
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




II 
ii' 2 8 

ii/ii ~J 
.lQ ' El 

' 11111 2 ~ 
lllL I.I 11111 LB_ 

1111!~· 25 liill I.~ 111111.
6 

~-1 1 f,, r " , ~ · r f. 1 , : 1 1 r 1 . : • • 1 • 1 :. 1 • 

. '" 



\ 

Dietr. 
LIMIT~ 

United Nations Industrial Development Qraanization 

ID/WG.403/27 
5 August 1983 
§GLISH 

Third Workshop on Small Hydro Power 

RCTT/UNIOO/REDP/Government of Malaysia 

7 - 15 March 19f'. Kuala Lumpur, Malaysia 

------

PROMOTION OF } LOCAL DESIGN 

MANL'FACTURING OF EQUIPMENT AND 

by 

** H. Sinding 

AND 
* . AUXILIARIE~ 

* This document haF been ~eproduced without formal editing. 
** Industrial Adviser, Norwegian Agency for International Development 

(NORAD). 

v.83-59120 



- 1 -

Int coduc tion 

The development of hydropower n.a.y entail significant contribution to 
local industry, primadly civil works CJ.nd mechanical components. 
Cooperation betwee, contrci.ctor ar.d local industry might even lead to 
local production of small hydroturbines, generators, transformers, 
cables, switchgear and contru! equipment. 

The range of products and depth of production is greatly dependent 
upon local conditions: 

mark.c·t size and development 

;.vailable workshop11, trainec:J. personnel, technological 
potential 

balance of payment, raw materials 

Assessment of these factors will determine the possibUity of co­
operation and different steps in developing local industry through 
cont::-actors: 

establishing a subsidiary 

t:ooperatinc with e~is ting company on licence 
agreement 

subcontracting specified products, parts and 
services 

entering joint ventures with local industry 

Cooperation should be institutionalized and supported by the 
governments involved by establishing the necessary gene~c;.l 
conditivns to ensure a profitable operatiou for both parts. 

The various types of cooperation imply various degrees of 
technological transfer, which would be of great importance for 
mainienance and thereby reliability of the electricity supply. 

Experience shows that maintenance in most cases is neglected 
and leads to expensive 011t-of-ser"ice periods, repair and the 
need for spare parts. It might therefore be wise to consider 
maintenance and repair workshops as the first step towards local 
industrial development. This leads to the following logical dteps: 
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maintenance and repair workshop with testing 
equipment 

assembiy and testing based on irnpor :d parts 
and components 

manufac~re and testing based on licence agreement 

product design and development, adaptations anc! 
innovations will be th,~ final step 

These steps may be realized wi•.hin the described kind of contractor's 
cooperation with existing comp2.nies. However, assessment of the 
basic local conditions is of par~mount importance. 

Market size and development 

Bef"~e establishing any kind of industrial activities, we have to 
discuss some fundamental questions: 

What would be the geographical limitations of 
the market? 

Woulci export to other developing areae be possible? 

Is the inland demand for equipment sufficient fo:: 
profitable prod\lction? 

Is local prc.duction prerequisite from the beginning? 

In any ;:ase, the existence of local facilities is decisive in how to 
proceed. 

Local wol·k sh cps - technological potential 

For maintenance, repair, production, assembly and testing, we 
need different types of welding, machining and testing equipment. 
Such equipment would have to be identified - ciep.ending not only on 
the type of activity, product or service we intend e stablie:hing, but 
also on which step of industrial development it seems realistic to 
achieve. Most of the operations require general purpose equipment 
suitable for a whole range of products within a small- scale hydroplant. 
Thi& also aprlies to the teeting equipment for electrical and mecharical 
non-destructive. testing. 

Inspection of local workshops has to be carried out by the contr1ctor, 
and a detailed programme for investments and training of personnel 
must be established. Thi9 might differ considerably from area to 
area. Experience shows, however, that the necessary technological 
transfer is a minor problem - merely a question of time. A much 
more difficult issue is the balan~e of payment. 

.. 
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Balanc 0 of payment - raw ma~erials 

Assuming a positive result from investigations on market ievelopment 
and local facilities, serious attention must be paid to the b~lance of 
payment - i.e. the availability of foreign currency. This applies not 
only for the initial phase. Here the problem might be solved by a 
developing aid programme but grows even more significant the 
following phase - where industrial activity is supposed to be self-
supporting. Necessary funds of foreign currency for the purchase 
of Fpare parts for tooling machines and raw materials - with no local 
supplier - must be available on longer terms. If not, one will very 
soon run into difficulties with delays and power plants out of service 
for lengthy periods. 

Possible support from Norwegian industry 

In the .field of hydropower development, Norwegian industry has 
considerable experience, embracing all the nee es sary equipment 
from .... ,ater inlet to the electricity consumer. Brief presentation 
in pamphlet form is available at this Seminar. 

The industry is interested and prepared to discuss the above matter 
in order to find the most suitable and realistic rnode of operation. 

As to personnel training programmes, the industry together with 
NORAD (Norwegian Agency for international Development) 
continuously runs such programmes with trainees from diffe: ent 
develop;.ng countries. 

In conclusion, I may mentic.n that Norwegian industry has received 
interesting orders for sm:ill -scale hydropower plants to a number 
of developing areas in Asia anrJ Africa. 
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