A7) C,, = CC,, - CH,,; + a2 ASwt-3 + a3 Swt-1 
+ a4 Swt-2 + a5 Pwt4 Stocks demand for sugar: 
+ a6 Pwt-5 + a7 Pwt-7 
+ as CDt + ag CDtpp + €1,; (A8) 5 = fl + f, + f3 P,, + f4 AC,, 

Consumption: 

Stocks demand: 

where N is po ulation (millions); Y is real 4' income ( ~ 1 0 '  ): CC is consum~tion of , , 

caloric sweetener (Mt); CH is consumption 
of high fructose corn syrup (Mt); PH is real 

(A3) S, = cl Cwt Swt-l + c2 Cwt(Pd)c3 priccof high fructose tor; syrup (Ylkg); T 
is the year (1953 = l); is a dummy 

Cwt-l variable with values 1 in 1973 and 0 in all 
- C 1  C 2  Cwt(Pwt-l)c3 other years, to account for a one-off fall in 
- c4 Cwt Qrut - c5 CDt + €31; stocks; and j denotes Japan. 

Market clearing: Japanese sweetener supply sector 

(A41 Swt-l + Qwt = Cwt + Swt + Mjt; Sugar production: 

where Q is sugar production (Mt); C is (A9) Qt = h l + h2 PPJt-l + h3 PPJt-2 
sugar consumption (Mt); S is sugar stocks + h4 PPJt-3 + E7t; 
(Mt); Y is real income (index); P is real 
price of sugar (UScIlb); M, is Japanese Sugar imports: 
imports (Mt); CD is a zerolone dummy for 
Cuban sugar production (a weather M,t = C,t + S,, - S't-1 -Qt; 



High fructose corn syrup production: does not decrease with a decrease in 

(All) QHj, = CHjt; 

where PP is the real minimum producer 
price for beet (set by government in 
nominal terms: Ylkg beet); QH is 
production of high fructose corn syrup 
(Mt); and equations (A10) and (A1 l)  are 
identities. 

Japanese price fwing sector 

Consumer price of refined sugar: 

Minimum stabilisation price: 

Target price: 

Minimum producer price: 

Price of high fructose corn syrup: 

where PS is the real minimum stabilisation 
price for sugar (Ylkg) and PT is the real 
target price for sugar (Ylkg). 

A.2 Model derivation 
Below, the reasoning underlying each of 
the four model sectors is given in turn. 

'Rest of the world' sector 
The model for this sector is based on the 
model of the world sugar market devised 
and validated by Sturgiss, Wong and 
Borrell(1987). It therefore has these 
features: 

Production is asymmetric: world 
production rises as world price rises, but 

world price. 
e The dependence of stocks demand on 

price is nonlinear. 

Production 
World ~roduction is asvmmetric in its 

response to world price bkause of both the 
nature of government intervention and 
asset fixitv in ~roduction. Intervention 

I 1  

occurs in most domestic sugar markets 
around the world, using a number of 
instruments including import controls, 
production controls, stocking mechanisms 
and price fixing. Intervention in 
production is not symmetric in its response 
to changes in world price. When the world 
price increases, governments are quick to 
allow the benefits of higher prices to flow 
through to producers. When world price 
falls, governments tend to maintain 
intervention and support levels to 
producers, for welfare andlor political 
reasons. Thus. ~roducers do not reduce 
production whGn world price falls because 
they do not receive any market signals to 
do so. The second reason for production 
asvmmetrv is that most of the fixed assets 
used in sugar production are specialised, 
and are therefore more difficult to take out 
of use than to bring on stream. 

This behaviour G represented by 
modelling changes in production as an 
exponential function of changes in lagged 
world ~r ice .  This lap is due to delavs in 
policy Bction. Policymakers also r;spond 
to stock levels, because stocks can impose a 
large budgetary cost. Production is 
affected also by absolute price with a lag of 
several years, because annual yields of cane 
plants follow a distinct pattern over the life 
of the ~ l a n t .  

