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TNTRODUCTION

Japan has about one hundred years experience of modern economic
growth. At the initial stage of economic development Japan's per capita
GNP was lower than the Asian developing countries' per capita GNP in the
-1960s at constant prices., Japan's development experience is a typical
late comers' one which -is different from. that of other developed
countrles.- Most remarkable feature of Japan' s modern economic growth is
the acceleration of growth rate. This is called trend acceleration of
economic growth.. In the course of the accelerated economic growth,
otructulal changes occurred in various fields and aspects.

In postwar perlod eructural chanqe in Japan was much more rapid
than that in prewar. Japan. Japan § economy changed its structure from
light 1nduetry based. to heavy and chemical ‘industry based one in the
1960s when Japan enjoyed more than. 10% economic growth, This rapid
growth was facxlltated by various factors such as rapid expansion of the
world economy and stable supply of cheap energy and raw materialsd.
After "011 shock" in 1973 ‘Japan has made efforts to transform the econo-
mic structure to knowledgewlnten51ve one, 'The features of these rapid
structural changes in various fields are reviewed in the following chap-
tersw

. In Japeh we have economic plans at various levels. These ranges
from. macroeconomlc plans to sector plans such as industrial policies and
land development plans. Major issues of these are described in the
.follow1ng chapters. These plans and policies are not rigid but indica-
tive plans as mentioned the following chapters, Most important aspect
of Japsnese economic  management is the coordination between private sec-
tor and the government. One¢ of the major government roles in Japan is
to reduce the risk of the future economic situation. It is very impor-
tant to keep confidenee each other for successful economic management,

In 'this report we rev1ewed Japan's development experiences and
introduced economic plans and policies in various fields. Japan and
Argentina are the two extreme countries as often mentioned. Japan is a
resource poor country, but natural resources are fluently endowed in
Argentina., . Japanese people have the confidence in the future economic
managemeht of the government, but Argentine people seems to be suspi-
cious to the government economic management because of the frequent
change in economic policies. Due to the above-mentioned reasons, it is
needless to say, all the Japan's experiences are not relevant to
Argentine economic management.
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. MRCROECONOMY
Ve FCONOMIC DPVLLOPMFNT ARD  STRUCTURAL CHANGF IN POSTWAR JAPAN

After WOrld War II, Japan made-ap'effort to reconstruct its econbmy
and egtablish - -ecouomlc cgelf~réliance, - = Reconstruction was nearly
finished by the mid-1950s. = After establishment of economic self-
'rellance, -dapan expernenced hiqh economic’ growth period (see Table
I-11)--and in -1968 it was ranked ‘second  in GNP among -free economy
natlons follow1ng the United States. A comparision of GNP per capita
shows hov fast. Japan- has caught up with-the United States in economic
development (Table I-2-1).  In 1950, GNP per capita 'in Japan was only
138 dollars, ‘while being 1, 882 dollars in ‘the United States. In that
yeary, the level of 1ncome pex caplta of the. United States was 13,6 times
that of Japan. . The differential. dropped by 1970 and the figure of the
United States was only 2,5 times that of Japan. Furthermore, the
Japanase GNP . per capita éxceeded 10,000 dollars in 1984, thereby the
differential between the two countries was further reduced.

Table 1I-1=1 Average Annual GDP Growth Rate
(%)
198G ~ 70 1970 - 80
- Japan 10.9 5.0
Usha - 4.3 3.0
UK 2.9 1.9
W, Germany 4.4 2.6
" France 5.5 - 3.5
‘Korea 8.6 9.5
- Argeéntipa 4.2 2.2
Brazil 5.4 B.4
" Mexico Te2 5.2

Source:; The World Bank, World Development Report 1982,

Table I-1-2 Per Capita GNP : Japan and USA

(U.S. dollars)

Year Japan usa USh/Japan
' (1) ' (2) (2)/{1)
© 1950 138 1,882 13.6
1955 267 2,411 9.0
1960 - 457 2,803 641
1965 917 o 3,557 3.9
1970 : 1,947 .. 4,841 2.5
1975 _ 4,466 7,173 1.6
1980 _ 8,907 : 11,558 1.3
1.5,

1984 : 10,275 : 15,476

Source: JIMF, International Financial Statistics.,




 Table I- 1 3 .shows basic economlc “indicators . after the . War. -
Economic development in postwar Japan is roughly demarcated into ‘the
following three stages., " The first stage covers ahout 15 - years from
imnediately after the War to the 19505."Tn this oertod, qreat ef[orte__
were made in both publlc -and. prlvate sectors in order to aohneve speady.
postwar reconstructlon and. ‘economic self*rellance.; Inc: 1955, the GNP and_
index of industrial ‘production exceeded ‘the highest "levels. in: prewar.
perlod for the flrst time. after the Wars. - In addltlon, Japan overcame

" the inflation that had afflicted the country 51nce the end of “the War, .

and - had =~ achieved  self- reliant  operation .without forelgn- economic
assistance or U.S. special procurement for the vKorean War. Ebllow1ng
the’ traneltlon perlod in the second half of the: 19505, the Japanese BC0~
nomy began | to . sustaln self- rellant growth, and entered the next high =
growth perlod through the “SURYO Boom (quantltatlve growth)"{ 1955) and
"FINMU. Boom (meanlng the record high- growth in the Japanese hlstory)"
(1956 1957); : : : :

The second etage covers “the h1gh growth perlod trom the end of the
19508 to the first oil crisis, during whlch Japan achleved heavy and
chemical 1ndustr1allzatlon through a great structual’ ohange in its eco-’
nomy. During. this perlod, which lnvolved the " TWATO- Boom (meanlng ‘the
new record high—growth in the Japanese hletory)“(1959 1961) and "CHOUKI
Boom ({extended growth)" (196) 1970), ‘the real annual ” economlc growth
rate climbed to 11.2% (baeed on GNP from 1960 to 1970" caloulated at 1980

prlces) “After paSSlng through thlS hlgh growth perlod Lthe Japaneseg_'

economy caught up with the economlc scales. and levels ‘'of . the advanced
Western nations as dlscrlbed above, and at the same Lime. became free
from the balance of payments def1c1t Japan had had ‘for many years. “In
addltlon, the increased 1evel of " nat1onal income changed and diversified
the people s sense of values.- -The hlgh economic growth also accelerated
concentration of the .population and _economic act1v1t1es in 1ndustr1al
zones on the Pacific coast,_resultlng in- economic: and 5001a1 dlqtortlon,
pollution and environment problems. g The Japanese ° economy, therefore,

was redquired - to change from quantitative to qualltatlve dAn its growth_r
path and to fulflll the requlremente for economlc and soolal welfare.

The third stage’ covers the perlod from the’ flrst oil- orisis to the
present time,  As discribed already, with the high growth period of the
1960s, the Japanese Standard of living became higher .than that of - prewar
period. Near the turn of the 1970s, Japan stood along~31de the mid-
range Western countries in terms of per capita 1ncome._ But on the other
hand strains and side effects of hlgh growth were revealed. '

as for the external environments, the - faotors'for Japanese economic
success in the 1960s- has changed in the 19703, beglnnlng w1th the: August-
" 1971 "Nixon Shock", in which the United’ states executed .a‘ new - economic
policy featurlng a halt to dollar- gold exchangee and " a 10% surcharge on
imports. Japanese yen exchange wlth the U. S. dollar soared - rapldly.
The oll crisis broken o6ut - in 1973 had strong impacts on the Japanese
economy. - It was hard hit ‘by splrallng oil: prices’ and, in 1974,
registered the First" negatlve economlc growth 31nce wOrld War . 1I.  The
0il crigis marked the end of Japan' s “high economlc ‘growth era, and
annual growth of around 5%, or “half the ' pace of the previoue growth,
became a permanent fact of llfe.
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FCOHDmlC adjustment was 1mp1emented to cope with these 1nterna1 and
external environment changes, and various. measureq were undextaken to
achieve stable glowth in this period. ' ’

During. such -a course for economic growth,the. Japanese . Lnduqtrxalj
structure greatly changed. Figu¥e I-1-1 shows the. structural changoﬁ in
the Jdpanese- economy " in GDP and employment 31noe ‘the- i#ar..f Primary
lndustry, con31st]ng of . agrlculture, ‘forestry and Fishery, decreased
slgnlflcantly in hoth GUP and ewnployment terms. Onthe othet hand, the
shares of secondary and tertiary industries 1ncreased-approximately;in
parallel up until the early 1970s. After that the percentage of ter-
tiary industry has been steadily increasing, while secondary industry
has leveled off. " As  for’ manufacturlnq sector, the -share to GDP
increased over the period from the mid-1950s to the Parly 19708. Its
percentage rose from 23.2% in 1955 to 32.8% in 1973 and slightly dropped
to 29.2% in 1983.

Figure I-1-1 Structural Change of Japanese Economy
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Source: Statistics Bureau, Management_and Coordinatioh-Agéncy,
Japan Statistical Yearhook, various issues.




2. FECONOMIC PLANNING IN JAPAM

4

‘the  purpose of ‘this section is to discuss the role of planning in
the economic development process in postwar Japan., ' -For this purpose,
the basic characteristics of Japanese cconomy and its relationship with
the role of planning-ig discussed first. Secondly having this relation-
ship. in mind, the ‘major characteristics and functions of Japanese
planhing ‘are summerized.. - Thirdly, the. planning process and the imple-
mentation of -plans. in Japan is discussed. This. part. is useful: for
understanding . how 1in  practice the above-mentioned functions are
'aééomplished. Fourthly, an overall evaluation of economic plans. during
the last 30 years after World War II is made emphasizing especially the
goals of  the plans and their effects,

2-1. Basic Characteristics of Japanese Economy and its Relaticonsihip
with the Role of Planning

The Japanese economic system is bpased fundamentally on free market
mechanism and therefore private sectors are the main agents of economic
activities and the assignment of resources is made through the market.
Japan, as well as the United States and West Buropean countries, is the
country in which the efficiency and effectiveness of the free market
economy have been demonstrated very clearly.

Nevertheless, for ‘the following reasons, among others, it was
necessary to implement the plans in Japan: '

fa) As a late-comer to  the modern economic growth and industrializa-

- tion, the country had to promote economic development in a signi-

. ficantly shorter period than the United. States and major: West

European countries. This meant that the structural transformation

took ‘place very rapidly and consequently it was necessary to give

" the private 'sector certain guideline of what was going to happen
in future. :

{b) It should be also mentioned that the availability of resources,
especially natural vresources as well as foreign exchange was
scarce in- Japan, particularly in the period immediately after
World War - II and therefore it was necessary to allocate the
limited resources. to the sectors of high priority.

