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PREFACE

l - The Expert Group Meeting on the Design and Manufacture of Wet-land
(rice) Mechanization, Harvesting and Threshing Machinery in Developing
Countries of Asia and the Far East Region was organized by the United
Nations Industrial Development Organization (UNIDO)and the Internation-
al Rice Research Institute (IRR1) in a joint activity at IRRI, Los Banos,
Laguna, The Philippines, from March 12 to 17, 1973.

2 - As preparatory pre-project activities, during 1971, UNIDO commission-
ed five special studies on design and development, repair and naintenance,
storage and transport, manufacturers' organizations and professional ag~-
ricultural engineering societies, with reference to developing countries
in Asia and the Far East. During July-September 1972, a UNIDO team vis-
ited nine countries in Asia and the Far East (Burma, India, Indonesia,
Iran, Nepal, Pakistan, Philippines, Republic of Korea and Thailand) and

prepared a comprehensive country study report and regional report,

3 - UNIDO'S contribution to this meeting was in terms of pre~project ac-
tivities, international travel and supplementary allowances to the par-
ticipants from the developing countries, provision of consultants and
Preparation of selected technical projects. IRRI provided complete host
facilities including conference services, lodging and boarding for the
participants at the expenses of IRRI, preparation of technical papers,
organizing exhibitions of IRRI developed agricultural machxnes and im-
plements and visits to selected manufacturers in the Hanxla area.

-,
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4 - IRRI ha;‘igveioped 4 number of agricultural implements and machin-
ery suited to rice cultivation. IRRI is also engaged in the promotion of
selected equipment thus developed in a number of developing countries,
UNIDO is engaged in assisting the developing countries in the process of

industrialization. Local manufacture of suitable agricultural machinery




and implements in developing countries is one of the areas of activities
of UNIDO.

5 - The Expert Group Meeting was attended by a total of 78 participants,
of which 59 participants were from 14 developing countries (Bangla Desh,

India, Indonesia, Iran, Khmer Republic, Laos, Nepal, Pakistan, I'hilippines,

Republic of Korea, Republic of Viet-Nam, Singapore, Sri lanka and Thailand).
T parti~ipants from industrialized countries (Australia, Italy, Japan,
Netherlands, USA) and 11 participants from International Organizations
(UNDP, UNIDO, FAO, ECAFE and IRRI).

6 - The general objective of the Expert Group Meeting was to explore
vays and meens of promotion of local msnufacture of appropriate machin-
ery for rice production in the developing countries of Asis and the Far
Sast Region (further in the report referred to as "the Region"). The
agenda and the background papers were action oriented with the following
specific objectives :
a - Establishment of general guide lines on mechanization policies and
manufacturing;
- Extension of local manufacturing of agricultural machinery in the
Region;
= Research, design, development and sdaptation of agricultural machin-
ory;
= Marketing research, marketing and other supporting facilities;
= Transfer of technology and manufacturing techniques;
= Institutional matters and development of regional cooperation snd
international assistance;
b - Identification of specific machinery developed by IRRI, which mey
have a market potential in the home country;
¢ = ldentificetion of manufacturing units in the home country which may
take up local manufacturing of such selected specific machinery and

equipment ;




d = Personal contacts with representatives of international and nation-

al manufacturing firms and investigation of the possibilities of
investment promotion of selected agricuitural machinery and imple-
ments in the home country;

e - Formulation of preliminary proposals on possible UNIDO-IRRI home
country co-operative programs regarding prototypes and designs and
technical information procurement, local pilot manufacturing activ-
ities and promotion of local manufacture with reference to IRRI de-
veloped products, possible commercial investment promotion projects
and expected role of UNIDO and IRRI through co-operative technical

assistance towards the realization of these objectives.

7 - The Expert Group Meeting reviewed a number of technical background
Papers presented at the meeting and discussed specific technical papers
presented at the meeting by selected participants. In addition, the
group studied, both in the field as well as in the agricultural engi-
neering workshop and laboratory of IRRI, the agricultural machinery de-
veloped and designed by the Agricultural Engineering Dept. of IRRI and
examined the ways to achieve a more widespread manufacturing and util-
ization of this equipment in the Region.

Also three local manufacturers of agricultural machinery in the
Manila area (Kalayaan,Oberly and Marsteel), plus two local manufactur-
ers of allied products (Francisco Motors and Sarao Motors) were visited
and the applied manufacturing technologies were studied and discussed.

8 -~ In this connection it is interesting to note that IRRI is engaged
currently in the promotion of local manufacture of IRRI developed prod-
ucts in some selected developing countries (Philippines, Thailand, etc.)
through a subcontracting system on a pilot scale.

It was the opinion of the participants that expanded efforts should
be undertaken by UNIDO through implementing activities toward a broader
promotion of local manufacture in the developing countries, taking into

account the magnitude of the requirments. The participants also recom-
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mended that a number of selected manufacturers and a limited number of
research and testing stations could be involved in such an expanded ac-
tivity. It is evident that such a program will not be a duplication of
IRRI activities, but an expansion of the opportunities for promotion for
local manufacture toward supplementary activities.

9 - Having the above objectives in view, the participants from the de-

veloping countries, in consultation with IRRI Agricultural Engineering

Staff and UNIDO technical personnel, identified a number of IRRI devel-
oped products vhich may have a potential for local manufacture in their
countries and recommended a comprehensive proposal for consideration by
UNIDO and IRRI and for follow up through official channels of the Gov-

ernments towards accelerated development of local manufacture. In this

connection the participants recommended provision of prototypes, design
dravings, fellowships and expertise technical assistance.’

10 - The participants from the developing countries also identified
priorities for UNIDO technical assistance in the field of agricultural
machinery and implements, that may be followed up by UNIDO through of-
ficial channels of the Governments concerned.

11 = At the closing session, all participants and visitors unanimous-
ly expressed their great appreciation to IRRI and UNIDO for a most
fruitful organization of the Meeting.




RECOMMENDAT I0NS

Based on the documents presented and on the discussion develop-
ed during the meeting, the participants unanimously approved the fol-
lowing recommendations :

1 - TO THE GOVERNMENTS CONCERNED :

1.1 - as_far as agricultural mechanization is concerned, it is recom~

mendad that :

1.1.1. ~ Mechanization should be considered as a basic means of in-
creasing and improving the production of Wet-land rice and related
crops, of facing seasonal labour peaks and timeliness in agricultural
practices;

1.1.2. - types and sizes of machines most suitable to the development
of Wet-land rice and allied crops production, both from a technical as
vell as economic point of view should be defined, taking into consid-
eration preaent and future socio-economic conditions of each country;
1.1.3. - financial policies support price strategies, low interest
credit facilities to facilitate purchasing capacities of farmers of
suitable machines consistant with real needs and able to minimize crops
production costs should be established;

1.1.4, - a broad dissemination of technical training for farmers,tech-
nical information and demonstration of working machines in the fields
should be promoted;

1.1.5. = the establishment of efficient repair and maintenance organ-
izationa on & co-operative basis among farmers should be encouraged .

