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Preface 

'l1tis docum~nt has been prepared for the Sectoral Studies Banch, Division 

for Industrial Studies, as part of the background documents far the Second 

Consultation Meeting on Capital Goods to be held in Stockholm in June 1985. 

The objective of this report is to present in a systematic way the situation 

of the electric power equipment industry in eleven developing countries, to 

search for coanonalities and to draw tentative conclusions about suitable 

strategies for developing the electric power equipment industry. 'l1te study 

sht>uld be read in conjunction with the document entitled "Electric power 

equipment productian in developing countries: a typology and elements of 

strategy". 

'l1te basis for this study was eleven country case studies prepared by 

national consu!tants to UNIDO, representing the electric power sector of the 

various countries. For the definition o~ common t~nns of reference for the 

case stuaies an Expert Group Meeting was convened in UNIDO headquarters in 

Vienna in December 1983. The central data from che case studies are issued in 

volume II of this working paper. 

M&TA Systeu;s, a consulting firm, has carcied out the work presented in 

this Sectoral Working Paper. This document will also be used as input to the 

ongoing study progranme on the capital goods industry which is carried out by 

the Sectoral StudieF Branch. 
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EXPLANATORY NOTES 

Ref~rences to dollars ($) are to u~ited States dollars, unless otherwise 
stated. 

A comma(,) is used to distinguish thousands and millions. 

A full stop(.) is used to indicate decimals. 

A slash between dates (e.g., 1980/81) indicates a crop year, financial 
year or academic year. 

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period 
involved, including the beginning t.nd end years. 

Metric tons have been used throughout. 

'111~ following forms have been used in tables; 

Three dots ( ••• ) indicate that data is not available or is not 
separately reported. 

A dash (-)indicates that the amount is nil or n~gligible. 

A blank indicates that the item is not applicable. 

Totals may not add up precisely because of rounding. 

Besides th~ conmon abbreviations, symbols ~nd terms and those accepted bf 

the International System of Units (SI), the fol 1 owing abbreviations and 

contractions have been used in this report; 

AC 
DC 
GDP 
c:., 
HP 
kW 
kWh 
kV 
kVA 
M'IA 
MW 
R and D 

Economic and technical abbreviations 

Alternating current 
Direct current 
Gross domestic product 
Gigawatt 
Horsepower 
Kilowatt 
Kilowatt hour 
Kilovolt 
Kilovolt-ampere 
Manuf Jcturing value added 
Megawatt 
Research and Development 



1. INTRODUCTION 

The electrical power equipment sector within the developing countries has 

been identified as a significant contributor to overall growth in the economy 

and as an important import substitution sector for the economies of many 

countriP.d. Despite it~ central position in many countries, little is known 

about either the proc~ss of development of the sector or, in most instances, 

of policies suitable for creating an environment in which that sector can 

expand. 

'nle electric power equipment industry contains virtually the complete 

ran~e of diversity and complexity to be found in all of the manufacturing and 

construction sectors. Complexity in manufacturing ranges from wood and 

concrete distribution poles to gas turbine combined cycle generation systems. 

The role of the electric power equipment industry in the developing countries 

historically, and more importantly in the future, has and will depend upon a 

series of factors ~ithin the nation, within the region and the worl<l. The 

UNIDO country case studies have allowed to develop a series of axes along 

which individual countries fall and along which nations tend to proceed as 

they develop the electric power equipment indu~try. 

It can be argued that virtually any nation could, with sufficient 

expenditure in effort, training and financial commitment, enter into the 

market for import substitution and possible export promotion. This argument 

does, however, reflect a significant decision on allocation of scarce human 

resourceG and must therefore be evaluated within the context of the overall 

resource allocation policy. 

'nle overall objective of this paper has been to devel~~ the background 

and to evaluate the assembled information on the growth in the electric power 

equipment sector in a number of countries. n1e objective of this document is 

to sunaarize and synthesi%e the information developed in the set of country 

case studies and to develop conclusions and rec011111endations concerning the 
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evolution of the sector across developing countries. The report also includes 

reconmendations to the funding agencies for 3dditional information required 

for more complete ~nderstanding of the international technology transfer 

process as it applies to this sector. 

ntis paper consists mainly of two parts. In the first part strategies 

for development of the electric power equipment industry in the developing 

countries are analyzed and evaluated, based on the information fro~ the case 

studies and additional national data. In the second part a summary of the 

electric power equipment sector of eleven case study countries is presented. 

The first part of the study is contained in chapter 2. Here the report 

presents the observations, evaluation of the constraints, ~onclusions and 

reconmendations. 'nlese are based upon the country case studias, as well as 

independent information. An effor~ has been made to go beyond the available 

information to recommend a set of strategies for both further evaluation of 

the sector and for paths to development of the electric power equipment 

sector. Many seem obvious from the data available to date. Others will be 

far more controversial. 