2~2 'Major Characteristics of and Functions of Economic Planning
in Japan

Because of the above-mentioned relationship between Japanese econo-
.mic system and planning, economic plans of the country have major
characteristics described below. '

First of all, they are normally inpdicative plans. They have dif-
ferent meanings for public and private sectors.



The foremost lmportant task of plans is to show the genorel dlreca
tion of govelnment econoniic pOllCY from the longnterm v1ewpoint 80 as to
give the basis for speolflo policieés to be taken by gach ministry’ “and to
guarantee consigtency among them. For exanple, ‘plans . establlsh ag one
of their’ baSlC objectlves the lmprovemcnt of "social overhead ‘capital.
The programs for different sectors.and projects. ‘sugh. as- road: construc-
tion, railroad constructlon, sewage oonstructlon, hou51nq, etc. are pre»
pared "taking into account. of ~the. plans. 1If these programs are mnade
independently, hav1ng in.mind only the demand of each fxeld, wisalloca=
tions of vresources,. . ‘overheating’ or down swing, . in bhusiness - trends,
overlnvestment or excess capacity to the demand, 1mbdlance between cogts
and benefits to the nation would arise.. The government economic plane
therefore glves a conslstent basis for these programs.

The second task is to. analyze long term problems of the economy and
formulate the strategy to overcome these problems. As we w111 dlsouss
it later, different’ problems were. 1dent1fled and analyyed ln different
phases of Japanese economic development when each plan: was elaborated.
They are, for example, recovery from the low ‘economic level after World
War II, expansion of employment., liberalization. of  the ‘external sector,
adaptation to the labor .shortage, measures 1o avoid  deterioration of
environment., energy saVJng, strucbural adjustment etd. '

For the prlvate sector, - the task of the plan is to present a gulde~
post by showing the development . process ‘of  the Japanese economy.. When
private enterprlses make long-term 1nvestment plans, they - have to con-
sider the genéral business trend for the future. For them ‘the plans can
show the path and they ¢an avoid confusion-or: botilenecks..  The plans
are also intended to disseminate informations about the ‘economi.c
problems and the government economic policy- to the. publlc in. general.
This is the educational role of plans. - The government -is responsible
for the realization of planned public expenditure but not -for the beha-
viour of the private sector.: Government contrlbutes to. the realization
of the planned target for the private sector partly through this role of
preparing the guide-post. As stated above,-the plans anticipated the
bottlenecks and setbacks that would emerge in the foreseeable future and
enabled the nation to have a lead in taking necessary steps.

The plans. also contributed disseminate macro-economic thinking
among an inereasing number of - people - and functionea as -important
vehicles to adjust competing: interests and polltlcal commitment, Thus
the coordination of interests among various. ‘social groups cdould be con-
sidered as another. role of plans in Japan. The alloCdtlon of public
investment is an example of this. At any rate, it is hard to deny the
central importance of economic - planning which has contrlbuted “in Japan
to consensus bu1ldlng on, .and jincreased participation in, the process of
socio—-economic development,



2-3 Planhing Process and Plan Implementationt)
2-3-1 ‘Planning Praocess

© Thé' economic plan in Japan is drafted by the Economic. Council upon
request of the Prime Minister. The Economic Council is an advisory com-
mittee to the Prime Minister  composed of learned and experienced per-
gong.. The Prime Minister indicates only the general purpose of the
plan, and the Economic Council organizes the machinery for the drafting
of “the. plan and after several months' discussion submits a draft of a
plan to the cabinet (Figure. I-2-1). The draft is adoptd by the cabinet
as the government plan almost without amendment,

Figure I-2-1 Organization of the Economic Council

__ Policy ___Regional Fconomy Problems
Commi ttee Study Group
e - Study Group on the (utlook of

* Energy Supply & Demand

o international Economy

L _“-Subcommittee
- ! National Welfare
Economic General | Subcommittee
Council  Committee
. : Fmployment
Group
Industry
%H_Subcommittee _ Agriculture,
Forestry &
Fisheries Group
| Public & Public Investment
Finance Group '
Subcommittee

L Econometric
Methods Committee

Soutce; The Economic Planning Agency

1) This section is based on various documents of the Economic Planning
.Agency, Japanese Government.



In ovder for the plan to: be effective,_there NUQt be 4 ¢Consensus on

the plan net only among the cabinet members but also- anong govornment orga—'
nizations and among various social groups. This congensus is reached in
the prooess of “plan formulation through vatiouv channele of- coordlnatlon

with varlous social groups.
(1) Coordlnahlon with the polltlcal party

As the:: plan in Japan plays the role of lndlcatlng the economic.

policy. of " the. government, the plan must be cons;stent with the: pollolee_f'

of the polltlcal party currently in power..! - The' plannlng prooebe begins-
with the inguiry of the Prime Minister to the Economic Coun01l to draft a
new plan. - In this' itquiry the general objectlve of - the: plan is - shown,
For example, the drafting of the current plan beqan w1th the ‘inquiry by
the Prime Minister to make a long-term economic plan for the TPdllZ&thﬂ :
of stable development of the economy and a rloher national - 11fe whllel
responding to long-term stractural changes at home and abroad in view of
Japan's new role in the international economy and soc1ety. ‘fhe EBdonomic -
~ Council gathers at a general meeting two or  three times and- the Prime
Minister attends. every. meetlnq._-Befoxe the final draft is sent to the
general meeting of the Economic Council, constltations with the policy
board of the ‘government party are held and the comments by the pollcy.
board are considered in the f1na1 draft._' S

{ 2) Coordination among goverhmént'organizations

In the process of drafting a plan, coordination among ‘ministries
takes = place both expl1c1tly and implicitly. Coordination -among
ministries is thought to be very meortant, because the Economic Plannlnq
Agency (FPA) is in charge of planning and coordination, -and the carrylng
out of specific pollcy measures for the.attalnment of planned targets are
left  to other ministries. another reason for this is that unanimous
agreement of cabinet members is necessar; for- the draft of the prlan to he
adopted as the government plan.

Collaboratlon with other ministries is also necessary from a more
technical viewpoint, ~ EPA lacks knowledge or materials in special fields
in which the ministries concerned have an advantage, Formal coordination
takes place at the meeting of the secretary of each government organiza-
tion. At the meeting, consultation is made by the Planning-Bureaa of EPA
on the draft of the plan. . o

Then EPA gathers. thé comments and claims of other mlnlstrles,
discusses and adjusts them inte a consistent framework.

{ 3) Coordination with private sector

cthere is no official machinery for coordination with the private
sector. Though members of the Economic Council belong to and are leading
persons in certain social groups, they are not representatives:of their
groups, but experts in planning. . . - S '

It follows that the role of the Economic Council is not regarded as
the coordination of interests of social groups. Nevertheless, it is also



true that-ﬁheibpinioﬁ-of a member -reflects the opinion ‘of the social
group ‘to which he belonds, and that the agreements made at the Council
are'expected to affect the decision making process of the group.

__AS[theuéompoéitionfof the Council is - not representative from this
‘viewpolnt; it is inadequate as a place for the coordination of social
groups. ~ Another! channel to reflect the opinion of social groups is
through’ the ministries concerned. : ;

(4) Coordination with local governments

B The:e is ohe'chapter in  the. plan dealing with regional develbpment.
It;is;*hdwever,-an-outliﬁejdf the philosophy: of policy and local goverhn-
ment regards thefplan as a gulde-post set by the central government.

'Regarding the plan on a regional level, there is a Comprehensive
- Natiohal Devélopment Plan by the National Land Agency, which deals with
national - land utilization, ‘location of -industries and distribution of
population: on national ‘land., In this ‘plan the coordination with and
among local governments plays the most important role.

Thiough the vdrious channels of coordination stated above, a nation-
wide consensus is reached on . the general direction of development. .In
other words, the planning process is a process of formulating a consensus

“on - the. géneral direction of 'the national economy among various social
groups. Fach ‘government body which is in charge of individual policies
praCticeS' specific- pelicy heasures. in line with the policy directicn
stated :in the plan. Fach private entrepreneur, who has to decide the
direction of his enterprise, can make a decision in line with the general
direction presented  in. the plan, As a resgult of their behavicur with
‘proper mMacro economic demand control policy, the economic situwation pro-
jected in the plan can be realized, '

It can be said ‘that the well-designed planning process guarantees
the implementation of the plan.

2u3~2'-1mplementation of the Plan

‘Reviewing the history of economic planning in Japan, it is observed
that actual ‘economic performance. exceeded the planned growth path, and that
noe plan has ever completed its  plan period mainly because of this
deviation. This fact suggests that there may be some problems in plan
implementation. - After the plan is approved and adopted by the cabinet, the
responsibility-for‘carryihg it ‘out is left to the administrative system.
Legally EPA has the right to coordinate the basic policies and the practice
of the economic plan. ‘Alspo the Minister of EPA has the right to give
advice to. the heads of other government organizations for the promotion of
the implémentation of the plan.



(1) Machinery For the implementation of the plan
(a) Longwterm.plan and annual plan

The economic plan does not show the dnnual path to achlcve the
planned econowmic gituation in the target year, Only the average, growth
rate and the qenerdl direction of the policies’ are shown. - This lmplleq
that the annual practlce of policies to achieve the goals in the plan
depends largely. on the annual acononic fluctuatlonq -and also on. the
formation of the annual budget, - '

The Cooxdlnatlon Bureau of EPA gsubmits an annual plan 1o the gabi-
net at the end of year;- which presente the economic outlook and the
basic philosophy behind the policies for the coming year.: ~The budget
for'the coming year is based on the annual plan, : '

The annual plan does not . explicitly mention the long-term or
medium-term plan. There is no evaluation of paet performance nor. any
evaluation of the coming year as. an intermediate year of the plan,  The
annual plan is rather a forecast of private business trends on the
basis of which the counter- cycllcal measures such ‘as fiscal or finan-
cial policies for the. -coming year are de01ded, under -the exlsttngi

international economlc conﬁltlons.

In Japan the government budget is regulated by . the single year
budgeting principle under the Budget Act. ‘There is no long-term budget
plan., Though the. pollCles of the budget to control total demand are
based on the annual plan, the more gualitative aspects of the budget .
are based on directions stated in the economlc plan, such.as the allo-
cation of government investment.s

() Economic plan and ministerial plan

The = long-term . pfégram for specific' projects drawn up by each
ministry must be in line with the government economic plan.: Therefore,
when a ministry makes a long-term program for a specific:project, there
must be consultation with EPA.  However,: as stated hefore, the plan is.
at such an abstract_level giving only the general direction of economic
policy, the plan period of the'economic plan and the ministerial plans
are not necessarily the same, and the- implementation'of the plan on a
vearly basis is not mentioned in the plan, that- a fairly. hlgh degrce of
freedom is glven to the ministerial plan.