1.2 -~ a8 far as industrial sector is concerned, it is recommended that :

1.2.1. = pilot plants for local comnstruction of nev machines suitable
to Wet-land rice and allied crops production, within the framevork of
the maximum utilization of local available components and local manu-
facturing capabilities, should be realized;




1.2.2. = small scale industries Lot Uhe manu's a0y oy

machines in rural areas should be  reated,

1,2.3. - special financial end sdminis’ral tve taciiit ivu amd v fe-
tions in favour of locsl menufacturers of agr witub. machs ery sho.
be established;

l.2.4, = specialization in menufecturing ! fa toFies sla. By mmeans
of sub-contracting techniques - should Be v ouraged.

1.2.5. - pioduction stenderdisat ion and gual ity sufr . ahooi. o ok
proved;

1.2.6. - joint ventures end othet waps of coopetdlioe with boreige
industries, should be encoursged eapociatly for profluct oom rogeiTing
sophisticated technolegios;

1.2.7. = a rational distribution end wuppiving of epaid pavis
be assured.

131, = resestch, dosign, pratetype ronsteuvtion em testing facili
ties should be improved ond iaplesentey;

1.3.2, - an enmpert combittor a8 » natiomel level, invoiviug senwias
turers, to coordinate resesrch activities, the ubeiir and desige of
agricultural machines amd to svoid duplicat ion should be watab i s,
1.3.3. - & strong practicel course of the sandwiched ‘wps, ove lving
industries, in university eaginsering dugresr -cupsss shumiid e prefe
ted;

1.3.4, = specislization courses for techni ions ond Beches: Lans ia
the agriculturel sachinery mansfacturing sector shauis be eue-uragni
and developed.

2.1 - activity in the design ond resléastivy of new meckines ot
suitable to local ceonditions of ¢ifferent ountriss iv thr Bugiae
should be iwcttit“;*
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2.2. - design of a low cost 7-10 HP diesel power tiller preferably
with riding attachments for Wet~-land culture and a four wheel tractor
up to 18 HP should be undertaken;

2.3. - assistance to manufacturers in the local production of IRRI
designed machines and in their adaptation to local capabilities and
available components of each country in the Region should be exten-
ded;

2.4, - broad dissemination of information and design of realized
prototypes and future programs should be incressed;

2.5. - courses for technical training to technicians of industries
involved in the local construction of IRRI designed machines should
be promoted.

3.1, =~ a broad and coordinated assistance programme to Governments in the
selection of types and sized of apgricultural machines most suitable for loea!
conditions should be developed, in cooperation with other appropriate
international ormmnisatinons;

3.2, - broader technical and financial assistance in the reinforce-
ment of research and manufacturing existing facilities and in the
creation of new ones should be established;

3.3, - assistance in the reinforcement and crestiom of efficient re-
pair and maintenance organization should be assured;

3.4, - an integrated activity to promote local mamufacturing of IRRI
designed machines should be undertaken;

3.5. - assistance in the constitution of a regional committee to coor-
dinate research, design, testing and manufacture of agricultural ma-
chine and to avoid duplications should be promoted ;

3.6. - periodical technical information exchanges among the countries




g

i R

=

3
iz
[

.of the Region by means of meetings of experts should be sponsored;

3.7. - assistance in connection with ECAFE and other international
organizations in the establishment of an Asian Agricultural Machin-

ery Institute to maximize the utilization of available resources and
facilities and avoid duplication should be assured;

3.8. - any kind of assistance to the Khmer Republic, the Republic of
Viet-Nam and Laos and other countries of the Indo-China subcontinent,
helping them in rehabilitation programs and in developing of
agricultural mechanization and local manufacture of agricultural
machines should be assured,
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SUMMARY OF THE DISCUSSION AND CONCLUSIONS

1 - THE MAIN SUBJECTS EXAMINED DURING THE GROUP MEETING OF EXPERTS
WERE :

= present situation and future trend of Wet-land rice and allied crops

mechanization and harvesting and threshing machinery in the developing
countries of the Region;

= research, design, development, adaptation and marketing of agricultur-
al machinery;

- manufacturing techniques, problems and technology transfer;

= promotion of institutional facilities, regional cooperation and inter-
national assistance.

A short summary is given in the next paragraphs of each of the a-

bove mentioned subjects.

2 - PRESENT SITUATION AND FUTURE TRENDS OF AGRICULTURAL MECHANIZATION

AND MANUFACTURING IN THE REGION

2.1, - Documents presented

2.1.1. = Az a part of the preparation for the Meeting, a fact-finding
mission of UNIDO examined the present situation and the development of
agricultural mechanization and manufacturing opportunities of agricul-~-
tural machinery as well as investment promotion possibilities in nine
selected countries of the Region (Burma, India, Indonesia, Iran, Nepal,
- Pakistan, Philippines, Republic of Korea and Thailand) taking into consideretion
the present socio-economic and agricultural conditions and the position
of their trends of development. At the meeting the regional and country
reports of this mission were presented and discussed.

2.1.2. - Further, UNIDO presented an informative document on the func-
tions of this organization and the procedure to obtain assistance. The

activities in the field of agricultural mechanization and of agricultur-

al machinery manufacturing were especially mentioned.




2.1.3. - ECAFE presented the conclusions of preceeding teams ot ex-
Per.s that recently visited various countries in the Region.

<.1.4. - FAO presented a background paper on the future development
of agricultural mechanizatjion in the developing countries and the

FAO policies in this sector.

2.2. - Conclusions of the seasion

Based on these documents and on the discussion during the ses-
sion of the meeting, the following conclusions were reached :
2.2.1. - To supply sufficient ané high quality food to rapidly grow-
ing population of the Region, there is an urgent need of increasing
the production cf wet-land rice and related crops. To achieve this,
a shifting of the Prevailing types of agriculture to more intensive
farming systems is necessary. Such systems include the use of new
varieties and a higher level of Ranagement and require a higher pow-
er input. Although it is estimated that the total labour force in
paddy areas will not substantially decrease in the next two decades,
such a higher soil productivity can only be achieved by a develop-
ment and a broad dissemination of mechani zation through the improve-
ment and the implementation of mechanical power operated equipment.
Animal implements suitable to specific local conditions have to be
considered useful and to be improved too.
2.2.2. - The role of such mechanization applied in the Region should
be aimed at covering seasonal labour Peaks, at increasing soil pro-
ductivity by timeliness and quality of the cultural practices improve-
Ment as well as reducing losses and cost of paddy production. Intro-
duction of multiple cropping following the development of irrigation
systems should accompany an increase of the level of employment.
There is the sequence of increased s0il production which will in-
crease mechanization and generate development of industry and demand
of labour force in this sector.
2.2.3. - As the farming and socic-economic conditions show vide vari-
ations in the countries and rural districts concerned, it is evident
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that for each country and district there is a need to define specific
mechanization policies.