Chapter 3 presents a series of analyses of individual countries and a 

synthesis of these data around a table developed for this study. This table 

has taken each individual aspect of the construction and manufacturing of 

electric power equipment and, from the case studies, graded a country's 

indigenous industry into: 

Manufactures for export and for internal market 

~anufactures for internal use only 

Manufactures less than half of internal requirements 

Start up industry 

In addition, for the categories listed above an effort was made to identify, 

if possible, the source of the technology and financial arrangement of the 

manufacturing or construction venture: 
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Entirely self financetl ~ubiquitous or lncal technology) 

Licen~ing arrar.gement with manufacturers in a developed country 

Joint venture (capital and technology) with a manufacturer in a 

developed country. 

The main conclusions that appear from th~ analysis are~ 

(a) It is possible to define a linear progression of g~ods and services 

in the electric power equipment industry from the least to the most complex. 

These goods and services can be grouped into six areas from basic equipment 

such as wooden poles to the mos~ complex of eJ~ctrical equipment, the gas 

turbine. As countries advance in their capabilities they add new and more 

complex products to the product mix. These new goods and services generally 

require two ~ritical components, increas~d skills pool \nd increased capital 

per unit of output. In addition, the skills are more and mere specialized, 

i.e. not transferable between manufacturing groups and, most significantly, 

the capital requirements are product specific. An example is that equipment 

requireo to produce electrical boxes is ~heet metal equipment, such as cutting 

tools, bending tools and punch presses wnich can be transferred from 

electrical power e4uipment to other us~s such as metal storage cabinets for 

home or office use. Equipment require! for manufacture of electrical meters, 

on the other hand, is dedicated tn tha: use alone. 

(b) The second conclusion is that there is a logical progression along 

the development line and th3t by and large, there is no eviJence of a country 

leap-frogging from a lower manufacturing group to ?ne two levels above. The 

picture was not entirely clear, but the stepping functions appeared 

consistent. It appeared that to go from an industry made up only of 

rudimentary civil works capability and the dipping of poles to const~uction of 

large power transformers without first having developed an industry to build 

distribution transformers (pole tra·,sformers) is impractical. 

(c) The third conclusion was that external iorces may have a major 

impact on the sect?ral d~velopment. Several independent forces which have a 

ne~ative impact on the development of an indig~nous industry were identified. 

These were~ 
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(i) Policies of packaging large power generation aod transmission 

pro!ects which effectively excludes local pa~ticipation; 

(ii) Policies by funding agencies of placing incentives both on speed of 

construction and reliability of fin~l system that would actively 

prej~dice against all but established firms, 1.e. those operating in 

the international market; 

(iii) De facto actions on the part of, for instance utility decision 

raakers, who believe that, foe the reason of product quality, 

reliability or consistenc~ or simply from habit, equipnent must be 

purchased from a foreign supplier. 

(d) The fourth conclusion concerns a critical aspect of the electric 

power equipment manufacturing sector $tructure that was not c~vereJ in the 

country case studies themselves. The electric power equipnent sector 

world-wide is dominated by a relatively small pool of technology. This 

technology is generally licensed or joint ven:ured prior to any in-country 

independent technological developments. No direct information was gathered on 

the structure of tte technology transfer proce~s. Critical questions of the 

origin of technology and the specific structure by which technologies were 

transferred were misaing in the country case studies and thus information 

abcut the actual development process was not available. Experience has shown 

that transnatiooal corporations have a major impact on markets outside of 

their own countries by virtue of their licensing arrangements. 'nlese 

arrangements may be once only, may have a continued financial burden, may 

offer exclusivity in a country, or may simply be patent purchase 

arrangements. These structures have lramatically differ•nt impacts upon the 

capital development pr'lcess, upon the training of skilled manpower for 

production and for plant management, and upon the time frame under which 

technology is transferred from the more developed to the lesser developed 

countries. 

Associated with these conclusion• are a set of recomaendations. They are 

to~ 
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(a) Recognize the pathway alo~g which developm.ent in the electric power 

equipm~nt sector proceeds. 

(b) Enc01.1rage national utilities and international funding agenci.es to 

unbundle project development and project funding so that indigenous 

manufact·.irers of electric power equi!Jlllent can participate in proj~cts. 

(c) Finally, evaluate the institutional structures surrounding the 

transfer of technology in the electric power equipment sector. It is 

hypnthesized that this information would greatly enhance understanding of the 

process by which production is initiated in individual countries studied. 
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2. TO~RDS A SfRATEGY FOR THE DEVELOPMENT OF THE ELECTRIC POWER EQUIP~NT 

INDUSTRY 

2.1 Observations 

'l1le electric power equipment sector is not unlike other manufacturing 

sectors within an economy. For it to be successful it is ne~essary that there 

is a demand for t~e products either internally or externally or boch. 

Furthermore there must be the human and financial capital to develop the 

industry. Therefore s\Jllle of the statements are as appli~able to the h~avy 

metals industry as they are to the electric power equipment sector. 'r.le major 

observations, recommendations and conclusions of this study of the electric 

power equipment sector in developing countries are heavily process related. 

To begin it is necessary to ask a set of questions: 

(a) Should any individual country develop or encourage the development 

of an electric power equipment sector? 