As for government investment on 8001a1 overhead capltal the total
amount spent. in each field “during the ‘plan perlod, guch . as road
construction, .land development, or sewage congtruction, are'detérmined
in the plan. But the annuwal expenditure in these fields is not deter-
mined in the plan. The. determination of annual expenditure rests with
the annual budget. Fach ministry c¢laims a budget for the project of.
which it is in charge according to the long-term plan:of the project
which is made in line with. the government economic plan. The final
amount that can be spent on the project depends on the economic outlook
for the coming year and expected government revenue. _Bn unexpectedly
high economic growth rate has sometimes necessitated the suppression of
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~government investment in order not to overstimulate the economy. The
result. is a reduction of social coverhead capital relative to private
direct productlve act1v1t1es. This was always the case before 1973,

_ lhe plan plays the role of - guide-post for other. governmental
'bOdles_ln making their long-term programs for their specific projects,
sb'as to'eliminate'inconsistencies among these programs.

(2) Natlonal plan and prefectural plan

The publlc sector of the plan ConSlStS of central government, local
governmentq and government enterprises, the  local governments do not
participate in -the plannlng process, -In order to attain the goals of the
plan the collaboration of 1ocal:govefnments is indispensakle. More than
half of  the government expenditure in the plan is the expenditure of
local governments. The central government can control local governments
to some - éxtent Lhrough the allocation of subsidies. There is not,
however, much guarantee of consgistency "between central government policy
measures and those of 1oca1 governments.

_ - The only channel between central and local governments from the
v1ewp01nt of  the long term plan-is the Comprehensive National Development
Plan- made by the Rational Land Agency. Each -local government is  obliged
to make their’ long—term plan in line with the National Development Plan,
which is'_fprmulated to be consistent with the economic plan. For
example, the National Land Agéncy has -worked out the Third Comprehensive
Hational Development Plan in 1977, It is a plan for about ten years
based on a . long-term projection (a vision for the year 2000 of the rela-
‘tionship between the nation and national 1land).

(3) Econonic plan and the private sector

The large deviation of the actual growth path from the planned path
was  mainly due to the divergence between the forecasts of private
énterprises -and the actual values attained. Also as stated before, the
annual policies were not so deeply concerned with the achievement of the
plahned path. - One reason for this was that the most of the deviations
that ocdéurred were upward. At that time, it was thought that the higher
ﬁhe growth=rate the better, unless ‘it did worsen economic imbalances such
as the retardation of 'social overhead capital or inflation. The Japanese
economy had behavéd Fairly well in these regards until the beginning of
the 1970s.. Most of ‘the imbalances were solved in the course of rapid
growth.:

_ZTheiexperience of the last 4 or 5 years depression caused by the oil
crisis, howaveyr, has shown that the rapid increase of demand causes
resources shortage or inflation and dampens the economy.

Then it was realized that efforts to attain full employment given

the constraints on natural resources or of keeping productive capacity in
harmony with the international economy .should be made.
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2-3+3 Revlsion of the Plan

Duxinq the 24 years since 1954, Japan has had 9 plane Wthh cover .a
total plan perlod of 52 years. This was because of the Erequent revi-
sion of ‘the plan,;_No plan has . ever worked all over ‘ite plan: perlod.
This -fact ariges from  the: nature -of the: plan in-Japan., - As it cannot.
directly control the private sector, ~and ~as. the private: sector hag:. no
obligation to the plan, ‘business trends often moved faster. than. planned.
It cannot be deniéd that there was a- tendency to . underestlmate prlvate;
investment in order to achieve the target of ‘the’ 1mprovement of . soalal
overhead capltal which was usually shown as a ratio of- 5001al overhead
capital - to prlvate .productive capital.) . This resulted . in an -upward
deviation of the actual .bus 1ness trend from the planned path and caueed
‘the revision of the plan. : : : - C e

The second cause - of revision was Lthe dlvergence between the: fore-~_
casts espec1ally .of “world economic condltlons and. the ractual values-;
attained.  Since the Medlum—Term Plan, as econometric models ‘have beenl-
used for the. pred:ctlon ‘of economic’ varlables, there have’ begen ' con-:
slsten01es among the target: varlables.'. The main factor causxng the
deviation was the underestlmatlon of world .trade. expansion. (There may
have been an’ error caused by the. mlsspetlflcatlon of : the model ‘or am
extra- polatlon error, but the" second Report ‘of the Econometrlc Commlttee
for the Economic and -Social Development Plan. showed that they were-not’
significant.,) : : : e

The thlrd cause is the ehange of cablnet.. As the plan. in'Japan'isj
rather - a  présentation ‘of . general: pollcy dlrectlons ‘than a detailed
program of specific policies, the change of polltlcal phllosophy of the
cabinet {or of the Prime Minister) has sometimes necessitated a revision
of the plan, L o - -

The fourth cause is 1ack of - the effectlve superv151on and eva~.
luation system for the 1mplementat10n of the. plan. . Effectlve machlnery
‘had not existed until the Rasic. Fconomic ‘and Social Plan.: The Economic
White Paper prepared by the Research Bureau of FPA isa type‘of review
and appralsal of ‘economic performance, but not from the- V1ewp01nt of the
achievement of the plan. ‘Alsc the economic - outloock. and. basic: pollcles
for the coming year prepared by ‘the Coordination Bureau of -EPA are not
strictly coordlnated with the 1mplementat10n of the plan. :

The Ba51c Economlc aﬂd SOClal Plan was the flrst that stated that.
the plan should be - followed up every year by the Econom1c Council and
that the result of the follow-~up study should be reported to the cablnet
and that necessary remedial measures should be prepared.

Thereafter efforts to:implement'the planzhas been made_as an annual
report of the follow-up study by the Economic Council.

The fifth causeﬂof'revisionfis“ﬁﬁexpected remarkable changes of the"
situation at home and abroad, A typical example occurred in the case-of
the Basic Economic and ‘Social ‘Plan which was revised because of the
unexpected down-swing of the economy caused by the oil crisis. - :
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2}4 ‘Major Goals cf Econcmic Plans'and their Bffects in Postwar Japan

274%1 'First.Phase:.ECOncmic.Reconstruction and Stability with Shortage
' of Basic Materialg (from late 1940s to mid-1950s)

.~ Itois needless to mention that the most  important goal of economic
plans ‘at: the earliest stage of postwar period was the recovery from the
damage - of “the War. . It.was ‘also necessary .to .solve problems of extreme
shcrtage of gocds and hlgh rate of inflation. :

Therefore, _the :baSlC--Qb]ectlveS cf'-plans and :proposals of this
‘perlods, “among  others, , the Dednomic  Reconstruction. Plan  (1949),
' Requlrements for Rea1121ng a Self—rellant Economy (1950} and the Three-.
year:Plan for. Eccnomlc Self- rellance (1951); were to attaln guick econo-
mic reconstzuctlcn. ‘They aimed: at moblllzlng and selectively allocating
scarce ‘resources | in: llne with--the national objectlveq of recovering the
prewar  standard of ‘1living and paving - the way toward self-rellance, and -
laid  down guldellnes ‘and justifications for the tight control over
supply  and. distribution of goods, prices. and - wage rates, foreign
exchanqe and trade, ‘eltc,. : :

: For'example,fthe Economic ReConstrﬁction Plan aimed. to regain the
193034 standard of 11v1ng by the end of 1953 and to provide necessary
policy: measures.: The Plan laid :special .emphasis on the details of
demand: ‘and: - supply of energy resources and other basic items because of
the  extreme shortage of them. It s highly important to mention that
although a free-market mechanism was sought as the ultimate end, various
direct controls on  price and quantity of raw materials and foeds,
' restrictions on private investment as well as direct control on imports
were - stlll regarded as’ effectlve measures for economi¢ eguilibrium and
reconstructlon.

C 2-4-2 iSetond Phase: Self-sustained and Accelerated Crowth {from mid-
1950s to late 19560s) :

_ in-. the wmid-1950s; the'Japanese econony. rYecovered its prewar level
of production and.a’ reasonable level of self-reliance, Therefore after
the m;d_19505, pollcy—makers increasingly shifted their emphasis from
the recovery  and stabilization to . the generation of self-sustained
growth, largely independent. of foreign aid and fortuitous expansions of
Lhe. external ‘demand, But at the same time, it was considered also
necessary . to overcome the fundamental wcakness of the Japanese economy
which became increasingly apparent in the process of rapid recovery and
growth. It was .judged crucial to formulate comprehensive economic poli-
cieg in. accordance with a long-term development perspective, and econo-
nic :plans- . as “embodiments - of official medium- and long-term policy
commltments were made subject to  the. approval -and endorsement by the
-cablnet. : :

‘The firét, such=-plan-_was -the "Pive-year Plan  for FRconomic Self-

support’in 1955, to .be closely followed by the New Long Range Economic
Plan in 1957. The Doubling National Income Plan in 1960 and the First
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Comprehensive National Development Plan ‘in 1962 can be alséd classifiedr

in this category.

During the earller 19508, economlc plannlng became. nmore - comprehen-
sive and the specific. plans 1dentlfled during this perlod for the expan-
sjon and upgrading of bagic 1ndustr1es ‘and 1nfraatruotu1e, .such .:as
‘electric- power{'coal, “petroleum, iren - and: ‘steel; food{.ports, natlonel_
railways and communicationg, all fell. in. llne with the strategies set
out in the comprehen51ve plans. . The. former . two  plans. called for the
concerned efforts of the publlc gedtor, prlvate Firms and 1nd1vlduals in
expectation of the 1mproved standard of living and full employment, as’
envisaged "in the maximally pro;ected targets: and- prospects’ of develop-
ment that were considered possiblé given the avallablllty of produotlve
factors and hav1ng in mlnd the ‘constraints thereof.'_At the same -time,
the plans functioned as milestones to adjust excesses or shortfalls.of_
actual economic performance, deflned criteria to allocate resources . to
basic sectors llke'transportatlon and energy and provided the bases to
maintain conslsLency and coherence in annual investment plans. :

Among dlfferent plans prepaled in this’ phase, the Doubl]ng Natlonal
Income Plan was ‘acclaimed as the most suocessful,_and became the model'
for subsequent economic planning. = It proposed Lo double: per capita.
income: ln ten years, gave-a’ proflle of the economy and  the’ ‘standard of
living envisaged after -ten years,' and suggested spec¢ific policies
necessary to-achieve'this_ambitious goal.  The plan was, also known for
its explicit commitment to catch up with:@ the Western developed nations.:
The hasic strategy of the'plan was to accelerdte. economic growth by the
stepped-up development of heavy and chemical industries, and to ehsure_
by various policy measures that the effects of such’ growth stimulate the
development of low-productivity sectors . like agriculture and small and
medium industries. This explicit and comprehensive approach to have all
sectors  contribute to and benefit from the process of rapid economic
development ensured better structural 1ntegratlon of " the economy and
muster the entire natlon s energy ‘toward economic - growth.