~ h & e  yield and policy influences 
operate at a national level, and will vary 
between countries due to differences in 
caneheet mixes, farming practices, 
political forces and budgetary abilities to 
support producers. Thus, the lag and 
degree of response for each country will be 
different. Following a price boom, 
domestic policy action and cane yield will 
at first tend to be synchronised around the 
world. Over time, the differing responses 
of individual countries will blur the 
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aggregate response. Thus the parameters lag on world price reflects the delay caused 
do not have an exact interpretation at the by policy makers in passing on world prices 
individual countrv level. Fbr instance. the to consumers. 
absence of a signikicant relation between 
aggregate production and world price 
lagged six years does not mean that all 
countries' responses at this interval are 
insignificant - only that the combination 
of their different responses at that interval 
is insignificant on the global scale. 

In a small model such as this, it is 
possible that some systematic influence has 
not been accounted for. In this case, an 
initial systematic error in the residuals of 
the production equation was found to be 
attributable to weather. A zerolone 
weather dummy variable (CD) was 
constructed using sugar production in 
Cuba (the world's largest sugar exporter, 
and the centre of a large sugar cane 
producing region of the world). In years 
when there was a significant drop in 
Cuban production, adverse weather 
conditions were assumed to prevail and the 
dummy was set to one. This dummy 
weather variable was also found significant 
when lagged two periods. Agronomic 
features of sugar cane production 
accentuate the effect of climate over 
successive periods, linking yield to climatic 
conditions in the past. Thus, in the second 
year after a climatic disaster, and hence 
one year after replanting, the high yields 
of the cane plant cause a large increase in 
production (that is, ag > 0). 

Consumption 
Consumption is modelled as a function 

of income and world price. Consumers are 
assumed to maximise utility over their 
lifetime, or at least over an extended 
period. Thus current consumption 
decisions are influenced by past, current 
and anticipated income levels. The model 
was therefore estimated using current and 
lagged values of income. Strong second- 
order autocorrelation was found when the 
model was tested using current and one- 
year lagged income levels, indicatinga 
misspecification. Also strong 
multicollinearity arose when several lags 
were used, resulting in insignificant 
coefficients. Income with a two-year lag 
was chosen to correct these problems. The 

Demand 
The stock demand equation has the 

following features. 
First, the desired stock level is a 

nonlinear function of world price. When 
stock levels are low the value of stocks is 
very high; their value falls rapidly as stock 
levels increase and security of supply is 
established. At high stock levels, when 
security of supply is well established, an 
increase in stocks has little effect on their 
value since this is already low. This 
relationship can be represented by the 
following nonlinear expression: 

where S* is desired stock level, P is world 
price, c 2  > 0 and CS < 0. 

Second, there is a short run stock 
adjustment mechanism whereby stocks are 
used by policy makers to achieve domestic 
price targets and for smoothing price and 
trade flows in the face of production 
variability. This characteristic of stock 
demand can be modelled as follows: 

where S is actual stocks, Q is production 
and CD is the Cuba dummy. 

That is, stocks held by policy makers will 
depend on the stocks they held in the 
previous year and on production. 
Substitution of the equation for desired 
stocks into this equation gives an equation 
suitable for estimating. 

Third, the stocks variable is standardised 
as the stocks-to-consumption ratio to 
remove heteroskedasticity. The equation is 
multiplied through by consumption before 
estimation. 

Japanese demand sector 
The Japanese demand sector is modelled 
using three estimated equations and an 
identity. The estimated equations are for 
consumption per person of caloric 
sweetener and of high fructose corn syrup, 
and demand for sugar stocks. 



Consumption demand 
High fructose corn syrup and sugar are 

very close substitutes in many uses, and for 
many consumers may be considered 
identical. Aggregate demand for the 
homogeneous good 'caloric sweetener' is 
determined by income, population and 
price. The sweetener price is proxied by the 
sugar price, since the corn syrup and sugar 
prices are highly correlated. Sweetener 
consumption per person is modelled as a 
nonlinear function of income, because at 
higher income levels an increase in income 
causes a smaller increase in consumption as 
saturation levels are approached. 