(b) Is the final market aimed at import substitution or export pr~motion 

or both? 

(c) Which c~asures will the Government adopt in the establishment of the 

sector, direct investment, incentives to private sector, or a comhination of 

both? 

(d) How integrated will the sector be, also with regard to other 

industrial sectors in the economy? 

'11lese questions are both overly simplistic with regard to th~ manner in 

which development decision~ are made as well as in attributing intent to 

governmental policy. On the other hand, as is pointed out in the country ca1e 

studies, such countries as India and the Republic of Korea have made con1cious 

governmental decisions to ~chieve import substitution for electric power 

equipment and they have had major succeu in their ability to implement that 

decision. In contrast the industry of Pakistan and Egypt ha• not developed to 

the same extent though outwardly the policies have been the ••me. 
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'l1le fact that emerges in all of the country ca~e studies and which has 

al~o been experienced elsewhere is that a relatively uniform pattern of 

development in the electric power equipment sector exists which follows a 

particular path. The path appears to have six plateaus or groupings of 

aanufactured good~ Jnd services each of which is characterized by a relatively 

connon set of skill requirements and capital output ratios. It is important 

to note that it seems impossible to skip over one plateau along the path to 

d~velopmP.nt of the sector as a whole. 

chapter 3 and are expanded upon here. 

2.1.l Basic goods and services 

'l1lese groupings are mentioned in 

They are: 

'l1lis category includes the civil construction services th;.c are an 

integral part of the process of development of ar. el~ctric po~er sector, the 

levelling or movement of earth, the pouring of concrete for tootings and 

foundations and the e~ection, generally from indigenous mat·!rials, of the 

buildings surrounding the electrical project. In addition this lowest 

classification includes other items based on indigenous materials, most 

specifically wooden distribution poles. It i~ worth underlining that in some 

instances, even at this most basic level, there is significant imported 

technology in that the processes for the dipping of the poles is oftefi brought 

in from industrialized ~ountries. 

Severa~ characteristics of this technological development level are of 

significance. The material used for the product i.· indigenous, the labour 

component is significant whether on the service or the manufacturing side, 

and, most significantly, the technology can easily be absorbed with very 

limited capital investment requirements. Ir. all of the case study countries 

some basic services and goods were provided. 

2.1.2 Low technology goods and services 

Ther.e are a set of goods and services which are critical to the expansion 

of an electric power sector. These can be manufactu~ed with a relatively low 

level of skills ~no require only minimal capital goods for production. These 

goods frequently do not utilize indigenous materials, they offer, however, the 
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beginnings of the linkage between the electric power equipment sector and 

other industrial sectors either because of direct inter-industry goods flows 

or because the skills and production facilities required are frequently the 

same for these goods as for others in the economy. 

The first example of goods in this category are metal pr~ducts such as 

transmission towers which are cut and assembled from 'I' or channel beam 

components. The second example is simply extruded or twisted wire such as 

ACSR (aluminum) cable or distribution cable or copper wire. The third ex~~ple 

is hardware made from sheet steel sue~! as washers, hangers, etc. In these 

three instances the level of skills required is minimal and the level of 

capital per unit of output is relatively small. the metal working shops in 

some of the countries studied are more akin to cottage industries than to 

automated assembly facilities. Human energy generally is used to the 

exclusion of any automated product movement equipment. 

The actual level of manufacturing within this sector is relatively small, 

though distribution transformer technology is at least the beginnings of a 

higher technology component of the overall electric power equipment sector. 

It must be pointed out, however, that when distribution transformers are 

discussed in this grouping they contain considerable quantities of imported 

material. These countries frequently do not make porcelain hushings for 

transformers and often do not have electrical steel rolling capability. thus 

they import two of the key elements o~ distribution transformers. 

In the area of services provided, this level of sectoral activity 

generally implies an ability to develop plant design and detailed 

specifications in-country, the ability to assemble and to install equipment, 

most specifically ~hermal and small-scale hydro equipment, and the ability to 

design and to develop all aspects of the rural distribution system. 

2.1.3 Medium technology goods and services 

The me~ium technology goods and services represent the first point at 

which the technology will, in all likelihood, need to be impo·ted or if not 

then developed by trained manpower from within. The manufactured equipment in 

I I I 
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this category is distribution equipment, switchgear and, significantly, medium 

and small scale motors. It also includes insulators for high voltage 

suspension systems. On the services side, this appears to be the point at 

which construction supervision switches for most projects away from expatriate 

personnel to in-country supervisors. The construction of both substations and 

transmission systems also shifts to local firms. 

'nlis category may require imported technology that has been negotiated 

for through direct purchases or through licensing arrangements. As will be 

discussed with each of the groupings which follow, the question of the method 

by which technology is acquired was not sufficiently well covered in the 

country case studies. In any future analyses of this nature, this question 

will need to be covered in considerably gre&ter detail as these methods of 

acquisition may determine both the manner in which a country decides to enter 

into a specific type of arrangement and the relative cost of that agreement to 

the country, specifically in terms of capital investment. 