The: Medium—term Economic plan in 1965 had - a. character of the
interim progress report for the Doubling Natlonal Income Plan, and while
emphasizing continued rapid economic growth, also proposed pollcles to
- remedy 1mba1ances and distortions created by growth.

2~4-3 Third Phase: Soc1al welfare, Envmronment and
“Internationallaatlon ‘{from late 1960s to early 19705)

After the mid-1950s; the Japanese economy experienoed'an extended
period of hlgh economic ‘growth and industrialization and its inter-
national standing was greatly improved. . At. the same ‘time, however, the
nation had to cope with rising . consumer prices, excessive urban agglo-
merations, increased environmental deterloratlon,' inadequate_ social
overhead capital, and other 1mbalances. :

‘Economic. planning during'the third'phase which covers the latter

half of the 1960s, therefore, emphasized, among other goals, the social
aspects of development, as seen in the naming of the respective plans:
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for example, the Pconom1c anﬁ gOClal Development Plan in 1967, the Hew
Economjc and ‘Sacial Development plan in 1970 and the Rasic Economic and
Social Plan in 1973, These plans put more eiphasis on price stability,
improved social welfare, increased investment and expenditure in social
1nfrastructure and the llke than on investments for continued generation
- of: rapld growth. Moreover, the plans stressed the need to open up the
Japanese. economy ‘in response to the anreaelng glebal interdependence.
They .  also aimed at building national congensus on how to cope with
various 1mp0Ltant issues of Japanese economy, most notably the problen
"of environmental deterioration, which would necessarily involve dif-
ficult adjustments among competing interests and demands.

2-4-4 Fourth ‘Phase: Savihg.of FEnergy and -Resources and Establishment
: of Stable BEconomy and Society (frow early 1970s to present)

“fhe fourth phase covers ‘the period after the 1971 "Wixzon Shock"
{discontinued dollar convertlblllty to gold and drastic revaluation of
Japanese yen) and the first oil crisis in 1973.

_'Both Japanesé economy and economic planning faced a crucial turning
point, whén, the 'fa?brable international economic climate which had
buttressed the rapid- . growth of the Japanese economy came to an abrupt
end and suffered repercu531ons from the monetary crisis, oil crisis and
food crisis in rapid succéssion in the early 1970s.

Therefore, the Economic Plan for the Second Half of the 1970s in
1976 and the Wew Economic and Social Seven~year Plan in 1979 probed way
to cope wlth greatly changed external and domestic condltlons, and pro-
'posed programs to adjust the economy to a stable and slower growth path.
_However, behavloraJ patterns and modes geared to rapid growth took time
to - change, although the economy had succeeded in saving considerably the
consumptlon.of.energy in general and -oil in particular, and the second
oil crisis exacerbated the difficulty of structural adjustments.

The Fconomic and Social Prospects and Guidelines for the 1980s in
1983 noted the end of catch-up process, the shift from rapid to slow and
stable ‘economic growth and other relevant structural changes which eco-
nomic planning must take into consideration, and tried a flexible uncer-
tainty and. emerging needs of the new era, As a result, the plan
radically - reduced guantified macro-economic goals and requirements,
which had always served as common bases for more detailed planning and
investment schieduling in the previous plans.

Table I1-2-1 shows features of selected economic plans in postwar
Japan. '
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ablc E-Z- l Sa }octcd Features

Five -year Plan
for Economic
- Self-Support .

Naw Lahq;uange
mmmMCPMn

Doubllng
" National
Income Plan

bmdiquTefm
- Economic Plan

Date publisﬁed__

Cabinet at the. time
of plan approval .

"Plan period
'(fiscal-years)

Economlc growth rate
- Performance prior
to the plan
- Projéction in
the plan
~ Actual. performance
plan period

Hephod for projection’

Aims

‘Major pqlicy'
objectives .

Decembet 1955

Hétojama

1956-60

FY1952-55 6.6%
FY1956-60 5.0%
Fizéss—so B. 7%
Colm méthéa

{ Labour x pro--
ductivity)

.SelfHSﬁppor; of

the economy;
and full
employment

Modérnizaton of
production
facilities;
promoticn of
international
trade; reduc-
tion of depend-
2nce on import;

‘and encouraging
" -gavings

" pecember 1957

'kishl

195862

FY1953-57 7.3%
FY1958-62" 6.5%

FY1958-62 9.9%

. Desxrabla

balance chosen
from.3 cases
with different
growth rates

Maximization'of
growth; improve-
ment of national
living; and

full employment

.1mbfovemeﬁt of

Lnfrastructure,
heavy industri- -
alization;
promotion of
exports; and
encouraging
savings

Decéﬁbex 1960
‘Tkeda
1961-70
FY1956~50' 9,1%
FY1961-70 - 7.3%

FYlSGI 70 10, 7%

G;owth rate
previcusly
decided

Improvement of
soc1a1 overhead

~capitaly

improvement of
irndustrial
structure; and
rectifying GLhe
dual structure
of the  economy
and ' improvement
of soecial
stability

Janudry 1965

"~ Bato

1964-68
"FY1960-84  11.3%
. PY1964-68 - 8,1%

FY1964-68  10.53%

Foonometric
model

‘Recti Lying

imbalance

" Modernizaton of
" low. productivity

Sectors, effi-

. eient use of
- labour force;

and qualitative
improvement of
naticnal living

/

T T o T g L o 1, B kw0

/

N s g c

i

s

A

Important economic_
policies of
corresponding period

1952 Member-
ship in IMF
angd IBRD

1955 Member-

- ship in GaTy

1953 First
Modernization
Plan For

Steel Industry_

1957 First S-

Year Develop-

ment’ Plan for .

. ‘Japanese
National
Railways

196b Poiicy

guidelines for
foreign’
exchange and
trade liber-
alization

1962 Law for
Developing New
Regiconal
Industrial
Cities

1962 First
Compréhénsive

“Mational
Development
plan {(Growth
pole Approach)

Source:
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of Fconomlc Plan% in Japan

- EdEHBﬁIE and

gocial Develog-

New. Economic and .

Soclal Develop-

Bagic Economic

and

Foonomie Plan for
the Second falf

New Feconomic
and Social

palanced and . -
steady ecofomic
daevelopment

Stabitization
of_prices;
improvement of -

ciency; and
promotion of

menkt

economic effi-

souial develop—

do.

'Constrqction of
“admirable

society through
balanced econo-
wmic growth

Improv1ng acdnio-.

mi'e eEEicLenty
from-an: inter=
national view-

,901nt- securlng
price stability;

provotion of

sccfal dévelop-

ment; and - main-

. tailning adequate

economic growth
and cultivating

_development

foundations -

Promotion -of na-

tional welfare;
and prometion of
international
cooperation

C%eéting cot-

Fortable envi-
‘Fonmént; .

securing-a

~ stable and com-
“fortable life;
"stabilization of
‘prices; and . .
" prometing inter-

national coope~
ration

Realization of a
richar pational
life and stable

development of ocur

country's economy

gtability of prices
and securing of
full employment;

~ gecuring of stabi-

lized.life and cre-
ation of favourable
living epvironment;
cooperation with
and contribution to
the development of
world economy: and
securing of econo-

- mic security and

fostering of
grounds for long-~’
term development

ment Plan” ment Rlan Soéial plan of the 1970s Sevepn~¥ear Plan

et A SRS RS - T " - :

}gfch 1967 April 1970 February 1973 . May 1976 August 1979

gate .Satc_ Tanaké : Miki Chira

1a6T-11 1970-75 1973-77 1976-80 1979-85
F¥1962-66 10.0% FY1965-69 12.7%  FY1968-72 10.4%  FY1971-75 S.1% FY1974-78  4.0%

FY1967-71  8.2% FY1970-75 10.6%  FY1973-77 9.4% . FY1976-80 a little FY1979-85 5.7%

o L : . _ . over 6%
FY1967-71 10,9%  FY1970-75  5.9%  FY1973-77 4.2%  FY1976-78 S5.7% -
da, do, do. do,.

‘shift to a stable

qrowth'path en-
richment of quality

‘of pational life;

and contribution to
the development of
the international

- economic community

Attainment of Full

employment and. -
stabilizaton of .
prices; stabiliza-
tion and enrichment
of naktional life;
cooperation in and
contribution to the
development of the
world economy and
society; ensuring
economic security
and fastering the
foundations for
further develop~
rent; and recon-—
struction of public
L£inance and new
monetary respanses

1964 Official
Memhers hlp in
QECD; Conven-
tion into an

8 nation
1965 Government
deficit
financing
bonds

IMF's article -

1971 "Wixon

Shock"

1972 Law for

‘ Promotion of
Industrial
. Relocation

1972 Ploatxng

Exchange Rate

Raglme

1977 Third Compre-

hensive National
Davelopment Blan
{Inteqratad Resi-
dence Approach)

1983 Law for Acceler-
ating Regional
pevelopmeént Based

"ypon W gh~tendency
Industrial Com-
plexes
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2-5 Coordlnatlon between Publlc and Private SectorQ* Role of Coupcils
in the Selected Fields

One of the features of conomlc manaqement in Japdn is the coopera—_
-tion between the publlc and - private sectors. ‘Introduction here is the
roles of the various councils in which: the. lepresentatlves ‘of "both’ the
government and thé people ‘go hand in ‘hand in formulating: ‘aconomic poll—-
cies. The Economic Planning. Agency the Mlnlstry of . Internatlonal Tlade
and Industry,. and .'various other government organlzatlons work. . out
medium- and 1ong-term plans and forecast the ! future. Lvery mlnlstry and
agency has councils as adV1sory deles to its mxnlster which partLCLPate

in discussing and,formulatlnq these plans.’ Lach of COUﬁCllS is attended

by those representing the . academlc clrcle 1ndustr1al and f1nanc1a1
circles, labor, the press, former government off1c1als, etc., andg-’ serves

as a place of dPtermlnlng the common denominator of the oplnLonq of . tho_
various private sectors. These councils .investigate and deliberate at
the ministers' request or on their own 1n1tlat1ve on future policies in
their respective administrative areas. Some typical councils in the
selected fields are introduced in this section.