2.2.4. - In defining mechanization policies the following topics should
be recognized :

(a) The contribution to the level and quality of food production;

(b) The financial policies involved to facilitate the purchasing
capacity of farmers. Such policies have to be established par-
ticularly taking into consideration the possibilities of sup-
port prices policies,as well as of credit facilities through
low interest rate loans and gift contributions to farmers;

(¢) The cost/benefit ratio to the individual farmers;

(d) The impact on the level and quality of employment both on the
farm, as well as in the manufacturing, distribution and other
levels of industry;

(e) The creation and extension of employment in manufacturing
and other related sectors and other benefits of introduction
of industrial technology in the rural areas.

2.2.5. - From the available information presented, it was evident to
the group that substantial increase of available power per hectare
will be indispensable to obtain a more intensive agriculture. (To in-
dicate : an increase of the present amount of power per hectare of
cultivated land available (0.2 HP/Ha) up to & minimum of 0.5 HP/Hain
the next decade seems desirable. It means, for the 60 million hecta-
ves of paddy land in the nine countries visited by the UNIDO team,
that an additional minimum power of 18-20 million HP of motorised
equipment has to be added).

2.2.6. - Discussion during the Meeting emphasized that the size #nd
type of tractors and other agricultural equipment characteristics
depend on the profitable farming systems selected and local econo-
mical conditions and have to be chosen in the effort to minimize
production costs of paddy and allied crops.

2.2.7. - However, it was evident that because of the small average

size of paddy farms in the Region and the often unfavourable condi-
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tions for large scale mechanizatiou there is a need to develop and to
manufacture low-cost, durable, simple and low power equipment adapt-
ed to these conditions.
2.2.8. - Therefore, integrated efforts should be made by all those
concerned to assist in the development, the design and the local man-
ufacture of suitable machinery and equipment for agricultural mechani-
zation of the Region, in particular for Wet-land mechanization and
harvesting, threshing and drying equipment.
2.2.9. - In order to meet the increasing demand for agricultural e-
quipment the meeting recognized that regional coordinated policies and
goals for manufacturing agricultural machinery have to be developed
in each country.
2.2.10. - Such policies and goals should be defined in close cooper-
ation between research,design and testing institutes, farm planning
and financing institutions, manufacturers and distributors with the
assistance and cooperation of UNIDO, FAO and other UN organizations.
Ample attention should be given to find vays to avoid undesira-
ble duplication of design and development activities throughout the
Region,
2.2.11. - From the information collected is vas evident to the group
that the facilities for local manufacturing in a rather large number
of small to medium size plants applying intermediate -- not highly
sophisticated -~ manufacturing technologies, particularly located in
rural areas, is a most important step in providing the small farmers
with the equipment required for intensive Wet-land culture.
2.2.12. - Therefore, more attention should be paid to the dissemi-~
nation of information on promising types of implements and simple
low-power equipment for local manufacturing.
2.2.13. - In planning the development of local manufacturing it is
desirable to take into account :
= that at present the potential capacity of various enterprises is
not used to its full extent;
= that the application of production engineering and product planning
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principles and techniques require strengthening;

- that training and extension on adeguate use, maintenance and repair
of the products require more attention. In many cases the need of a
supply of spare parts is not sufficiently recognized; .

- that standardization of machine parts and types to reduce production
costs and swarfs, within the framework of the maximum utilization of
the local available components is one of the more important steps in
the development of rational msnufacturing;

- that the problems of economy of scale of production uaits, speciali-
zation and coordination in manufacturing, application of ‘he princi-
ples and techniques of modern business and workshop managemcnt (qual-
ity control, plant layout, cost analysis, unit metric system, etc.)
have to be taken into serious consideration;

- that opportunities offered by the construction (f tractors and agri-
cultural machinery locally have to be evsluated in the context of
the ratio of national level cost—-benefits taking into account the
displacement of labour at the farm level, the general development
of the industrial sector and the increase of national income.

2.2.14. - Joint ventures and other ways of cooperation with foreign

industries are in many cases valuable alternatives and have to be con-

sidered especially if sophisticated technologies are required. Anywvay,
the real content of possible local contribution has to be carefully
evaluated.

It is a matter of fact that the problems of agricultural mscha-
nization of the small rice farms in the Region do not allow for cop~
ying the mechanization of agriculture in the highly industrialised

< countries as has been developed during the last two decades. However,
if it is economical to apply more sophisticated equipment techniques
in the manufacturing of engine parts, for exssple, the deve'opment of
adequate systems of cooperation that fit both the objectives of the
local and foreign partners concerned is recowmended.

2.2.15. - For the above mentioned reasons the meeting recognised at

it would be desirable for the national Governments in the respective

,W
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countries, with the assistance of UNIDO and allied international organ-
izatiows, to promote agricultural mechanization and the manufacturing

of agricultural machinery locally through various activities and partic-
ularly :

(a) supporting the establishment of pilot plants;

(b) promoting of training and extension facilities both on the man-

ufacturing and the farm level;
(c) enlarging crediting and other facilities for these purposes.
2.2,16. -~ In order to develop the desired manufacturing policies and
practices described before, the group agreed to invite UNIDO to take
action and to promote, in cooperation with other international organi-
zations like FAO and ECAFE, specific projects in the Region directed :
= to identify gaps in the production line according to the findings
and results of feasibility studies on the required developn;ent of
mechanization of intensive Wet-land cultivation;

= to technically and financially assist on research, training and ex-
tension in the fields of warketing research product planning, produc~
tion engineering, industrial engineering, quality controd, cost and
financing, sub-contracting and service management ;

= to coordinate development, design, testing and evaluation of ade-
quate agricultural machinery and to assist in the creation of pilot
plants;

- to improve the dissemination of information, experiences and vital
data on the previous fields by any appropriate public and private

~
oeans.

3 - RESEARC H, DESIGN, DEVELOPMENT, ADAPTATION AND MARKET ING OF AGRI-

CU_L_EML MACHINERY
3.1_. - Documents presented

'!ive reports were presented, concerning :
k 1 U% Y general and particular problems in the research, design and
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development of agricultural machinery, with special regard to the
connection between activities in the research units and universities
and manufacturers;

3.1.2. - the development of an appropriate mechanization technology,
discussing the strategies that densely populated countries in the
Region must follow to avoid adverse social and emp loyment effects
and expressing in favour of the drselopment of indigenous farm e-
quipment manufacturing capabilities;

3.1.3. - the national policies for research and development, with
particular reference to the conditions of India, whose development
needs to pay specific attention to coordination of research, assess-
ment of most suitable machines and evaluation of their pertormances;
3.1.4. - the manufacturing potential in the developing countries,
potential which will be fully utilized in the future development of
the Region, through appropriate production technology and machine
design;

3.1.5. = the problem of marketing of locally manufactured farm e-
_quipment with the definition of the basic functions of marketing,
and the discussion of the introduction of new products, alternative
channels of distribution and promotion strategies.