2.1.4 Moderately advanced goods and services 

The equipment in this category generally requires both better trained 

manpm;er and significantly greater capital per unit of output than has been 

required by the earlier classifications. The requirements for production of 

power transfonners and for substation transformers require technology, 

considerable capital equipment, some testing equipment and a major commitment 

to quality control. The same applies to large alternating current motors, or 

to water turbines. These are all production items that require skills in 

manufacture, large capital outlays in equipment and attention to quality 

control. Again, the acquisition of the technology itself becomes critical. 

There are a relatively small number of firms world wide that produce large 

power transformers or that make large water turbines. It is unlikely to be 

efficient to begin to design the equipment or the manufacturing facility from 

scratch. 
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It is important to recognize that there is a qualitative difference 

between small pieces of certain types of equipae~t and larger items of the 

sa~ equipment. For example, large power transformers are substantially more 

difficult to build than are distribution transformers. The same is true for 

turbine generators as opposed to small- or medium-sized motors. 

The distin~tion is more profound than just a difference in scale. As 

electric power equirment gets larger in rating it does, for a while, just 

scale in size. However, at some point in rating electrical stress in 

insulation becomes greater, mechanical stresses in rotor iron and in end 

bearings become higher and so forth. The largest equipaent becomes truly 

high-tech ia nature, as its materials are called on to perform tn their 

inherent limits. 

The distinctions between small and very large transformers and rotating 

electric machines include not only the materials themselves, but also how they 

are used. Design of large electric power apparatus rPquires careful and 

clever modelling and prediction of performance of the final product. This is 

one of the most important qualitative distinctions between small and large 

equipment and one of the reasons why power transformers, very large motors and 

generators are made only by relativEly advanced industries. 

2.1.5 High technology goods 

High technology goods require the most sophisticated manp~er and capital 

stocks. These include boilers, steam turbines, electric generator sets at the 

macro level and such items as measuring and control instruments £t the micro 

scale. Once again, the development of such industrial components builds 

generally on a mature industrial structure both in the electric power 

equipment sector as well as in other manufacturing sectors. This is 

particularly significant in such areas as measuring and control 

instrumentation where the items themselves are related to other components of 

the industrial sector. "nlese linkages are both typical of interindustry 

linkag~R of goods as well as linkages in manpower, i.e. cross linkages in the 

economy that allow for a labour pool from which to draw the skills necessary 

to accomplish any given set of tasks. 
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2.1.6 Goods not prodaced in developing countries 

At the present time one product, gas turbines. is not produced within any 

of the case study countries though there is soae evidence that the Repu~lic of 

Korea is contemplating this development. A gas turbine requires the highest 

possibl~ technology, the most precision in tooling and in skilled manpower, 

there is a finite demand for the systeas vorld wide and there is a tremendous 

capital bactgrounl needed to enter the market. In addition the gas turbine 

technology requires high performance aate~ials which puts considerable 

pressure on the interindustry linkages in the economy. 

Froa this exaaple it is possible to see that the market for such goods is 

extremely liaited. With the possible exception of the Republic of K~rea and 

conceivably India, such technology is not expected to be developed in the 

other developing countries in the foreseeable future. 

'l1le cas£ study countries also do not produce nuclear titeam systems even 

though the Republic of Korea is currently constructing several of its own 

nuclear power plants. 'l1le reason for this is probably less the complexity of 

the technology than the market size. It is not worth the investment given the 

saall and shrinking market world wide. 

One can see in virtually all of the country case studies the progression 

along a develop11ent line that proceeds froa the least capital intensive and 

most labour intensive activities to those technologically based products that 

require the aost significant amounta of capital and with it the most highly 

skilled manpower. 'l1le pathway is not perfectly straight but it is monotonic 

in that no country seems, from the case studies, to have successfully skipped 

ov2r one stage and begun manufacture of, for instance, steam turbines, without 

already manufacturing medium- and small-scale motors. 

11\ere is at least one other development pathway that requires some 

discussion. That is the question of market size and the ability to support a 

specific level of production in either the electric power equipment &ectur or 

one of the important services. A priori one would expect that large countries 
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would have a more developed electric power equipment sector than small 

countries with roughly the same level of development. One can argu~ for basic 

economies of scale in aany of these activities and, in essence, this can be 

seen. India has had a major programme for import substitation and export 

promotion in the electric power equipment sector for a number oi years end the 

basic market size is sufficiently large to allow for a major industry in 

India, while Sri Lanka which is similar geographically, has a s;ailar per 

capita income and elect~icity production, is virtually fully dependent upon 

imported capital goods, although some emphasis is now placed on transformer 

production. '11le importance of this cannot be overlooked when considering 

those nations where an electric i;over equipaent sector is likely to be 

perceived as the next step in development. Later in this chapter the issue of 

potential regional co-operation snd the impact ~hat aay have on the issue of 

minimum market size will be discussed. 

2.2 Constraints 

'nlere is a wide set of constraints which are faced by the developing 

countries as they develop an electric ~over equipment sector. these 

constraint~ range from demographic through perceptual, but all have the effect 

of either directly or indirectly discouraging the development of the sector. 