2-5-1 Macroeconomic Plang

Ags stated- 1n 2=3, the: economic plan’ in Japan is drafted by the
Economic Council. The FCOHONlC Coun01l is an adv1¢ory ‘body to the Prlme'
Minister whose members are selected to ‘represent the academic 01rcles,_
financial and. industrial circles, labor, the press, and former
government officials, etc. It has a function to study -the matters.
concerning dmportant .policies on -~ the economy,_and'partioularly_thoSe
concerning the formulation of long term eccnomic plans.  On the request
of the Prime Minister, it organlzes the machinery for the draftlng of an -
econcmic plan. At present the membershlp of the  Ecoriomic Council is 26,
(5 from universities, 7 from 1ndustr1es, 6 from flnan01a1 1nst1tut10ns, .
3 from labor, 2 from -former OfflClals, ‘and 2 from. other private
sectors). When naking up a plan, 200 to 300 extraordlnary membars. are
appointed, The Economic Council is divided into ‘a steering. commlttee
which administers the entire council, téchnical committees, - working
committees, study groups, etc. to handle relevant fields., = '

The technical commlttees, w0rkiﬂq committees, study'groups, etc.
identify problems in respective fields, organize ‘policies and make con-
crete policy recommendatlons, and the steering comnmittee coordlnatee the
recommendations, works out an economic plan- according to prlorlty, and
makes a macroeconomic forecast. The  Economic Planning Agency, which
serves as the secretariat of the Economic. Council, participates in the
working-level activities of the Economic Council, and at the same time,
coordinates the opinions of the Council member%, the Cabinet, political
parties, and a55001ated government agencies in order to. attain a con-
sensus for the purpose of making the plan to be proposed by the Coun011
truly viable. : :
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2-5-2 Agricultural Policies

_ ~The Ministry  of Agriculture, Forestry and Fisheries has some 20
'advasory councils with which' to confer on policy matters, including
several - coun01ls Lstabllshed for the three agencies under its jurisdic-
tion; namely, “Agency of Food, Agency of Forestry - and Agency of
Fiéhéries.- Among - ‘them, the Council of . CAgricultural Policy probably
“plays ‘the most important role in relatlon to the Government's long-term
pollcy orlentatlon and plannlng.

“The’ Counull of: Agrlculturai Pollcy was established by the Agricul-
tural ' Basic’ Law promulgated in- 1961 to report directly to the Prime
Minister, the Minister ‘of Agriculture, Forestry and Fisheries, and other
related. ministers. It consists of members not exceeding 15, who are
selected from the private sectox by their special gualifications and
experiences ‘in the matters that . concern agriculture: The Agricultural
Basig  Law stlpulates ‘that the Council gives its recommendations to the
Government -on three major policy matters; namely; (1) the government's
long-term - forecasts on the demand and supply of food and agricultural
-productS;*and__lts. ‘policy . suggestions, . {2) the annual vreport on
agricultural conditions as analyzed and evaluated by the Government, and
{3} the policies for price stabilization formulated by the Government in
order to promote selective development of agriculture, rationalize the
distribution of agricultural products, ensure adequate levels of income
for. farmers, increase the demand for agricultural products, stabilize
the living standards of consumers, and so on.

- The other councils are organized on more specific issues related to
agriculture, forestry and fisheries, as shown below, and give their opi-~
nions to the Government as stipulated by the respective laws which
define théir functions.

- Compilation and ahalysis of agricultural, forestry and fisheries
statistics and observations of condttlons of Lhelr productlon
- Irrigation and drainage
~ Agricultural mechanization _
- Agricultural inputs ({seeds, agricultural chemicals and animal
feads)
~  Sericultural development
- Fruit:develépmeht-
- Livestock development
-~ Arbitration of fresh milk marketing
- Veterinary licenses
- Wholesale market
- Sweetenlnq resources
. = . Price adjustments of rice and other major food crops
-~ Forestry pollcy -
~ Forestry management
~ . National forests management
- Coastal fisheries development
-~ Exporting  fisheries development
~ Pearl culture development
- Fishing adjustments
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2-5-3 Industrial and Trade Policies,

 Ministry of Intetnatlonal Trade and Induqtry (MITI) lS in charge OF
policies on 1nternatlonal trade and 1ndubtry.‘ Needléess to say,. pol1c1es_
should be compatible with the .true interests. of. Japanese .people. - -In
this sense; it is, essentlal that when MITI- plans’ varlouq pollcles and
measures, public opinions from various sections in’ Japan- qhould be taken
into account, . Therefore, a number of councils .have. -been - set up . @s
advisory bhodies to the . MlnlLtry of International Trade and Industry
Many of these councils: lnveqthate ‘and . deliberate at the Mlnlster
request or on their own 1n1t1at1ve on - future - pOllGlGQK" thelr
respective areas. Their findings are -reported to the Minister -and
actual POLlLlES ‘and measures leflect ‘the recommendations and suggestlons
of the councils.. In -this way coordination between. ‘private. and
government sector has been realized in Japan. - Legally, these councils
are established as attached organs .to the ministry under the provisions
of the Mlnlstry of International Trade and Industry Lgtabllohment Law,
and provisions for such matters as ‘the 01ganlzat10nal structure ‘of such
councils are stlpulated by - laws - and regulations ~which are closely
connected with the respective councils. These coun01ls are composed of
axperts “who are best  informed in. the matters dellberated on- by the
respectlve councils, leaders in the industrial  circles ‘concérned,
general consumers, leaders in financial circles, and experts from a wide
stratum of society, such as labor union leaders, unlver51ty professorq,
]ournallsts and ex-government officials. : : :

Major councils on the promotion of industry and trade are  the
following:

- Industrial Structure Council

-~  Industrial Technology Council

- Export and Import Transactlon Coun01l

~ Export Inspection and Design Fncouragement Council
- Export Insurance Council o
- . Industrial Location and Industrlal Water. Counc1l
~ Chemical Product Council

~ ' Aircraft and Machinery Industry Council

- Data Processing Promotion Council

- Textile Industry Council '

- Traditional Craft Industries Council

- Advisory Committee for Energy

~ Small 'and Medium Enterprise Policy Maklng Coun01l
- 8Small and Medium Enterprise Stabilization Council
- Small and Medium Enterprise Modernization Council
- Japanese Industrial Standards Council

Some explanation of the selected councils among them are given
below. ¥ : : :

(1) Industrial Structure Council

This council investigates and deliberates on the direction of
long~term, basic policies concerning Japan's. 1ndustr1al structure. In
~addition, it is a comprehensive ‘deliberative organ with a purview
covering matters related - to MITI's  decision-making ~on important
current policies, : '

1) Japan Trade & Industry Publicity, Ihc., MITI Handbook, 1984, PP,
158-174. 20 ' '




At present, this council is awdre of the need for Japan to formu-
late a desirable future vision for its industrial structure in light
of the. country's reaction, . adaptation, etc, to its natural resource
needs. - Thé- Council. produces such a vision of the country's industrial
structure ‘every year iin the form of a plan which is revised according
"to the patterniof .a rolling plan- (see Chapter IIT1-2)}, Based oh. this
rolling pian,_the council dellbexates and studies the question of what
" constitutes the most appropriate industrial structure policies.

This " council “includes the following committees: Coordination
Committee, Leisure Committee, Investment Finance Committee, Manpower
_Development'Commjttee,:Goods:01rculat10n Committee, Consumer Affairs

Committee, . ‘International "Economic -Affairs = Committee, Industrial
Location Committee, - Industrial Pollution Committee, Chemical Industry
. Committee, -Iron - and Steel " Industry - Committee, Machinery -Industry
" Committee, Information Industry Committee, Textile Industry Committee,
Paper and Pulp Industry Committee, Housing and - Urban Industry
Committee, -Consumer Goods Committee, "Ocean Development Committee,
Aluminum Industry Committee, Industrial Water Policy Committee.

(2).Ihdusttial Technology Councii

- This . ‘council investigates . and deliberates on science . and
technology in mining and manufacturing sector. In specific terms, the
Council 'studies3 such- matters “as -the identification of tasks for
research and development and the.roles to be assumed by the public and
the private sectors. in Japan's conduct of its research and development
activities, the ideal form which Japan's regional research institutes
should take, the system and methods of implementation for Japan's
performance of. technology assessmernt, the methods for Japan to use in
carrying out international cooperation. in research, as well as many
other similar matters, Furthermore, this council is responsible for
deliberating on the ‘management. of Japan's system of large-scale
research and development projects and on' the nation's. development of
technologies for new forms of energy and for energy conservation.

- This council has ' the following committees: Coordination
Committee, Research and Development Committee, Technology Assessment
Committee; ~International Research Cooperation Committee, National
‘Development Program, Local Research Organization Committee, New Energy
Technology  Development - Committee, Energy Conservation Technclogy
Development Committee.-

+(3) Textile Industry Council

'This council investigates and deliberates on the rationalization
- of Japan‘s. fiber industries. In specific. terms, the Council studies
- and: glves necessary advice to'the Minister on basic directions to be
given to textile entrepreneurs in crder to. promote the Sstructural
improvement of_ Japan's textile industries pursuant to the Law on
BExtraordinary Measures. for +the Structural Tmprovement of. Textile
Industries.  This council is also responsible for studying optimal
textile industry policies for Japan to employ in the future.

This Council - has  the following committees: Cooxrdination
Committee, Supply-and-Demand and Trade Committee, Apparel Committee.
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(4) Small and Medium Enterprise Modernization Couneil

~ This council’ investigates and deliberates -on ,smallt_business_
modernization, In.'speclflc, terms, : the . Council investigateq and
. deliberates, thxough its committees, on such policies and measures for
small Business as modernization programs and structural 1mprovement
plans. : : :

This council ~has -~ the following- commlttees* . Coordination
Committee, Treasury Committee, Agriculture, Forestry. and Fisherleq
Committee; Transportatlon Committee, Constructnon Comm:ttee, Welfare
Committee, Business Conversion Committee, General Merchandlse sahd.
Construction - Materials . Committee, - Basic. ‘Industries  Cormmittee,
Machinery and Information Industries Committee, Petroleum Commlttee,
Substract Small and Medium . Committese, Guidance Committee, Technology
bevelopment Committee, International Affairs  Committee, Retail
Commerce Committee, Service Industries Committee. o

2-5-4 Transportatién Policies

The Ministry of Transport consults its counc1ls as -to what the
transport ‘administration and the tranSportatlon industry should. be in
future to meet:the changes in the tran5portatlon environment. The coun-
cils are formed of members representing. the academic 01rcles, the
various areas of industry, and experts in transportation problems, . in
order to reflect the opinjons and ideas of the various interested
sectors in thew. ' : :

The coun01ls study thEII assigned themes, and make recommendations,
which are .reflected in the forwuldtlon of various transport pollc1es,
plans and programs. :

The councils operating under the Ministry of Traneport: are " as .
follows: Council for Transport, Council for Transport Policy, Council
for Pransport Technidgues, Council for Relationalization of Shipping and
Shipbuilding Industries, Council for Maritime Safety and Seamen's
Training, Council for Ports. and Harbors, Council for Construction of
Railways, Council for Civil Aviatien, Council for Tourism Policy.