The choice between sugar and corn 
syrup sweetener is made by intermediate 
demanders, such as manufacturers of soft 
drinks, and is determined mainly by 
relative prices of fructose and sugar. 
Because the corn syrup price is consistently 
below the sugar price, corn syrup 
consumption has tended to increase. 
However, the full potential of the corn 
syrup market has not been immediately 
fulfilled due to slow market acceptance 
and the time taken for manufacturers to 
switch technologies. Thus, the corn syrup 
demand curve is shifting to the right 
through time as the substitution for sugar 
occurs. It is therefore modelled as a 
function of time as well as price. Sugar 
consumption becomes the residual of 
sweetener demand. 

To model corn syrup consumption as a 
function of income would be misleading 
since the income variable would capture 
the time trend, giving a gross overestimate 
of the income elasticity of corn syrup 
demand. In fact, when both income and 
time were included in the equation, serious 
multicollinearity occurred. 

Stocks demand 
Japanese sugar stocks demand was 

assumed to adjust gradually to changes in 
the domestic price. This implies a partial 
adjustment mechanism: 

St - S,-l = a(S*t - S,,) 

where S, is actual stocks and S*, is desired 
stocks, and the latter is a function of price: 

S*t = pp,. 

(A nonlinear expression, as used in the 
'rest of the world' sector, was in this case 
found inferior to the linear relation.) 
Hence: 

Stocks were again standardised to 
remove heteroskeda~ticit~, using the 
stocks-to-consumption ratio. 

A term was also included for change in 
consumption. Though consumption per 
person has generally increased over time, 
there have been a few periods when it has 
markedly decreased: for example, in 1975, 
when world price was very high due to a 
general shortage of sugar, and in 1978 
when corn syrup consumption first 
affected sugar consumption. These 
changes were unexpected, and because 
production is inflexible in the short term 
and refiners had entered into contracts 
with importers, the initial adjustment to 
the consumption decreases took the form 
of increased stocks. 

The dummy variable represents the 
sudden fall in stocks in 1973, when Cuba, 
Japan's major supplier at that time, could 
not fulfil contracts due to two successive 
cror> failures. Because this was also a time 
of ieneral shortage, the gap could not be 
filled by other exporters. 

Japanese supply sector 
Virtually all the cane and beet grown is 
milled, and production therefore responds 
to the price that growers receive rather 
than that millers receive. It was assumed 
that production of sugar depends upon the 
minimum producer price, which 
processors must pay beet growers. The 
beet minimum price was used because 
sugar beet competes with other crops to be 
planted, whereas cane is unresponsive to 
price, being a monoculture in the areas 
where it is grown and being constrained by 
land availabilitv. 

The lags on ;he beet price were 
introduced because a change in price may 
take several years to induce changes in 
production. First, a high price may need to 
be sustained to convince farmers that they 



are justified in investing in the capital 
required to grow beet rather than other 
crops. Second, delays are unavoidable 
because beet is grown in rotation with 
other crops. (Prices of alternative crops 
proved to be statistically insignificant, 
however.) 

Supply of high fructose corn syrup is 
assumed to adjust to demand to give 
equilibrium. Corn syrup demand does not 
adjust to a market imbalance since, as 
described above, it responds with a lag to 
its price, which itself does not adjust but is 
determined by an outside factor - the 
domestic consumer sugar price (see 
following subsection). No stocks are held. 
Thus, for equilibrium, it is corn syrup 
supply that must adjust to satisfy demand. 
The price and demand equations 
therefore fully describe the corn syrup 
market. 

Japanese price fixing sector 
There is a degree ofjoint determination 
among: 
- the consumer price for refined sugar; 
- the target price for imported raw sugar; 

and 
- the minimum stabilisation price for 

imported raw sugar. 
The target price and minimum 

stabilisation price help to determine the 
levies and surcharges which influence the 
consumer sugar price. They can be 
adjusted by the government in response to 
changes in the consumer price away from 
its targeted level, 

The consumer price is reasonably stable, 
as is shown by the fact that the constant is 
the best determined coefficient in equation 
(A12). The coefficients on the lagged 
world price represent the response of 

1 policy makers to changes in world market 
conditions. The lags and the small size of 
the coefficients show the degree of 

1 insulation provided from the world ' market. 
The minimum stabilisation price is 

simply a response to the trend in world 
prices, and is therefore modelled as a 
function of past values of itself and world 
prices. 