2.2.l Demographic constraints 

'nlroughout the country case studies it is apparent that the constraint 

over whi~h the individual countries had the least control was that of the 

skills pool with which to develop the sector. Training of skilled or 

semi-skilled manpower takes time and as a result cannot be solved with a 

single loan (capital) or the passage of a law (indigenous production). the 

demographic constraint appears in two forms, macro and micro~ 

At the macro level, there is a requirement for sufficient skills within 

the economy to support the manufacturing sector broadly and to support the 

background skills required in electric power equipment. the skills required 

come in several different forms. A rough classification of the types of 

skills required is the following: 
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Manual skills are required for almost all manufacturing operations, 

such as machining, winding, assembling, etc. 

Technical skills are required by production ma~agers and industrial 

engineers to operate manufacturing facilities. 

Managerial and accounting skills are required by those who will 

administer the manufacturing operations. 

Sa.e level of literacy is required in the work force. nte manufacture 

of items of :!Ore than ~lea;entary technology requires workers to follow 

written instructions. 

Skill at sales and marketing are required if products made by the 

manufacturing operation are to be successfully marketed. 'nlese skills 

are deaonstrated not only by selling products, but ~lso by t~e ability 

to formulate a product line which will have utility. 

These skills form the core of what might be called an industrial 

tradition, something considered to be essential for the founding of anything 

more than rudimentary manufacturing operations. Requir~d in addition to these 

skills is an attitude towards manufacturing that will lead people to consider 

making things as an acceptable and possible economic activity. In countries 

that lack an industrial tradition there is no tendency to found manufacturing 

companies and consequently there is little manufacture. 'nle Bolivian case 

study mentioned this specifically as a constraint. It is also a major factor 

in Egypt, Cameroon and Tanzania. 

Micro level skills are required for the es~ablishment of specific 

industries. Por exaaple, there is a need for personnel trained in specific 

areas of electrical engineering for the establishment of architectural/ 

engineering fir .. to lay out transmission and distribution systema. Civil 

engineering skills are required for hydroelectric plant design. Higher and 

more specialized skills are required to make power transformers or large 
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aotors. Training of personnel for the electric power equipaent industry goes 

far beyond the organized educational process. there is 1a1ch on-the-job 

training of engi~eers and production people. 1.'he skills that are developed 

and passed on in on-the-job or plant-specific training constitute a large 

fraction of the technology possessed by the manufacturing company, and these 

are among the hardest parts of the technology for a developing country to 

acquire. 

It seems likely that those countries which have been able to accelerate 

the training pr~cess at both the macro and micro levels hav~ been the most 

succeasful at advancing che electric power equipment sector. At the macro 

level these countries have relatively high levels of literacy. 1.'he 

availability of trained personnel is always at issue but those nations that 

have been able to accelerate the training process at the sore macro level have 

been the most successful at moving th~ sector forward. 

2.2.2 Capital constraints 

Within all of the developing countries it is lack of capital and in many 

cases lack of a capital market that is argued to have the single largest 

impact on developaent of all of the manufacturing sectors. This is clearly 

seen in countries like Cameroon or Tanzania where all sectora of the economy 

compete heavily for scarce local and foreign exchange. Again this constraint 

takes a set of forms for the electric power equipment sector, macro 

constraints, market constraints and micro constraints. 

At the macro level, virtually all of the countries studied are heavily 

dependent upon foreign borrowing. The impact of this borrowing is that for 

the electric power equipment sector as well as for other manufacturing sectors 

there is a limited availability of foreign exchange which makes up an 

increasingly large component of the capital requirement as one proceeds along 

the path of development of the electric power equipaent sector. The effect is 

one of competition for the capital. '111e competition is among all sectors and 
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includes the human servi~es sectors of ~.ealth and education as well as the 

industrial s£.ctors. As a result, governmental stru~ture has a significant 

effect on who is allocated how much, and what the relative emphasis ~ill be. 

Tanzania offers one pole in governmental structure with a highly centralized 

socialistic structure and to a large extenl Sri Lanka offers another pole with 

what is today an effort at establishment of a market economy. 

'11le development of the capital market withi~ any country also has a major 

impact on the development of the electric JOwer equipment sector. It is 

~seful to look at the example of India in this regard. Within India there has 

been a 30 year history of 1mporc substitution in a number of sectors, among 

them the electric power equipment sector. This has meant an effort on the 

part of the Govermaent to encourage manufacture through regulations 

controlling imports within the sector. At the same time, however, it is 

necessary to recognize that India has for centuries had an active and 

relatively mature indigenous capital market. As a result, while the 

Government has clearly been responsible for the higher technology components 

of the sector, private industry has manufactured the fuses, small ~otors, 

switchgea~, etc. 'l1le effect is significant from the perspective of the 

financial/capital market in-country, the Government need not be either the 

supplier of the capital or the supplier of the skills necessary to organize 

and manage the enterprise. 