The Council for Transport Policy has its hand in the formulation of
the long-term policies for the development of transportation facilities.
Introduced here are the activities of the Council for Transport Policy
as representative of all the councils attached to the Ministry of
Transport. ' : : '

In 1970, the’ Transport Mlnlster requested the .Council for Transport
Policy for the first time after the end of World War -II to study.the.
policies . for the development. of ‘transportation fac111t1es. In: the’
following ~year, - 1971, +the ' Council ' submitted a report.: on -‘the
comprehensive transportation system based on ‘a ‘trend analysis of ’ the
fast-changing sociceconomic activities. The _report ‘identified the
problems associated with long-term transportation policies according to
a stochastic analysis of. future traffic demand with 1985 as a target
year, - and made . recommendations - in specific terms. ‘on ~what the
transportation infrastructiure development plans should be  and how the
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plans be:'imblémented administfatively to. develop a comprehensive
transportation systenm.

~In l980; th@ Transport Mlnlster asked the Council to study the
“transport policies from the viewpoint ‘that . Japan's econcmy has been
ulevellng off instead of continuing the high rate of growth experienced
'in the past. In response to-the request, the Council submitted, in
1981, a report tltled FBasic Pirection of Comprehensive Transport Policy
Based on Long-term Perspectives" .in which the transportation problems
identified for the 1980s were studied and the measures to overcome them
“were propdsed. '

' The Counc11 for. Transport Policy is not an extracrdinary one to be
convened when' it is’ necessary to make recommendations on a long-term
policy, . but has -~ permanent standing committees including the
CAdministration - Committee, Information Committee, International
Committee,” Reglonal Transportatlon Committee, and Freight Traffic
Cominittee,. all of which investigate and study the matters in relevant
fields, regularlyt- In 1985, for example, the Administration Committee
-1nstalled a, long~term transportatlon demand study group for the purpose
of studylng the future trafflc ‘demand hased ‘on the 'current trends of
soc1o—econom1c development, and’ the Information Committee studied the
b351c . measures for - information processing and networking for
transportatlon industry ~in keeping with '~ the rapid progress of
socio-economic = activities toward an information age. In 198%, the
Aviation Committée was newly established for technical study of basic
policies for the dperation and management of Japan's civil aviation
industry. '

The Committee for Urban Traffic in Tokyo Metropolitan Area is now
‘yorking to study the traffic aspects of the Tokyo Metropolitan Area in
“the 21st century in order to make recommendations on a plan for the
_developinent of traffic network led by rapid mass transit railway systems
and ' on the measures for the implementation of the plan.
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IT. BIOTFCHNOLOGY DFVPLOPMFNT USI: or FLFCTRONICS IN- AGRICULTURE AND
' FI&H BARMING TN JAPBN '

"1, AGRICULTURAL BIOTECHNOLOGY DEVEL.OPMENT TN JAPAN
Introduction

" pgricultural résearch has. given mankind new and: better ways to
_ imprdVé”prodﬁction,“procéSSinq'and marketing of agricultural products.
'Moreover, agrlcultuxal research - is also teqpcn31ble for solving problems
An environmental quallty "and human nutrition, 'The purpose of research
in: aquculture iz to dssure an ample supply of safe and nutritious food
Ay reasonable costs, while maintaining a ‘sustainable production system.
Japan is generally considered as one of the leading countries in certain
areas of - agrlcultural résearch, and one of -the . key characteristics is
_ that research and development’ efforts on’ selected najor crops have heen
conducted solely by the publlc sector 1nst1tutlono.

Desplte 1ts notable achlevements, agrlcultural research in Japan is
faclng new problems today.- ‘These problems are challenging Japan's abi-
lity to meet the current and future needs. = Some scientists are con-
cerned | that conventional technology alone may not be able to meet
emerding domestic and world needs foy the future.

Recognizing ‘thése constraints; the Japanese Government has started
a number of new research programs for high technology development, in
the hope 'that "at’ least part of the problems the world is currently
facing can bé sblved by. such efforts, This section deals with the
current status of Japan's aqucultural research and development and its
future plans- for developlng new ‘technology.

1-1 Reséarch and Postwar Agricultural Development in Japan -

. Japan is ‘generally’ recognized as having developed a productive and
eificient food system baged on smallholder agriculture in postwar years.
Research "and ‘development played one of the key roles in this process,
but‘a number of other factors also contributed to Japan's postwar agri-
cultural development, - It is necessary to refer to such factors in order
to discuss the contribution by research and development efforts.

Japan's postwar vears bedan with extreme shortages of resources
including food which were vital to the economic and social development.,
Mosﬁ_of'the institutional/structural aspects of the present-day Japanese
agficﬁltdfe.were laid down:in the late 1940s.and the 1950s, particularly
during the  period of. the militafy occupation, The agricultural land
.reform in’:the late 1940s was the earliest, and probably the most impor-
. tant, restructurlng ‘effort in early postwar years. The reform reduced
the: area under tenancy from nearly 50% to about 10% of the total agri-
cultural land, ‘and smallholder owner~cultivators became the backbone of
Japanese agrlculture.
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" A series of'?polioies and -’ lnstltutlonal neasures were . taken to
encourage _newly cieated smallholdlng farmers “in . their _efforts  to
increase. productlon, especially of paddy and ‘to..a lesséer extent other
food ¢rops. - Notably, the Promotion of Aglicultural Improvement Aot in
1948 led to the establishment -of the natlonal netwolks of research and
extension work. °~ The public sector research 1nst1tut10ns were d1v1ded'
into natlonal 1nst1tutes compriging  the Natlonal JInstitute _of
Agrlcultural Technology and. seven regional ehperlment stations, on-the
one hand, and local experiment stations under prefectural qovernments
which also: functloned as hubs of local extension services, .on. the other.

Fxtentlon Serv1ces were organlzed after the: system developed 3 the
United’ States, and comprlsed agricultural ‘extention workers and home
economics’ “extension workerS,.whose number peaked at”WO 968 : and 2 350'
respectlvely in .1960 and gradually declined to-some 9, 000, and 2,000 in
recent years. Moreover, the seed Act of Major Crops in 1952 contributed
to es tabllshlng an. eff1c1ent system for seeds multlpllcatlon and distri-
bution of the varieties newly developed at publlc research 1nst1tutlons,'

-while the Agrlcultural ‘Mechanization Promotion Act of 1953 helped to
establish a system for'improving the standards of agrlcultural machinery
sultable to the Japanese conditions,.

" 1In addltlon, the tand Improvement Act in 1949 greatly helped to
raise the product1v1ty of smallholder agrlculture by facilitating irri-.
gation and drainage development, soil improvement and conservation, land
readjustments to consolidate fragmented lots, -improvement. of farm roads,
and so forth, ' ’ . ’ .

‘Another'important institutional factor which buttressed the postwar
recovery -and expan51on of. food productlon was.. the . government monopoly,
system of procurement and distribution in major food crops that began in
1942, After the later half of the- 19505, serious supply shortages of
major food crops began to ease, and the orientation of the system was
gradually changed to guarantee . producer. prlces, though w1th_d1fferent
formulas and to varying degrees depending on the crops, to ensure ade-
quate income to farmers._ “this change ‘in orientation. was'most.olearly
indicated in the’ Agrlcultural Ba51c Law ' promulgated in 1961._ Especially
with regard to rice,  the government monopoly: 1n procurement and distri-.
bution with price supports,was retained, ‘and is.still in force to this
day with some adjustments, This'contributed.greatly‘to ‘the subseguent
increase in rice production; while the: production of such crops as .wheat
and ‘soybean for which different formulas were applied declined rapidly
along with increased imports. ' '

. The emphases and orientation of agricultural research and develop~
ment efforts underwent some: 51gn1f1cant changes- along with the ‘rapid
recovery and expansion of the postwar Japanese economy. Daring  the
early half of the 1950s, increased production of. food, mogt. notably'of-
paddy, was con51dered top prlorlty Research and: development efforts

centered on - developlng hlgh yielding and: cold-weather- ~resistant

varieties of ‘paddy, 1mproved methods -for growing strong. - paddy seedlings
and timing their transplantation in order to prolong. the period:of
végetative growth, and then they were gradually geared to technology
improvements - for effective plant protection and application of chemical



featilizers, in -addition to the continued efforts to improve soils in
less -fertile agricultural  land. Such efforts were buttressed by the
strateqy . for industrialization, which -dave high priority to the
1ncreased productlon o£ fertlllzers and agrlcultural chemicals.

_ ~The Japanese economy entered the perlod of high ‘economic . growth
from: the late 19505 through the decade of the 1960s, and this functioned
Lo alter the structure of -Japanese farm management. A large outflow of
population from: ru;al communities to urban centers continued along with
accelerating industrial development; .and this depletion of agricultural
‘labor ‘dave strong impetus to further improvements in.crop yields and
farm mechanization, chiefly in . the production of rice, Aaided by the
Agricultural: Mechanization Promotion Law enacted in 1956 and other
related. measures, small machinery suitable to smallholder agriculture
~began to be used in paddy production., By 1963, for instance, 80% of the
land - planted'{to paddy- was . prepared by walking-type power tillers,
Moreover, the growth of household income not only increased but diver-
sified_the-domestic.demand-for food, such as livestock products, vege-
tables and fruits. The Agricultural Basic Law.of. 1861, for instance,
explicitly emphasized the need for "selective expansion” in production
of livestock products,; vegetables and fruits, in addition to the need to
raise the farmers! income and to reduce the growing income digparity
between the agrlcultural and lndustrlal sectors,

Thls change ‘was ,accompanled _by -the restructuring of research
organlzatlone in .the public sector. The - agriculture, Forestry and
Plsherles Research Council. had . been already establlshed in 1956 to
coordinate .research and ‘development efforts on natlonal and local
government levels and to facilitate more effective integration between
research efforts and extension work. . Subsequently ‘in 1963, the public
research. orqanlzatlons were - reorganlzed into .six national institutes
{agricultural technology research, . agricultural experiment, Jlivestock
experlment, horticulture exXperiment, tea experiment, and agricultural
‘engineering) and seven regional experiment stations. To fthese were
added, - by the. early 1970s, six more. national institutes {plant virus
research, tropical agriculture - research, grassland experiment, fcod
technology! vegetable experiment and fruit experiment) and the Institute
‘of Agricultural Machinery which was jointly. supported by national and
local governments, farmers'® organizations, and the farm machinery
manufacturlng and other related” industries.