3.2 - Conclusions of the session
Based on these documents and on the discussions during the

sessions of the meeting, the following conclusions were reached :
3.2.1. = Various developing countries have many research and devel-
opment institutes carrying out design and development of rice mech-
anization machinery and even in the same country different insti~
tutes may be duplicating the same work. The meeting recognizes the
need for better coordination through the establishment of a commit-
tee to help rationalize the designs and types of agricultural ma-
chinery most suitable for the Region considering social, farming

and economic conditions. This committee would coordinate results of

functional and economic feasibility studies, prototype testing,im=

i

provement and production and avoid duplication.
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The committee also has to operate in strict connection with IRRI,

80 as to study the suitability of manufacturing IRRI prototypes in all
the developing countries from the point of view of manufacturing capa-
bility, availability of raw materials, etc..

3.2.2. - Also study has to be made for the suitability of using IRRI
developed rice mechanization machinery for developing countries. For
these purposes, prototypes would have to be tried out in various de-
veloping countries for evaluation of performance for the conditions
prevailing. '

Designs will also have to be examined and modified if necessary
from the point of view of easy maintenance and durability and manu-
facturing facilities available in respective countries.

In this sector, design engineering services should be involved
right from the design stage, prototype manufacturing, testing, evalu-
ation till the product is manufactured commercially and reaches the
market .

3.2.3. - It is generally found that research institutes do not have
or cannot always afford to have the various facilities, expertise

and knowhow required to come up with really reliable and durable prod-
ucts, though concept of design may be patentable and novel. The de-
sign should be for asimple manufacturing processes.

3.2.4. - For these purposes the meeting recognized also that design
snd development institutes should have the knowhow of tool engineer-
ing metallurgy and quality control to enable them to do real design
and development work from a commercial manufacturing point of view,

48 well as considering the need of the farmer. Thie will avoid consid-
erable waste of time and money when commercidlly manufactured.

3.2.5. - Testing of product to establish durability level should be
carried out before it is commercially manufactured to judge over de-
sign or under-design of various components of the product and to en-
sure product reliability and to avoid all wastage of amount invested
on toolings, etc..
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3.2,6. - Rice mechanization machinery constitutes a wide spectrum of
products which ranges from hand tools to power machinery and various
production technology.

The production consists, in small, medium and large scale sec-
tors. There is a need to assist small and medium scale manufacturers
in design and develbpacnt activities, Small and medium scale facto-
ries have to be encouraged and to be considered in national policies
because of their labour-intensive and their versatility in production
lines.

In this sector, too, manufacturing engineers should be involved
in the design project at the deasign stage. Correspondingly, the de-
sign engineer's responsibility does not end when his new product en-
ters the manufacturing stage and should continue until the product
is manufactured an a commercial basis.

3.2.7. = The existing agricultural machinery éeai;a and development

facilities are in :

- Agricultural engineering and educational institutes;

- Agricultural engineering and farms mechsnization research insti-
tutes;

- Private industries.

All the three above areas have places for contribution and there
is a need to identify existing drawbacks and to reinforce the exist-
ing facilities with a view to provide an integrated service to the
industry and to the consumer.

3,2.8. - From the informations collected, it was evident to the
group that there is a need for rationalization and standardization
of products from the import as well as from the local manufacturing
points of view to be put in the research and development activities.
Policies should include establishment of national repair and mainte~-
nance program, central workshop, spare parts inventory control.
3.2.9. = As far as marketing problems are concerned, consumer or

market surveys should be undertaken before launching production of

i S s s S e e
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new products. Most of the product tailures a0 b 400 by en
marketing. Broad dissemination has t. by recommendes . ., o,
onstration of the machines in action 10 the fivias The ae gy
should have exclusive Tights to maehe uwp for iuit,a; Lomaws 1,
extremely important that the Operators amd pur. Lamers are rrg. o,
erly in handling snd ms ntemance of the mochine
3.2.10. - The degree of rice MOCRANIEM L0 ond weioition o : e
machinery would depend Upom the foilowing meier taitors
© mAnpower availsbility smd labowr rates;
= physical characteristice of lond and ovaiiabi ity one comml 4 Lotin
- social and ecomomic comditions of the coumtry,
- man-skill availability, etc..

In tius context, the empert SFOVP recagnined thr wesasity o
placing emphasis on seking aware the intor-relat ionahiy butumes de
sign, msnufacture sad consumer wtilicy.

3.2.11. = As far as UNIDO sssiotence is comcornnd, riw et g feap

nizsed the necessity :

4 = that UNIDO promote aa integreted setivity in tiw deve laping . oue

tries either through reinfercement Ci omioting facilitive o+ on
tablishing nev facilities, end UNSDS ouid piere smpies ;s o
ing awars the inter-relationshiy betwess LT T SV ——
consumer requirementy;
b = that UNIDO initiste o PEOQIED Lo 20010t tie guvernmwnts of gawei
oping countries in the selection of the right '.c N 59
tion machinery to ascertaia ¢ng lovel and dogree 1o suit lasst

coﬂitimﬂnﬂchpﬁ“&q*tﬂﬁaﬁﬁﬁmw

ery slready designed ond dovelaped by oumn of the ePUnt ¥ e8|

¢ = that UNIDO promote ested!lishment of & coERittay to help vetiomet-
ise the designe and types of agriceisurel amchinsry smet suwitebie

for the Regionm, considering secial, tovming, and sronmui: congi

tions. This committes vould coovdinsts resuits of funet ional sni
economic feasibility studies, PEOLULPPS Lot ing, iWProvemant s

production, and svoid duplication;




d - that UNIDO, at a national level, promote technical consultation
meetings between industry and design and development institutions
and assist in the formulation of practical industry oriented de-
velopment work program and also make sure the consumer is repre-
sented;

e - that UNIDO assist the developing countries and their manufactur-
ing sectors to establish rational and complete repair, mainte-

nance and after-sales service programs.

4 - S AND TECHNOLOGY TRANSFER

4.1. = Documents grucnged

Six documents were presented concerning the following subjects :
4.1.1. - capital vs labour intensive manufacturing strategies, dis-~
cussing the advantages in the present social and economic situation *
in the Region of small scale labour intensive industries;

4.1.2. - techniques of subcontracting, explaining the advantages com~
ing from a broad dissemination of this technique in the promotion of
the manufacture of agricultural implements and machinery and the dan-
gers coming from an insufficient production quality control;

4.1.3. - institutional credits, with particular reference to the prob-
lems of small business loans, guidelines for borrowing and lender re-
quirc-nts:

4.1.4. - promotion, techniques and problems of igricultuul machinery
manufacturing in different countries, discussing different problems
met by different manufacturers in their own countries (India, Pakistan
and Sri Lanka). The same problems were also discussed in a panel in-
volving three manufacturers in the Philippines.

4.2 - Conclusioens of the session

Based on these documents and on the discussions during the ses-
sion of the meeting, the following conclusions were reached :
4.2.1. - Regarding the choice of manufacturing techniques, the con-
sensus of opinion was that it should be carefully done by taking into

*
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consideration the capital available, labour, expertise » Volume of manu-
facturing, etc.