At the micro level the capital constraints are probably the most severe 

for the higher technological groupings of the electric power equipment sector 

than for some of the other manufacturing sectors. Technologies are imported, 

the importation requires licenses or partnerships that themselves must be 

capit~lized on a one at a tiae basis. 'l1lesP, licenses must be renewed and new 

licenses sought when technologies evolve otherwise obsolete equipment is 

produced. ~roviding the constant stream of capital required may be difficult 

parti~ularly if the market size is not sufficient tu support a profitable 

industry. 



- 16 -

Access to capital is critical in the electric power equipment industry. 

While it is possibl~ to manufacture at the lower stages with minimal capital, 

foreign or domestic, both become more critical as one proceeds in the 

development process. At the higher level the capital requir~ments become 

tightly tied to tP.chnologies which themselves transfer into capital 

requirements in either licenses or into highly specific manufacturing 

equipment requirements. Capital constraints become frequently binding when 

the markets themselves are n,c large enough to support a world scale 

manufacturing facility. 

'Mte access to capital is a constraint that, while severe, sometimes has 

an aspect of being self-imposed. Foreign capit3l is often available in the 

form of subsidiary companies or as partners in joint ventures. ntis will be 

true, however, only in those situations in which the foreign owner of capital 

feels that the investment carries an appropriate return for risk. 

Mexico is an example of a nation with sigr.ificant foreign investment. 

Many of the enterprises that mak~ up the electric power equipment sector in 

Mexico are identifiable as subsidiaries of United States fi~ms. In many cases 

these are joint ventures involving Mexican capital. 

On the other hand, countries such as Egypt and Tanza1:ia have little 

private foreign investment in manufacturing industries. 

2.2.3 Market size constraints 

As has been foreshadowed abo~e, the size of the markP.t can and does play 

a major role in the ability of a country to establish successful production 

units of the electric power equipment industry. Market size has three 

separate components to it, in-country demand, export demand, both open market 

and com.non market, and timing. 

'Mle temptation in an analysis such as this is to attempt to develop a 

market size descriptor for each of the categories of goods and services 

described above. T'nis is not possible for two reasons. nte first is that the 
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economic structures of the individual c~untries would make it difficult to 

distinguish the self sustaining industrial units from those that are 

essentially gove~nmentally supported. The second is that Lhe definitions 

themselves are not clear. If one uses the theoretical arguments in economic 

geography it is possible to see that the economic market will support fewer 

manufacturers or suppliers of the higher order goods &nd services. Thus a 

pr~ori the market for poles will be greater and there will be more production 

units world wide than will be the ca-~ for, for instance, gas turbine~ which 

are a world class product. 

Focusing only on the internal demand for equipment, groups 1 and 2 are 

generally supportable from internal demand alone and are frequently not 

extensively traded on the international markets. Both groups p~oduce mostly 

from indigenous materials or indigenous primary products. In neither of these 

groups is the capital requirement dedicated to only electric power equipment. 

Even electrical poles are not unique in that the technology and equipment is 

requi~ed for rail ties or for simple construction techniques for support 

structures etc. Clearly the case is the same with products requiring the 

cutting, bending or punching of metals. The lower technology groups of 

electric power equipment do not require a major market because the capital and 

skills themselves are not unique and can, therefore, be adapted to another 

application if, either permanently or temporarily, the market evaporates. 

Development of industries in groups l, 4 and 5 requires cnnqiderably more 

attention to market size as in all of these areas the capital stock is more or 

less dedicated to sectoral production. For these groups the size of the 

internal market plays a major role in defining the level of sectoral 

development. As an example, the markets i~ India, Mexico and the R£public of 

Korea are sufficient to maintain an active market structure - and a relatively 

consistent one - while the markets in Bolivia, Sri Lanka and Tanzania e.re not 

sufficient to support an active market in many of these higher order goods and 

services. 
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An international market for goods is d£veloped in one of two ways, either 

through active export promotion in a free market environment or throug~ some 

forms of limited trade in common market structures. The development of free 

marke~ exports is a goal of several of the countries studied but has been 

implemented in only a limited number. Bot~ India and the Republic of Korea 

have an active export market which is well develrped. In both instances these 

countries are providing both components and turnkey installations to other 

developing countries and the technologies and manufac~uring sectors were well 

developed prior to entering the export market. Significantly, both countries 

provid~ a relatively inexpensive labo~r base which may account, at least in 

part, for their pricing structures. 

A second area of interest in development of export ~.arkets is one that 

has not been seen ~n the case studies but is hypothesized to be a ?Otential 

area for co-operation and that is the potential for a regional market for the 

higher level goods. It is possible in a comaon market type of structure to 

have the market be the size of two or more countries and as a result have one 

country specialize in, for instance, transformers, while another specializps 

in electric motors. this theoretically attractive a~ternative appear& not to 

be politically or administratively feasible under oost circUlDStances, though 

one might argue it is the only way in which some of the ccuntries studied in 

the case studies will be able to enter into the higher cechnology groups 

within the electric power equipment sector. 