The basis for the equation for the 
minimum producer price for beet was the 

Japanesesugarpolq 

stated Japanese formula for determining 
the (nominal) minimum producer price: 

It PNt = PNgI .- 
It- 1 

where I, is the agricultural parity index (see 
section 2.2), which measures changes in 
rural prices and in incomes of other 
groups in Japan. After the minimum 
producer price has been deflated, the 
coefficient on lagged minimum producer 
price therefore accounts for that part of 
the parity index which measures growth in 
income of non-farming groups. 

The main determinant of the corn syrup 
price has been the sugar price. The 
strategy of syrup producers has been to 
undercut the sugar price by a small 
margin; this margin has been gradually 
increasing. This decline in price may 
reflect large initial costs of establishing a 
new product, and growing competitiveness 
of the market structure. It is captured by 
the time trend. 

A.3 Model estimation 
The sources for the data used were Licht 
(1987a), Mitsui (1985), MAFF (1985), 
International Sugar Organisation (1986) 
and International Monetary Fund (1986). 
A11 Japanese price and income variables 
were deflated by the Japanese wholesale 
price deflator and are in 1984 yen. Prices 
and incomes in the 'rest of the world' sector 
are in 1984 dollars. The Japanese 
equations were estimated over calendar 
years. The 'rest of the world' equations 
were estimated using crop years 
(September-August) as is done by 
Sturgiss et al. (198'7) and Borrell et al. 
(1987). 

Crop year data were used in estimation 
of the 'rest of the world' sector because, in 
this case, calendar year data covering the 
estimation period conceal certain 
underlying economic relationships. Using 
crop year data, the production surge that 
follows a price peak does so with a two-year 
lag. Using calendar year data, production 
surges come one year after the 1963 price 
peak, three years after the 1974 price peak 
and two years after the 1980 price peak. 
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Two possible explanations may be months and 30 months, depending on the 
advanced: that the relationship between timing of the price jump within a year and 
the price peak and production surge is thus on how soon after the price jump 
continually changing, or that summing planting is done. The average time of 
data from January to December creates an response is two years. Use of the calendar 
artefact. The latter appears true. The year gives this result, and thus minimises a 
production surge may take between 18 possible error in estimation. 

9 Parameter estimates for the 'rest of the world' sector 

Equation Coefficient Estimate t statistic Q statistic SSR 

C I 0.565 4.2 
CP 0.933 2.8 
C 3  -0.980 -3.8 6.77 28.4 
C4 -0.00 1 3 -3.0 
C 5  1.550 2.9 - 

a FIML, 1966-84; x ~ ~ ~ , o  95 = 2 1.03. 

10 Parameter estimates for Japanese demand sector 

Equation Coefficient Estimate tstatistic Q statistic SSR 

(A6) b d~ -0.015 -3.3 
d2 7.28 X 1 0 - ~  6.9 6.09 1.09 X lo4 
d3 -2.96 X I O - ~  -2.7 f i 2  = 0.97 
d4 2 . 1 2 ~  10" 2.5 

a FIML, 1963-85; ~1~2.095 = 21.03. b OLS, 197685; $095 = 16.92. 



The 'rest of the world' sector was 
estimated using full information maximum 
likelihood (FIML) techniques for the 
period 1966-84. 

For the Japanese demand sector, 
equations (A5) and (AS) were estimated 
simultaneously using FIML for the period 
1963-85. Corn syrup consumption was 
estimated separately because of the small 
number of observations. Production of 
sugar was estimated using ordinary least 
squares (OLS) over the period 1966-85. 
Imports are given by the residual between 
Japanese supply and demand. In the price 
sector, because of the simultaneity existing 

between equations (A 12), (A1 3) and (A 14), 
these equations were estimated over the 
same period (1967-85) using FIML. 
Equation (A15) was estimated by OLS, also 
over the period 1967-85. The price of 
corn syrup was estimated over the period 
1976-85 using OLS (the number of 
observations being restricted by the 
absence of quoted prices before this time). 

The parameter estimates for the 
specified equations are presented in the 
accompanying tables along with Ljung-Box 
Q statistics and sum of squared residuals. 