4.2.2. - Sub-contracting has to be considered a4 very useful technique
in increasing manufacturing capacity, offering advautages ot special-
ization and less cost.However the quality of product and time of de-
livery have to be ensured by the sub-contractors. At present, sub-
contracting in tbe Region has to be considered negligible. It needs

to be introduced quickly in this area, if necessary with the assist-
ance of local Trade Associations and other allied Organizations.
4:2.3. - Sub-contracting needs good quality control, proper organiza-
tion, standardization, engineering expertise and other infrastructure
vhich should be created by technical services organizations in the Re-
gion,

4.2.4. - From the information collected, it was evident to the Group
that institutional finance needs to be made available to the entrepre-
neurs f&r the establishment of factories and workshops for manufacture
of agricultural machinery and implements. The establishment of special
facilities and protections also have to be recommended.

The Governments of developing countries should allocate special
quota for foreign exchange to be allotted to agricultural machinery
msnufacturers in case they have to import capital goods or raw mate-
rials and ssmples of products or prototypes.

4.2.5. - The expert group also recognized that the governments in the
Region should give special concessions for introduction of newly design-
ed machines, and should simplify the licensing procedures for industries.
4.2,6. - Careful market survey should precede actual gelection and im~-
plementation of any manufacturing project. In this sector a general lack
of statistics has been noted. Encouragement should be given to invent
new ideas and to introduce new innovations; governments should provide
for improving statistic services considered of a basic imporiance to
establish the suitability of new products.

4.2.7. ~ In the Region intermediate technology may be applied wherever
possible. This is necessary because special and sophisticrted types of
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tools are required for applying mass menufacturing techniques adopted
in industrially developed countries.

4.2.8. - The establishment of small scale industries in rural areas
should be encouraged. Among the various advantages that such a type of
industry presents, the versatility in the production seems one of the
most important. However brosd specialisatiom of products has to be un-
dertaken on an international basis cooperatiag both in production and
sales.

4.2.9. - Many difficulties were pointed out by the sanufacturers re-
garding overcoming problems im the trensition period between & simple
and a more complex management stage. This was considered a very crit-
ical stage, particularly for smsll firms. In comsequence the meeting
recognised the utility of taking on management and technical persons
on Advisory Councils of Research Statioms to solve this problem.
4.2.10. - As far as University Engineering degree courses are con~
cerned the meeting recognized the utility of a stromger practical

bias and suggest that courses of & sandwiched type should be promoted
to train engineers in the developing countries. Industries should be
more involved in this field.

4.2.11. - As far as IRRI activity is concerned, the mesting recognized
tise need of the Engineering Department of IRRI to increase its activi-~
ty and proposed that IRRI undertake designing of a low cost 7-10 WP
diesel power tiller preferably with sitting riding attachements for
Wet-land culture and a four-wheel tractor up to 18 HP.

4.2.12. - In this comnnection it was recommended that UNIDO mske avail-
able to IRRI informstion that has been collected and investigate pos-
sibilities of cooperative activities in the promotion of ultimate local
sanufacturers.

5.1. - Documents pressuted

A panel discussion was made on the establishment of an Asian Agri-
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cultural Machinery Institute, on the basis of a UNIDO paper analyzing

the scope and the possible activities of such an Institute.

5.2. - Conclusion of the session

Based on this document and on the discussion during the session
of the meeting, the following conclusions were reached :
5.2.1. - The Group of Experts, representing both the public and the
private sector, noticed with 8reat interest the concept of the estab-
lishment of a Regional Agrizultural Machinery Institute for Asia,
and the preparatory activities carried out by UNIDO, ECAFE and IRR]
and allied international organizations.
5.2.2. - From the presented information and discussions of the Meeting
of the Experts it was strongly recognized by the Group that there is
4 need for coordinated activities at the regional level with a view to
support the national activities and to Promote international coopera-
ticn in the Region.
5.2.3. - Therefore the Group fully supported the establishment of this
Institute as a most adequate instrument for conducting activities, to
maximize the utilization of available resources and facilities and to
avoid duplications.
35.2.4. - The Group strongly recommended the international organizations
concerned as well as the national §overnments concerned to take all fu-
ture steps for the proper implementation of this proposal as soon as
possible, taking into account the available funds and by application of
a pr;i;ctic approach on this matter.
5.2.5. - The Group considered it highly desirable for a formulation com-
mittee to be set UPp to prepare the terms of reference, the work program
and other institutional matters of the Institute. It also recommended
that the public and the private sectors of the agricultural machinery
industry should be involved in that committee.

6 - REGIONAL COOPERATION AND INTERNATIONAL ASSISTANCE

6.1. - Conclusion of the session
M‘M

An open discussion on the subjects was made and the following con-
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clusion were drawn :

6.1.1. - The Expert Group Meeting recognized the contribution of UNIDO
and other international Organizations in contributing to the develop-
ment of agricultural machinery industry at national and regional level.
The Expert Group also recognized the limitation of finances at the dis-
posal of United Nations including UNIDO. However the Expert Group recom-
mended that technical personnel of the developing countries should assist
the Governments concerned to include programs in sgricultural machinery
for United Mations and UNIDO assistance in cooperation with allied in-
rernational organiszations.

6.1.2. - The Expert Group also recommended that UNIDO together with
ECAFE snd IBRI assist the Governments of developing countries in work-
ing out programs for technical assistance.

6.1.3. - The Expert Group commended the work undertaken by IRRI in de-
velopment of manufacturing prototypes of agricultural machinery and
implements for rice mechanization and identified this activity worthy
of promotion for manufacture in other developing countries of the Re-
gion. In this connection it was recommended that UNIDO initiate an in-
tegrated activity for promotion of menufacture through provision of
IRRI prototypes, providing fellowships and assistance in manufactur-
ing at a local industry level through appropriate UNIDO financial re-
sources.

6.1.4. - The Expert Group identified that information dissemination
among developing countries and recommended that UNIDO explore the pos-
sibilities of commercial publicatiors through private publishers and
sales channels.