‘A number of new paddy varieties were developed and introduced by
the reorganigzed: public:' reésearch institutions. During. the 1960s,
varietiés -which were high-yeilding and required hlgh levels of fer-
tilizer application and plant’ protection were developed in accordance
with different climatic -and other natural conditions in various parts of
Japan. - From: the later 1960s through the mid-1970s, when farm mechaniza-
tion began: to. extend from land preparatlon and threShlng to harvesting
and transplantatlon of paddy, varieties ‘of paddy with stout short culms
and .more tillers. .which were not only high-yielding and responsive to
fertilizer application but more suitable for mechanized harvesting were
developed and introduced widely. This was accompanied with concomitant
changes "in the methods of grcw1ng seedlings and other paddy farming
operations. :
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lncreased supply. of tertillzers,' agricultural chemicals,’ vinyl
sheets and other labor- ~saving productlve inputs. from the. 1960s. through
‘the mid=1970s also led to the expansion and’ productlvlty increase in
livestock rearing and hortlculture. . Breedlnq efforts of . better
‘varieties and. the: dlftu51on “of artificial inseimination ” using | froaen
spermg, for instahce, gradually raised the scale of - operatlon as well as -
the level of producthlty in dally farmlng, coupled- with the’ introduc-
tion. of machinery such.’' as: barn_ cleaners, bulk ' cooléers and pipeline
milkers. Vinyl-sheet greenhouqe horticulture with or without fmechanical
control devices expanded rapldly in- various parts of -the country,
enabllng' the year-round eupply of perlshable veqetables and  the off-
season productlon of certaln fru1Le. . ' .

At the same time, agrlcultural reqearch and development began to:'
face new problems during the 1970s. The. oll) crisis in thé. early 19703,
for instance, called- for ' stepped-up efforts at . developlng resource=
sav1ng as well as labor-saving- technologles in agricultural productlon.
Moreover, lntenvlve and contlnual mone-crop  farming’ syeteme relylng on
heavy appllcatlon of fertilizers and agrieultural chemicals  began to
cause deterloratlon of 50115 as well as the env1r0nment. " As-a resulty
efforts were 1ncrea°1ngly dlrected, for lnSLanCe, to the: ratlonallzatlon
and detailed standardization ‘of fertilizer appllcatlon dependlng on :the-
local soil conditions ' and: the development of ‘efficient: lntermlttent
irrigation systems in the crop sector, or to the refinement and standar-
dization of feedlng requirements for animals in the llvestock sector.

More 1mportantly, the problem of overproductlon of rice vis- a- -vis
the decllnlng tendency in per Caplta consumption began to  eémerge s;nce
the early 19708, reguiring a ba51c " réorientation - in agrlcultural
research and development in the: publlc sector. ‘Along with the pollcy of
restricting the area planted to paddy, it became urgently: necessary from
the later 1970s to the early 1980s to dévelop new and viable farming
systems for the efflclent utlllzatlon of the paddy fields, by primarily
introducing dryland. crops. This - requires comprehen51ve efforts to
develop new technologles including irrigation and dralnage, soil
management, control of excessive 5011 humldlty ‘and’ so forth

Moreover, unfavorable . weather 'cOnditiens seriQUSly ‘affécted’ the
harvests in the northern parts of the country consecutively during the
early 1980s, coupled W1th 51gn1f1cant declines’ ‘of technical skill among
producers due to the aglng of . the farmlng populatlon and. the increased
proportion of rural households with non- agrlcultural sources’ of incone
larger than farming. :Such occurrence highlighted the pressing needs to’
develop technically . and- economically: stable and productlve systems of
farmlng in Japanese agrlculture. . : - S

Under ‘these circumstanCes,' national 'research  organizations have
been undergoing another reorientation since 1980, ‘when the“Ministry.of
Agrlculture, Forestry and:  Fisheries announced Basiec: Directions for
Agricultiral Policies  in the 1980s. Spe01flcally,- priorities " in
research and development are now placed on the following directions,

(1} Breeding of improved varieties end.establiShment of -labor-saving,
stable and productive systems of farming. in land-based agri-
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culture, subh as.rice, vheat, soybean, ‘and fodder crops, including
rotations of paddy  and dryland crops for efficient utilization of
paddy flelds,f and. further 1mprovements in entirely mwechanized
'farmlng opcrdtlons. :

(2) Productlv;ty 1mprovement in livestock herds through the effective
methods for testing animal productivity, development and applica-
tion of enbryo' implanting technigues; establishmwent of the year-
round - utilization of silage, and development of efficient
livestock farm management systems.

(3) Utilizatior and advancement of biotechnology to coreate new
varietiés and organisms, and to vastly increase the functions of
plants and animals.

{(4) Efficient utilization of solar, geothermal, biomass and other new
' ~or underutilized energy resources, and development of energy-
saving and labor-saving technologies for agricultural production.

(5) Maintenance and enhancement of capabilities and functions of agri-
cultufg for national laﬁd-conservation,'such as soil and water.
regource developwent, and for ehvironmental conservation, such as
cleaning. of air and water.

~ The following sections wili discuss the significance of the on-
going reorientation in Japan's agricultural research efforts with major
emphasis on biotechnology development.

1-2 Research Organlzatlons and Blotechnology Development for
Agrlculture in Japan

AgricuiEural research is. a systematic search of new ways for

improving agricultural production and marketing.. Tn most cases, produc-
tion research is oriented to maintaining or increasing the productivity

of agricultural resources. Marketing research is largely devoted to
maintaining guantity and gquality of products as they move to and through
markets, :

The goal of such agricultural research usually lies in how tech-
nology development can. benefit both producers and consumers, Some
research is - increasingly. devoted to such gquestions as environmental
gquality and human nutrition, where techniques of approach wmay somewhat
differ. But on the whole, the ultimate goal is a more ample food supply
at reasonable costs, while maintaining a sustainable production system
and  reducing the uncertainty of harvest,

1-2-1 Public Sector Research Organizations
Conventional agricultural- technologies . alone would fall short of
challenges -of :meeting the present day requiremenits of food, feed and

fiber. Agricultural research as a whole, therefore, has to play -a pivo-
tal role in developing a newer -and better production technology matching
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the. needs of the time., . The 1nst1tut10na] framework. of " research and-
development in ‘Japan has besen undergo;nq s:qntflcant reorlentatlon -in
order “to ~achieve the desired objectives. ©1983; . the Ministry of
Agrlculture, Forestry and Fis herles (MAFF) reorganlzed and lntegrated
its research and experlment orqanl?atlons partly to prcmcte blotech~ ’
nology development.‘ o ) . L h

The M1n1stry of - Agrlculture, " Forestry. and Flsherles currently has
14 National Agricultural Research Institutes and 6 National Aqucultural
Experlment Statlons under  the . Agrlculture, Forestry and. Fisheries
Research Coun01l. - The -total number of research gstaff is 2,474 at the
end of FY1985.‘ The Agrlculture, Forestry and Fisheries Research council.
is the primary agrlcultural research organization at the natlonal level
and responsible for plannlng, coordinating, financing and - formulatlng
national research Strategy;' : o :

Natlonal Agrlcultural Research InstltUtes,'Shown in: quUIE TI~ e =1,
are responsible for -carrying -out basgic  and: developmental research in
areas of pational importance, . The munber of research staff. totals 1,660
at the end of FY1985. National Agrlcultural prerlment Stations  are
responsible for . technology development which 1is. relevant to' charac~
teristics. of each of the six regions: ln. Japan. . They are Hokkaido,
Tohoku, - Hokuriku, Chugoku, Shikaku,. and Kyushu Experlmental Statlons.
The total number of research staff at these stations are 814 at- the end
of FY1985. o ' -

Be51des the ahove-~mentioned national institutions,  MAFF has a few
institutes which specialize in forestry and- fisheries research, as shown
in Figure I1I-1-1. Forestry- ~related research institutes have a total of
508 research staff and fisheries-related institutes have 416 staff. '

in order to develop agriculture, forestry and fisheries in its area
of jurisdiction, each local governient - A{mostly prefectural) has its own
research institutions for technology development and extension services.
The number of such research lnst1tutlons totals 414, with 7,927 reeearch
staff. Table II-1-1 shows the number of public sector research institu-

tions by area of spe01allzatlon.

‘Most ‘of the natlonal research 1nst1tut10ns and many . prefectural
research organlzatlons ‘engage in blotechnology development. . For example,
National Institutes " of Agroblcloglcal Resources, ‘Agroenvironmental
Sciences, - Animal Industry -.and- Animal ‘Health, ~ Fruit . Trée Research
Station, Vegetable and Ornamental Crops Ressarch  Station, Sericulture
Experiment ~ Station, Forestry and . Forest - Products Research Instltute,
National Regearch Institute. of Aquaculture “and. “some of . National
.Experlment Stations . located 1n six- reqlons currently participate in
programs and pr03ects related to’ the creation of new biological resour-—
ces by cell fu51on and nuclear- 1mplantat10n._-Natlonal Institutes of
Agrobiological Resources and Animal. Health undertake ‘regearches ‘for
1dent1fy1ng mechanisms of *genetic expreselon in aqroblologlcal resour-:
ces, while MNational Institute of - Agroblcloglcal, Resolrces,  National
" Grassland Research Institute and National Research Institute of Tea have
research projects for 1dent1fy1ng physmoloqlcal and genetlc mechanisms
of photosynthetic and respiratory funct;ons. Natlonal Institutes ‘of
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Figire II-1-1 National Research Organizations in Japan
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Table TI-1-1. Number of Public Sector Req9arch Organlzatlons
by Aréa of Speclall?atlon

Area Agriculture | Animal Ind. Fotestfy and Others Total
and Health | Fisheries

National | 12 o2 _ 4 6x. 24

Local 123 76 129 86 .} - 414

Source: Agriculture, Forestry and Fisheries Research Council, -
* Handbook on Research Related to Agriculture, Forestry and
Fisheries FY1984, Tokyo, 1985. '
*National Agricultural BExperiment Stations

Animal Heaith'and Apimal TIndustry, National - Foods Research: Institute,
Forestry and Forest Products Research Instltute and  Tokai Regional
Fisheries Research Laboratory. conduct resealches to develop new tech-
nologies for utilizing mlcroorganlsms and enzymes for biomass conver-
sion.