Responsiveness to important variables in 
the Japanese market can be measured 

1 1 Parameter estimates for Japanese supply sector 

Equation Coefficient Estimate t statistic Q statistic SSR 

a OLS, 196685; = 21.03. 

12 Parameter estimates for Japanese price fixing sector 

Equation Coefficient Estimate t statistic Q statistic SSR 

(A16) c k I 157 1.8 
k2 0.58 3.4 14.77 1612 
k3 4 . 3 4  -2.2 R2 = 0.89 

a FIML, 1967-85; X122,095 = 21.03. b OLS, 196685; X122.09~ = 21.03. COLS, 197685; ,$E,095 = 19.68. 



from the estimated coefficients. Japanese 
sweetener consumption is much less 
income elastic than sugar consumption in 
the rest of the world. In 1985, the long run 
income elasticity of Japanese sweetener 
consumption was + 0.23, whereas that of 
sugar in the rest of the world was + 0.74. 
This both reflects Japanese dietary 
preferences and suggests that Japan is 
approaching its saturation levels of 
sweetener consumption. The elasticity of 
consumption with respect to the Japanese 
consumer price is quite low - in the 
region of -0.08 -but appears to be in line 
with other countries. With respect to the 
world sugar price, the rest of the world's 
short run elasticity of sugar consumption is 

13 Within-sample simulation 
estimates of key variables 

Variable and 
calendar year Historical 

Mt 

Japanese sugar consumption 
1984 2.75 
1985 2.89 

Japanese sugar production 

1984 0.88 
1985 0.93 

Japanese sugar imports 

1984 1.90 
1985 1.98 

Japanese sugar stocks 

1984 0.65 
1985 0.67 

Simulated 
Mt 

2.91 
2.89 

0.86 
0.88 

2.06 
2.05 

0.63 
0.67 

-1.9 X loP3 and that ofJapanese sweetener 
consumption is indistinguishable from 
this, with a point value of -1.8 X 10-~. The 
latter figure combines two effects - the 
responsiveness of consumption to 
domestic price, and the responsiveness of 
domestic price to world price. 

Though the response of sweetener 
consumption to changes in price is small, 
that of corn syrup consumption to relative 
price changes between sugar and fructose 
is much greater. The long run elasticity of 
corn syrup consumption with respect to its 
own price is -0.49, and that with respect to 
the sugar price is + 0.5 1. This reflects the 
very close substitutability between high 
fructose corn syrup and sugar. 

A.4 Model validation 
In each equation, according to the 

Ljung-Box (L test, the hypothesis of no 
serial correlation cannot be rejected at the 
95 per cent level of significance. The 
coefficients required in each equation by 
the considerations set out in section A.2 
are all significant at the 95 per cent 
confidence level, according to the t test, 
except a2 in equation (Al) and e4 in 
equation (A5). 

The diagnostic statistics presented in 
tables 9-12 indicate that the model has 
good within-sample performance. This is 
corroborated by the simulation results 
shown in table 13. A further test of the 
model is to investigate its out-of-sample 
performance. 

As can be seen from table 14, both the 
forecast from 1984 data and the one-year- 
ahead forecasts track the historical price 

1 4 Out-of-sample simulation estimates of world price 

Simulated 

Year 
One year From From 

Historical ahead 1984 1985 

UScllb USdlb UScllb UScIlb 



well enough to replicate the turning point forecasts would work quite well. In other 
in 1985. The err&s associated withuthe periods naive forecasts' would have very 
forecasts for that year are attributable to 
unusually favourable growing conditions, 
causing production to be higher - and 
thus prices lower - than expected. The 
forecasts are for normal seasons. 

Theil's U2 statistic was calculated to be 
0.83 for the forecast from 1985 to 1987 
and 0.77 for the one-year-ahead forecasts 
of 1985 and 1986. This was in a time of 
relative market stability when naive 

iarge errors because of the volatile nature 
of the market. 

From tables 13 and 14 it can be 
concluded that the model is capable of 
generating reasonable forecasts for 
important variables of the Japanese and 
world markets. The model should 
therefore be able to give reasonable 
estimates of the effects of policy on these 
two markets. 
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