6.1.5. - There is a need for dissemination of information on a wider
basis not omnly among Government officials but also among the manufac~
turers, distributors and end-users of agricultural machines. Serious
consideration must be given to have periodic publications circulated

in the Region both through the existing commercial publication chan-

nels as well as through international organizations which would peri-
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odically give reports and news on all kinds of development that are

taking place in the Region. Also market surveys, if any conducted,

and imports from developed countries could be included in this pub-
lication,

6.1.6. - The Expert Croup recognized that any regional activity

should incorporate all the national organization and activities. In

,this connection there is a need to reinforce national organizations,

manufacturing activities, research and development institutious, pro-
fessional agricultural engineering societies. Therefore the Expert

Group recommended that UNIDO undertake an integrated activities
strengthening national professional organisations and make

national organization a nucleus of regional
tion system. In this

for
each such
and technical communica-

connaction the Expert Group recommended that

participants from the developing countries take an active initiative

in establishment of such professional organization or reinforcement

of existing ones through involvement of manufacturing, GCovernment
and UNIDO.
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AGENDA
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Monday, March 12, 1973

Insugur al Session

8.00-8.30 - Registration
8.30-8.45 -~ Welcome Address : D.S.Athwal, Associate
. Ei!“ﬁtnﬁ', IRR1

A.A.Svamy-Rao, UNIDO

8.45-9.20 - Election of Chairman, Vice

Chairman and Rapporteur
9.20~9.30 - Adoption of Agenda
t Session -

9.30~10.00 - The Role of Mechanization
in Agriculture W.J.van Gilst, FAOD

10.00-10.15 - Coffee Bresk

10. kS‘lO 45 - Rice Mechanization and Mach-
; inery Manufacture in the ECAFE

Countries V.M. Subramanian, ECAFE
10.45-11.15 - IRRI's Progrsm Objectives A.U.Khan, IRRI
11.15-11.45 = Role of UNIDO A.A.Svamy-Rao, UNIDO

1.00-3.15 = IRRI Machinery Demonstration

3.15-3.30 = Coffee Break in Ag.Engineer-
ing Dept.

3.30-4.13 - Country Studies amd Pegionsl
Report G.Pellizei, UNIDO

Consultant
4.15-5.00 - Discussions

i
i




- 27 -

APPENDIX A

Tuesday, March 13, 1973,-8.30-12.00

2“ Session - leiurggg Duim, Dcvelgmnt and Adaptaticn of Agricultu-
T ner

8.10-9.15 - Design, Development :
General

9.15-10.00 - Development of an Appropria-
te Mechanization Technology

10.00~10.15 - Coffee Break

10.15-11.00 ~ National Policies for Re-
search and Development

11,0012.00 - Discussions

C.V.Paul, India

A.U.Khan, IRRI

D.N.Kherdekar, India

1:30~2.00 - Merketing of Locally Manufac-
tured Form Equipasnt in a De-
veloping Coumtry

2.00-2.30 - Nenufacturing Potential in
the Less Developed Countries

2.30~3.00 - Discussions

3:“’341’ = Coffee keak

1113"’*“ - lﬁiﬂ and ai““‘m of ¢ * §4
Machines (Ag.Enginesring Dept.)

B:A.Uichanco,Phi lippines

¥.Richols, IRRI

IRRI Staff

$.30-9.00 - Cepitsl vs Labor Intensive Ma-
aufacturing Strategies

9.00~9.30 ~ Techniques of Sub-comtracting

9.30-10.00 - Ingtitutional Credit in Manu-
facturing

10.00~10.15 - Coffee Break
10.15-12.00 - Open Porum on Investment Pro-

motion Activities in Local A~ .

sriculeural Machinery NMenufec-
tute

B.Duftf, IRRL
C.Pollosco, Philippines

B.Catane, Philippines

A.A. Svamy-Rao, UNIDO
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1.30-2.00 - Problems and Promotion of

Agricul tural Machinery Ma- .
nufacture in India V.R. Reddy, India

2.00-2.30 = Problems of a Manufacturer D.M. Khan, Pakistan

2.30-3.00 - Manufacturing Techniques,
Problems and Promotion of
Local Agricultural Machi-

nery Manufacture

3.00~3.15 - Coffee Break

3.15-4.00 - Panel Presentation on Pro-
blems and Techniques of Ma~
nufscturing in the Philippi-
T.Kaubang, Philippines

nes
C.Viaplana, Philippines
R.Lahoz, Philippines

T.N.Jinasena, Sri Lanka

4.00-5.00 - Discussions

5“ Session - Promotion of Institution

d International Assisténce ’

$.30~9.15 - Penel Discussion on Asian Agri-
cultural Machinery Imstitute

V.M.Subramanian, ECAFE
A.A.Svamy-Rao, UNIDO
A.U.Khan, IRRI

9.15-10.15 = Discussions
10.15-10.30 = Coffee Break
10.30~12,00 - Discussions

15.00-17.30 = Conclusions and Recommendations

Priday, March 16, 1973

$.00~12.00 - Field trip to agricultural me-
chinery and allied implement
manufacturers in the Manila a=

rea
12.00~1.30 - Lunch at Plazas, Makat)
1.30-5.00 - Resumption of field trip
5.00 - Return to Los Banos

Gl

s 5 bl g e S




APPENDIX B

- D0 -

LIST OF OFFICE BEARERS

In the inaugural session were unanimously elected :

Meeting Chairman : Mr.Dante B.De Padua - The Philippines
Meeting Vice Chairman : Mr.Ishtiaq Ahmad Kari - Pakistan
Meeting Rapporteur : Mr.Giuseppe Pellizzi - Italy (NTpo congnlfnt)

For the different sessions were unanimously elected :
1°% Session :

Chairman Mr.Chul Choo Lee = Republic of Korea

Secretary @ Mr.Advian Moens - Netherlands (uNInO consultant)
2 session

Chairman : Mr.Afandi Dachlan - Indonesia

Secretary ! Mr.Hesrachand Mutta - India (UNIDO aonsultant)
Chairman : Mr.Cholam Nossain Fouladion - Irsn

Secretary @ Mr.V.R. Reddy - India

6‘5 Session

Chairman : Mr.Vo Van Nhung - Republic of Viet-Nam
Secretary ¢ Mr.Dinkar Neslkanth Kherdekar - India

”fl’o!o%’”ii - RCATE
Secretary : Mr.Cyril Vincent Paul = Indias (UNIDO sonsultant)
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LIST OF DOCUMENTS PRESENTED

Volume 1

The Role of Mechanization in Agriculture

‘Rice Mechanization and Machinery Manufac-
ture in the ECAFE countries

The Role of UNIDO in Promoting the Agri-
cultural Machinery and Implements Industry

Regional Report on Rice Mechanization Ma-
chinery and Implements Manufacture in Nine
Selected Countries of Asia and the Far East
Region

Volume 11

Country Study Reports on Rice Mechaniza-
tion Machinery and lmplements Manufacture
in Nine Selected Countries of Asia and
Far East Region

Interrelationships among Agricultural Mech-
anization, Industrialization and National
Employment in the Developing Countries

Development of an Appropriate Mechanisza-
tion Technology

National Policies for Reseafch, Develop-
ment and Adaptation of Agricultural Mach-
inery

The Role of Design, Development, Adapta-
tion and Testing in the Manufacture of
Agricultural Machinery and Implements in
Asia and the Far East

The Development of Engineering Design
Capabilities in Developing Countries

W.J.van Gilst
V.M.Subramanian

A.A.Swamy-Rao

G.Pellissi

G.Pellizzi and
M.Turrini

UNIDO

AU Khan

D.N.Kherdekar

G.N.Giles

UNIDO




Volume 111

Marketing of Locally Manufactured Farm
Equipment in a Developing Country

Manufacturing Potentials in the Less
Developed Countries

The Role of Effective Repair and Main-
tenance in the Agricultural Machimery
and Inplement Field in Asie and the
Far East