"Out of the total 47 prefectures, 37:preféctures conduct research
projects in cell culture to produce virus-free seedlings of various
crops, and 36 undertake researches related to fertilized egyg 1mplan~
tation of cattle, '26 prefectures have projects "for mass multiplication
of cell and tissue culture, 8 have_pro;ects for biomass conversion, b
have projects for cell fusicn, and so on.

,"7

1-2-2 Agrlcultural Blotechnology Development in Japan

In any program of agricultural research and development, it is
important ‘to take into consideration. the progress of agriculture in a
given "region for which the program 1is specifically designed. - It is
important to realize that the foundations of what we call modern agri-
culture with its high levels of productivity were laid down less than
100 years ago even-in the developed countries.

With ‘regard to the'devélopmeﬁt;bf'crop productivity’ in" Japanese
agriculture, to take rice as an example, there was a significant gain in
product1v1ty durlng the years from 1950 through 1975, as shown in .Figuré
Ii-1-2, ~This lncrease in ‘productivity ¢an be partly attributed to the
yield" 1mprovement. The product1v1ty after 1975, hoaever, levelled off,
not because of. some technlcal impasse. but because of economic reasons,
Overproduction of rice vis-a-vis consumption. in Japan worked against the
introduction of high yvielding varieties. Even under such. clrcumstances,'
plant breeding ‘efforts continued, Table I1I-1-2  shows. the number of
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Figure II~-1~2 Changes in National Yields of Selected Crbps
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Source: Pleum, Genetic Engineering of Plants, 1983. o
Note: Maize in the U.5.A. {3 ), wheat (&) and sugar beet (¥ ) in

the -United Kingdom,. and brown rice (paddy x 0.8) in Japan
(O} and the Republic of Korea ( @ ), based on averages for
successive 5 year periods,

plant varieties developed by the National Research Institutes.

Search of new plaht:breeding technology also continued. Table
I1-1-3 shows &eélected achievements in biotechnology in the fields of
agriculture and food in Japan. - In 1968, the National Plant Virus
Research Institute succeeded, the first time in the world, in isolating
a large amount of mesophyll protoplasts from tobacco leaves by using
énzyme, ~Leaf tissues are treated with pectinase and tobacco cells are
disintegrated to individual single cells. These individual tobacco
cells are then treated with cellulase to dissolve cell walls to form
protoplasts. The protoplasts thus prepared can be easily infected by
_virus and are very important tools for plant virus research.

" Furthermore, tobacco protoplasts are now playing another important
role in plant breeding research. These protoplasts, when cultured
under suitable conditions, undergo the process of division and propaga-
tion. The cells 'w\—'xi'ch'continue to propagate develop into the original
plant. It means .that tobacco protoplasts can regenerate to whole
plants. This important finding has provided the basis that protoplasts
can serve as useful experimental materials not only for virus research
but alsc for genetic and breeding research in plants.
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Table TI~i-2 Registéred New”Variet#es Develéped by Public~Sector
Research Institutions (as of Nov. lst, 1984)

Crops ' Number of ‘Crops -  Number ‘of
o Varieties ' i Varvieties

Paddy rice 316 Onion _ 2
-Dryland . : ' 53 : Green pea . 8B
Wheat - R 129 ~ Bgg plant 2
Covered Barley 29 Mandariile orange - 4
Naked Barley 29 Other citrus - L5
Two~rowed Barley(for beer) 9 Apple : 6
Qadt 50 . Peach’ : - 13
Maize _ 1) . Pear . B I I
"Soybean : 80 Persimmon . | 2
Sweet potato 36 Ches tnut . .5
Potato 29 Grape -2
Groundnut 8 Loquat _ 1
Red bean o 4 Tulip ' “13
Rape seed .- 44 T Lily 4
Peppermint 11 Chrysant hemum 3
Mat rush 6 Alfalfa _ 3
Linseed 4 Italian rye grass 10
Cotton 9 Bahia grass 3
Beet : 15 Orchard grass 5
Sugarcane 4 ' Timothy 4
Tea 34 Red clover 2
Mullberry , 8 . White clover 3
Strawberry 5 ~Sorghum =~ 3
Tomato 20 ~ Turnip (feed) 3
‘Bell pepper’ 1 ' Perennial rye grass 3
Cucumber _ 5 ' - ' _
Red pepper 3 Others =~ = - 13
Melon _ 2 ‘ o
Chinese cabbage - 2 " Total o 1,074

Source‘: Agri¢u1ture; Foreétfyfand:FiShgriés Research Council,
Handbook on Research Related to Agriculture, WForestry
and Fisheries FY1984, Tokyo, 1985, -
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Table 11~ -1=3 “Major Techniques in Agricultural Biotechnology and

Selected Achlevements in Japan (Public Sector)

1. CENETIC MANIPULATION:

1-1 Genetic Recombination (recombinant DNA)

SefﬁctedraChicveménts;

: Production: of reverse transcriptase by yeast
 Deve1opment of binary vectors for plant recombinant DNA
_Deteriination of the entive base conf1guraL10n of an atte-

nuated. virus of tomato and identification of the bases for
attenuation

12 Cell-?uSion_

Belected achlevements

Creatlon of fertile plant bodles from fused cells of
Lultlvated and wild species of tomato

CLeatlon‘of plant bodies from £used cells of orange and
Lrlfollate orange {(Citrus trlfollatd)

'Regeneration. of ‘plant . bodles from,protoplasts of rice
Differentiation and regencratlon of hymenocarps from fused
cells of heterogeneous strains of inky cap

Creation of interspecific hybrids of tobacco
Production of monoclonal antibody for swine influenza
virus

1~3 Nuéieér Transplantation'.

Selecced achlevement

Delivery of. identical twins by artificial spllttlng of

N embryos (cattle and goat)

Production of high-performance cattle by embryo trans—
plantatlnn

Chimeric clonlng of monse and silkworm by embryo mani-
pulation

1-4 Ch;dmoééme Manipulation

Selected achivement:

Artificial development of females in fish species (carp,

. loach, flounder and rainbow trout)

2. CELL CULTURE

-Z*I_Ceil and Tissue Culture

Seleéted achievements:
-~ Culture of immature ova of cattle and their fertilization

by 1n vitro insemination

- DevelomenL of the method for creatlng primordia of

-asparagas shoots by liquid raotation culture
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~ Development- of the method for mass LultUlC of- anlmal cells

~ by floating microsome carrier (for ploductlon of vaccines)

-~ Production of VLIUS free 5ecd11ngs of htrawberry, gartlc,:
carn atlon, etc. :

~ Culture of infectious equiue, anemia virus and devalopmenL
of the diagnostic method of infected anlmals :

2-2 Anther Culture

Selected achievements: -

—~ Development of 1nterde1aLe moLher plants and v11uab1e
strains of paddy

- Creatlon of hxghwyaoldlug stralne of erawberry

2-3 Embryo Culture

~ Creation of a new vegetable "Hakuran from cabbage
{Brassica olerdcea) and Lh1nese cabbage (Brabblca
compestris)

- Intergenerlc hyblldlzatlon of tomato and a wild Solanaceae

3. UTILIZATION OF MICROORGANISMS AND ENZYMES
3-1 Advanced Utiiiiation of Microorganisms and Enzymes

Selected achievements: .

— Development of Lhe manufacturing method of 1somerlzed
sugar by glucose isomerase

~ Discovery of a highly active raw starch spllttlng enzyme
for energy-saving saccharification '

- Development of a new method of producing cyclodextrln and -
its application for food p10c9531ng o

3~2 Bioreacters (enzymes and mlcroOrganlsms for immobilization)
- Development of new methods of immobilizing enzymes and

microorganisms by radiation polymerization
~ Immobilization of cellulase by metal binding

Source: Agriculture, Forestry and Fisheries Research Council
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- Since plant protoplasts are cell-wallless single cells, they can he
used .ag  a system ' for introducing alien genetic materials into plant
‘beils; ‘In” addition, hybrid protoplasts can also be formed by protoplast
fusion. Since ‘this finding, protoplasts have been isclated from various
‘organs, - tissues. and cultured cells of many plants other than tobacco.
It is expected that studies on the protoplasts derived from different
species of plants will lead to the development of new methods and tech-
nigues for.plant breeding, without resorting to sexual hyhridization,

Generally, breeding of c¢rops has to go through a number of stages:
{a) to broaden qenetlc wvariability by means of crossing or mutation, (b)
to select those which have useful characters, {c)} to ensure hereditary
qtablllty to obtaln uniform products, and (d) to produce a reguied quan-
ity of seedllngs, It normally takes a long time to complete the entire
stages.  With '‘a view to .ovércoming this limitation and accelerating the
breeding operation, efforts have been made to develop techniques to work
on the.cell basis.

hnther culture .is.a technlque through which a plant can be obtained
dlrectly from pollen without fertilization, Theoretically, the tech-
nique can. be applied to all seed plants., HNormally, plants have two seis
of chromOSOmes, “but’ ‘the plantq originated directly from pollen are
haploids-which ‘have ‘only- one set of c¢hromosomes. However,. they can be
turned to homozygous diploids by treating them with colchicine or some
other: chemicals, - This technique made it possible to ensure genetic
fikation in a short period of one to two years, which otherwise would
require many more years, thus contributing greatly to the progress of
plani’braeding.' S '

.Anther ‘culture has been applled to the breeding . of new varieties
of rice as-well as tobacco. It is well known that mutations often occur
"in’ a - nimber ‘of chromosomes, and it was found that wvery frequent dgene
mutations occu;red in the case of rice. Because the frequenc¢y of muta-

tions is- comparable “to that caused by irradiation treatments, cell
culture is considered a useful method to produce mutants. As mutations

occur. freguently, selection - of specific useful characteristics may be

-feésible'by.changlng conditions for cell culture, - Efforts have bheen

made 'to select mutants  for increasing environmental tolerance, photo-
sythetic capacity and useful” ingredients.

It is important to ensure 'good and uniform seedlings for the pur-
pose of -increasing the productivity of vegetatively propagated plants.
- Since many vegetatively propagated plants are infected by virus, anther

culture has been successfully employed to propagate, for example, virus-
_free.strawbefries.

As descrlbed above,_ technigues of c¢ell ‘and anther culture are
expected to produce efficiently, and within limited time and space, new
varieties which ‘have such" deslrable characters as have been considered
diffiéult to obtain-bY'Conventional breeding methods and techniques.

‘Some progresses have alsc been made in the area of animal industry.

" National Institute of Animal Industry and some local experiment stations
have been conducting researches on so-called fertilized egg implanta-
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