The final issue in market size is that of timing. No industry can exist 

in an environment of dramatic peaks and troughs. Even though there may be a 

large dem2nd for a part~cular component of electric power equipment, the fact 

chat the demand is directly associated with specific aspects of hydro projects 

which are constructed only once every ten years is not sufficient to allow for 

the market to mature and therefore for an industry to develop which 

manufactures that component. the higher groups discussed above offer a number 

of examples of this phenomenon. Hydro turbines are a high level technology. 

Without a consistent demand for the turbines the capital stock is 

underutilized and the cost/oenefit ratio insufficient to justify the overall 
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investment in manufacturin& capacity. 11te same argument holds for large scale 

boilers and other electric ,ower equipment in the fourth and fifth groups. 

Even if on average the dem,nd is there, the peak load problem followed by off 

peak periods when demand is virtually zero, prevent development of the 

industry. 

Bolivia, accordiny to the case study, is a c£se in point. Due to a 

financial situation described as a crisis, Bolivia has scaled down drastically 

all construction activity in the electric utility sector. As a result, 

practically all of the electrical consulting firms in the country have gone 

out of business, and it is thought that the engineers in those firms may have 

emigrated, leaving the country with diminished human resources. 

2.2.4 Perceptual constraints 

One of the most lnteresting and least well understood of the constraint 

sets identified could be labelled as perceptual. 

'ftle quality of goods produced is clearly of major concern to an electric 

power company. '11ley are held responsible for overall system reliability. On 

the other hand one can question the need to purchase glass insulators from a 

company in an industrialized country when they can be purchased locally. 

Local electric power equipaent manufacturers will neither grow nor improve in 

their product delivery patterns if there is no demand. By the same token, 

civil works contractors will not be able to invest in reliable equipaent if 

the majority of the ci·1il work undertaken is contracted to expatriate firms. 

'ftle line between necessary imports and honest desire for greater consistency 

and reliability is a thin one yet, clearly countries such as Cameroon, Sri 

Lanka or Tanzania could manufacture far more of their lower level goods and 

provide more service requirements than is presently the case. 

A second perceptual constraint is associated with the need for testing of 

equipment manufactured in-country. The Pakistan country .se study mentioned 

the ~bsence of transformer test faciliti~s as a major constraint to 
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manufacture and acceptance of products. It fl~ther suggested that these test 

facilities should be established at a local university (iaplying a Pignificant 

expense). The apparent concern is for quality testing as well as a quality 

product and for unbiased testing. Open market competition may be one way of 

encouraging product reliability and quality. 

'11tis constraint is due primarily to a lack of experienced personnel at 

the manufacturing or operating level. Operations such as high voltage test 

facilities require a very high level of experience and skill for safe and 

accurate operation. '11tey are, on the other hand, relatively dangerous. High 

voltage facilities are relatively fragile and can be affected by causes that 

may not be obvious to people who are not highly experienced and do not fully 

understand their operation. 

Finally there is the perception of the need to import technology for 

products and/or processes which are relatively rudimentary. An exaaple is 

Bolivia which imported the technology for dipping wooden utility poles from 

the United States. 

How do these perceptual constraints arise? A likely explanation is 

training. In many countries the electric power system operators have been 

trained in the United States, the United Kingdom, France or the Soviet Union. 

The result is that they have learned how to build a power system along 

specific lines. It is not unlikely that persons may even have worked an 

intern year with a manufacturer or an electric power company while they were 

receiving their academic training. It is far easier to explain the reason for 

these perceptions than it is to develop ways to separate the rational from the 

irratinnal and then to move on to more locally 11Utnufactured goods. 

2.2.5 !unding package constraints 

Within the developing countries virtually all of the larger construction 

projects for electric power supply systems, from generation through 

transmission and distribution a"e funded by international bilateral and 

multilateral agreements and/or international bonding. The result is that the 
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international financial community has a treaendous influence upon the 

structuring of the projects themselves. While this is unlikely to impact on 

the consumer end of the electric power equipment manufacturing sector, e.g. 

electric motors, it can and does have a major impact on the power supply 

equipment end. Pr~jects come as packages. Take the package as offered or 

locate another fundor willing to provide better terms, possibly more 

indigenous equip1111ent supplies, guarantees or use of indigenous labour. 

Several issues and constraints arisr. Sho~ld these projects be packaged? Are 

~he success criteria defined correctly, i.e. should local participation be 

included in the set of criteria that a contractor uses in the construction oi 

a large supply system project? 

'lbe country case studies have in some instances pointed to the problem 

with international agency funding practices as a constraint to the development 

of indigenous industries, yet, the pattern is clear and the statements made by 

officers of national power companies indicate strongly the influen~e which the 

international agencies have upon the structure of projects and th~ structuring 

of economic condition3 surrounding projects. Of the countries studied, 

Colombia dealt explicitly with the question of project packaging and Bolivia 

discussed a proposal before the government to unbundle the large development 

projects. The Colombian project is useful. There, an effort has been made to 

unbundle projects and at the same time to develop plans for projects to a 

sufficient level of detail that it will be possible for a local entrepreneur 

to see the level of demand for particular components up to five years in 

advance. When the government or a parastatal organization is the purchaser, 

it is critical to have a clear idea of the demand sufficiently far in advance 

to plan for the development of capabilities. 'nlis same set of legislation has 

placed additional conditions on project funding to guarantee local 

participation. 