Capital-ve Labor-Inteneive Manufactu-
ring Strategies

Techniques of Subcontracting : Promo-

tion of Local Manufacture of Agricul-

tural Implements and Machinery in Asis
and the Far East

Inetitutional Credit in the Manufactu~
re of Agricultural Implements

Problems and Promotion of Manufacture
of Agricultural Implements and Mechi-
nery in India

Manufacturing Techniques, Problems and
Promotion of Local Manufacture of Agri-
cultursl Implements and Machinery

Encouraging the Manufacture of Impro-
ved Grain Storage and Tramsport Pacili~-
ties in Asia and the Far East

The Role of Manufacturers' Organizatiom
and Development Organizations in Promo-
ting the Manufacture of Agricultursl
Machinery and Implements in Asis and
the Far Eaet '

The Role of Professional Socisties in
Development of Agricultural Nachinery

in Asia and the Par Rast

Analysis of the Scops and Possible Ac~
tivities of the Proposed Asian Agticul~
tural Nachinery Institute

Local Isplement Manufacture in Thailand
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Manufacture of Peddy Implements and
Machinse

Design Puture of a good Power-Tiller
for South-Esst Asisn Countries

Bottlenecks in Menufacture and Deve-
lopment of Agricultural Machinery re-
quired for Peddy production in South
East Asien Countries
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D.N.Kherdekar
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LIST OF IRRI DEVELOPED AGRICULTURAL PRODUCTS (AGRICULTURAL MACHINES AND
IMPLEMENTS) WHICH HAVE A POTENTIAL FOR LOCAL MANUFACTURE IN THE
ING COUNTRIES OF ASIA AND THE FAR EAST

DEVLLOP-

1 - During the Expert Group Meeting (Philippines, March 12-17, 1973),
the participants from developing countries reviewed the operation

of the following machines that have been developed at IRRI.

2 - Cctqorg A ,
Comrciauz released products Sgtototzgel and designs available)

(i) 7 HP gasoline engine powered power tiller with cage wheels,
Plow, harrow, pneumatic tires and trailer.

(ii) 1 HP gasoline engine power driven weeder (mini cultivator).

(iii) 3 wp gasoline engine powered table thresher.

(iv) Foot operated bellows irrigation pump.

(v) Manually operated multi-hopper seeder.

(vi) Multipurpou single hopper seeder

(vii) 3 HP gasoline engine driven batch drier (1 ton/3-4 hrs ca-
pacity).

(viii) 3 HP gasoline engine operated drum type seed c.caner.

rcial release within

(i) 6.5 HP gasoline engine driven axial flow multi crop thresh-
er.

(ii) Tractor PTO driven thresher.
(iii) Rice Hull Furnace.

(i) 8-12 WP power tiller.

(i1) Non-selective herbicide applicator.

(iii) Heated-sand drying and paraboiling equipment.
(iv) Self propelled 10~12 HP stripper harvester.
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3 - The participants from the developing countries have identified the
following machines and implements developed by IRRI as products which
have a potential for local manufacture in their countries and have re-
quested UNIDO to initiate a prograsme for supply of prototypes and
drawings 3 follows :

counTRY CATEGORY A CATEGORY B CATHGORY C
MNGLADESH Power tiller Axial flow thresher
Table thresher - - - -
Power weeder - - - -
Wulti hopper seeder - -
Single hopper msedar -- .-
Bellovs pump .- - -
Batch drier .- - -
IDIA Single hopper ssederaxial flow theesher Peraboiler
Multi hopper seeder PT0 thresher Stripper harvestsr
Power weeder - - 8~12 Pover tiller
Power tiller - - -
Batch drier .- - -
INDONESIA Tsble thresher - 8-12 Power tiller
Power vesder .- - -
Single hopper seeder - - -
Multi hopper seeder - = R
Bellows pump - - -
Grain cleaner L m- -
IRAN - - Axial flov thresher - -
- e PI0 thresher -
KIMER Table thresher - - - -
Single hopper seeder - - - -
Multi hopper seeder - - - -
Bellows pusmp - - -
Batch drier - - - -




COUNTRY

LACS

REPUBLIC OF
KOREA

REPUBLIC OF
VIET-NAM

CATEGORY A CATEGORY B
Bellows pump Axial flow sulti-

crop thresher

Bellows pump Axial flow thresher
Batch drier - -

Single hopper seeder - -

Fulti hoppar sseder = -

Power tiller Axial flow thresher
Muiti hopper sesder o -
Bellows pump .-

Power tiller Anial flew theesder
Grain clommer "0 thresher

Rulti hopger sseder -

Single hopper sseler .-

Bstsh drier .-

Pover tiller Anial flew theesinr
Bellowe pump e thwesher

Teble thresher ..

Batch drier -

ittt hopper sselee ="

Betech driee inisl flew thresher
Power tiller 790 Twesher |
Orsin closmer Rise Muil Purnace
Power tilles Anial flew w
Orvaia clemmer .-

Pover wesder - -

APPENDIX D

CATEGORY C

fond drior
$-12 Pewer tiller

4 = The participents have alee indicated firms which may heve & potemtial
capecity and may be interested in the production of the shove products
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in their countries.

They have also indicated the government organization/agency under
which a comprehensive programme may be initiated for local manufac-

ture. §

The participants have indicated that such s comprehensive manufactu-
ring prowotions activity should include provision of fellowship (for
training in IRRI and with Philippines manufacturers) and the need
for short-term experts to assist local manufacture in their deve-
lopment and trial production programs. These requirements have been
detailed by esach participant in specific terms,

The participants have slso indicated vhich government organization/
agency/institution may have a maximum potential for involvement in
this activity and assist the local manufacturers in further adoption,
local testing and commercisl manufacture.

It is the opinion of the expert participants that UNIDO, through
appropriate financiasl resources and in cooperation with IRRI, de-
velop such an integrated projects involving provision of prototypes,
fellowships and experts. The general opinion of the experts is that
such a programme could be initiated and implemented at an early date
if UNIDO could find appropriate financisl resources on a priority
basis.

it is the opinion of the experts from the developing countries that

all the above recommndstions made are in their personal capacity
and recommend to UNIDO that UNIDO may initiste the necessary action
vith the governments concerned through appropriate channels for con-
currence and implementation.
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LIST OF PROBABLE AREAS OF UNIDO TECHNICAL ASSISTANCE IN THE FIELD OF
AGRICULTURAL MACHINERY AND IMPLEMENTS AS IDENTIFIED BY THE PARTICI-
PANTS FROM THE DEVELOPING COUNTRIES WITH SPECIFIC REFERENCE TO THEIR
OWN COUNTRY

1 - During the Expert Group Meeting (Philippines, March 12-17, 1973)
participants from developing countries reviewed the UNIDO Document
ID/96 "Role of UNIDO in the Promotion of Agricultural Machinery
and Isplements Industry" and discussed the vsrious potential areas
of UNIDO technical assistance. The specific or sreas discussed are
as follows :

A - ststionary repair vorkshop, mobil repair units and technical
service center

B - design, development, sdaptation and testing center

C = pilot demonstration engineering wvorkshop and foundry for the
msnufacture of sgricultural mechines and implements and setal
products :

D - manufacture of knapsack sprayers (locsl product development
and manufacture)

E - manufacture of grain storage bins and equipment (local prod-
uct development and manufacture)

¥ - investment promotion; establishment of new plants

G - assistance to existing industry.

2 - The participants from the developing countries indentified the two
aress in the order of priority, which in their opinion require
UNIDO's integrated technical assistance :

COUNTRY ) & I1

a - Bangladesh Design & Development Repair & Maintenance
b - India - Repair § Maintenance Design & Development
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COUNTRY I 11
c - Indonesia Design & Development Assistance to existing
industry
d - Iran Design & Development Assistance to existing
industry
e - Khmer Republic Pilot Plant Repair & Maintenance
f - Laos . Pilot Plant Repair & Maintenance
g — Nepal Design & Developmert Aasistance to existing
industry
h - Pakistan Repair & Maintenance Design & Development
i - Philippines Design & Development Investment Promotion
J = Republic of Korea Design & Development Pilot Plant
k - Republic of Design & Development Repair & Maintenance
Viet-Nam
1 - Sri Lanks Investment Promotion Grein storage cquipment
. aanufacture
m - Thailand Assistance to existing Design & Development
industry

3 - In addition, the participents have epecificelly indiceted the deteils
of the UNIDO Experts, Fellowship snd equipment needed for the success-
ful implementstion of the Priority I aves recommended. It is the opi-
nion of the experts that these recommendations which sre presented in
their individual capacity may be followed wp by UNIDO with the respective
Governments through appropriate official chenmels.

4 - The participants recognized the need for inclusion of ouch on sctivicy
in the country programming under IPF fimsmces. They aleo felt that such
an activity could be incorporated during the anmval reviev. Wowever it
vas their personal opinion that UNIDO may initiste such aa sctivity,
preferably under UNIDO's own ressurces in order to start the project
&t an early date : in addition te initisting stepe thet may be necesse~
ry for inclusion in the coumtry progremming through appropriste comm~
nications between the concerned activities of UNIDO end Goveraments
through official channels.
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(1) 5-1er d4oycle gasoline
siroscled ' r
Piller, with pneumatic
tyre and treiler

gru. sales prioe:
600

'ﬁ,mu&mh:mammmaﬁ
WpLre attusimnte for both dry and We-land sultivetion

* all mies prices indisnted are appremimats & indionted Wy
eufesturers jn the Philippines

B
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(1i) 1 HP gesoline engine

driven powsr weeder (mini
cultivator

- weeding rotors through a worm
reduction box

%&}_{! 17 man/hours/ha against
'O man hours for manual rotary
weeding and 120 man hours for
hand weeding

&pprox. sales prios US$ 140

(in Japan)

{(141) 3 E pooliu nam
powmred i il

M um -ntnm uﬁ;

ATy

approx. sales price US§ 378

(«) tm m m-xm
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(v) manually operated
mltg—h&smr %g

irecte sowing of pre-
serminated rioes is low cost
Slternative and 20 tines

faster than manual trans-
Planting

50 kg seed per KA
5t Fourn

&pprox. sales price: UB$ 40

(wit)
with Kes )
8 diswsl o1l bummer under
h;lmt
3 Mgine

-‘: 1 ton of paddy in
m of continueuwn
operation
approx. sales price WB§ 450




m?m:!tn ' 4
SARe2ity s of paddy

approx. sales price WB§ 475
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(111) Rice hull furna
(1ouvered columnar type)
used in oonjumation with
axial-flow blower of betech
type drier

ityt hull consumption
oa E4 E/hour at air
temporature of 43 degreg C
a8t air flow rate of 45
per minute agminst a
static pressure of 1.9om
WMSr; mAZimum dryins
air temperature of 60 ¢

&t hull consumption of
8 kg/hour

= notet two types of furnaces designed, protntype
further modifications under progress

ey

ured and tested;

Schemstic drawing of 3-14 hp IRAL power tiller

firet prototype desighed, pretotype mamufsctured and teated:

r modifioations _mhr progrese
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(11) non-selective herbicide applicator

- taste for evaluation of various
applicator oconcepts under progress;
if suoocsesful, oonsept is developed,
the design of a commeroial mashine
will b» undertaken
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(iv) 1led
siripper
r
= 2 furrow machine harvests |
paddy without cutting the
plant; further development i
work is under progress
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B LURLIN .
¥ LLW‘ELIII "‘?! PURERE IN THE

f.transmissions assonbled
[




COMPANTES IN THE PHILIPFINES CURRENTLY MANUFACTURING TRRY [ Eyil

hTo- APPEN DT X -

[ORE

AGRICULTUFAL MACHINES

AR _TNRRANEL
Oberly & Co.
L3 Mayon St., Sta. hesa MHeig.ts

Queson City
(Approx. £3200 complete with
3-np aircooled sagine)

ALNRS-NORERS RN ARSREA.. oM

Kelayssn Kaginsering Co., iac.
4853 Bmilis 8t., Mhalati, Rissl
m. m'ﬂ,

Teans-Pacific Steel laduwstries, lac.
@O X. Dimetisbangan B¢., Doagale
Pasaliaque, Rissl

(Approm. ;*.Q;
iag Os., les,

4255 Bmilia 2., henatt, Rissl
Approm. "70.00)

SALSAM
f 1 i “i; ‘-O

Kelayasn Buginsering
255 Bmilie B¢, Nehats, Bisel

r. ﬂi* conplete with

v
Ghtane Nouki Setoshushe Os., Lod.

MELABIE Db

Lalayaan Engineering Co., Inc.
425, Kailfa St., haiatt, Rizal
(Approx. £200.00)

MIGE_LE

A, P, Rodrigues Agro-Industrial hachinerios
Sitas, Cabsnstuan City

(Appron. £3,000.00 with 3 hp gasoline
eagine)

Lalaysan Engineerin, Co., Inc,
4235 Bailie 8t., hel.ati, Risal
(Approx. 93,000,00)

Nevetesl Cerporetion

CIBA Bldg., 666 T.M. Kalaw 8¢,

M~ & ] m “‘i! m’
cage whesls, comd harvew, snd frent coune

Serweight. Pusunstic wheols, plew, trailer
and other sttachmats entra)

Gherly & Co.
63 Mayen Se., Ste. hese Neights

_ ‘ig '
E on. 73,300 vith S-hp engine and
75,3500 with Y-bp cngine, cemplets with
cage wheels, eesd harrew, and front comn-

Sesweight, wheels, plov, treiles
and other sttachmsnts emtra)

Retor 1 W6 o P. 6,703 (Mrilip)ines Posey)