'nle c~nstrai~t, then, is the requirement by the external funding agencies 

that projects be implemented quickly, that the capital be developed and 

brought on line quickly and that the systems operate reliably. nie result is 

that there is a clear incentive on the part of expatriate contractors to 
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purchase all goods and services from well known suppliers, generally not 

i~digenous suppliers and to purchase gcods whose reliability is well known. 

Multi-million dollar projects ought not to be hampered by lack of or failure 

in a twenty five cent part, particularly if there is a performance bond. 

It is interesting to note that there have been reactions on the part of 

several countries to the actions of international funding agencies. In the 

case studies, Algeria turned down World Bank funding because of the conditions 

placed on the loan. The Government of the Philippines has also seriously 

considered going to independent financial markets rather than to the 

multilateral agencies, again because of ~xcessive pressures placed on them by 

the conditions of the proposed loans. The Republic of Korea stated that 

turnkey projects demanded by many international loan agencies hampered the 

development of local industry and the Republic of Korea will no longer allow 

such contract structures. Clearly the objectionable pressures are more than 

simply the lack of indigenous manufactured goods within the scope of project. 

The lack of indigenous goods represents one aspect of the greater problems, 

but an aspect that can offer a binding constraint to development of the 

electric power equipment sector even in countries in which the market by other 

standards is of sufficient size to more than justify the existence of 

relatively large scale manufacturing facilities. 

2.2.6 De facto government actions 

nte final constraint to establishment or development of the electric 

equipment sector is the actions of the government. 'lbese actions may take a 

number of forms, currency valuation, tariff policies, governmental 

instability, etc. 

Under most circumstances the undervaluation of a currency tends to assist 

in t te development of an indigenous supply sector such as electrical 

eqaipment, however, the undervaluation may have a mixed effect. If the 

electric power equipment sector is heavily involved in an export business then 

the undervaluation will have a positive effect, it will make the products more 

competitive. If the sector produces entirel:· ior the local market, the impact 



- 23 -

may be less easy to predict. On the one hand it will be substituting for 

relatively more expensive imported goods, but at the same time the 

entrepreneur may see that his best capital deci~ion will be not to manufacture 

for the local market but rather to manufacture for the export market (an 

entirely different product) and thereby utilize capital, a scarce resource and 

undervalued labour to either establish a niche in the international market or 

simply to export the undervalued labour as a part of the cost of manufactured 

product. '11te result under these circumstances would be a bias against the 

electric power equipment sector. 

In 1m1ch the same manner the tariff policy of a government, even one 

designed to protect infant industries, may favour industry aimed at export 

rather than at a local market. This counteract~ the avowed intent of the 

tariff. 

However, protective tariffs often do not seem to achieve the desired 

result. For exmaple, in Pakistan there is a very high tariff on certain 

electrical goods, and yet this tariff is not high enough to prevent the import 

of electric motors. '11te reason for this is that cost is not enough of a 

determinant for the success of a product such as an electric motor. Quality, 

reliability, appropriateness for a particular task, availability on time, etc. 

are also important. Particularly in industrial plants where the cost of the 

motor is small relative to the cost of the installation, the actual cash cost 

of a piece of equipaent is really not important. In these cases tariffs will 

have only a small impact on the choice between domestic and imported equipment 

and will result in higher costs for the consumer. 

2.2.7 Infrastructure 

'11\e lack of a developed infrastructure is sometimes cited as a constraint 

on development of an electric power equipment industry. Problems with the 

general infrastructure can be important, such as in Bolivia with no seaports 

and poor roads. This effect serves as a constraint for many of the countries 

studied. Indeed, the reliable and economical delivery of electricity itself 

is recognized as a critical element in the industrial infrastructure. 
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The development of industry in general is also part of the infrnstructure 

serving the electrLC power equipment industry. '11le availability ci basic 

services such as steel casting and forging is important to the •~nufacture of 

many types of electric power apparatus, from transmission line hardware to 

motors and generators. 

'nte case studies further cite a number Jf facilities as absent and 

affecting the development of electric power equipment industries in the 

various countries. Among the most prominent of these were electrical steel 

manufacturing facilities: sheet rolling mills, non-ferrous metals industries 

(copper and aluminium), including primary production and rod and drawing 

facilities and facilities for making porcelain. 

2.3 Policies 

2.3.l Policies discussed in the country case studies 

A. Infant industry protection 

The case studies show some effort on the part of the governments towards 

infant industry protection in the electric power equipment sector as well as 

in other manufacturing secto~s. 'nti$ protection has been in the form of 

import restrictions and favourable tariff policies. In cases such as India 

the protection has extended to an active governmental policy of 30 years' 

duration to substitute all imported electric power equipment with locally 

manufactured equipment" Egypt follows a policy of prohibiting the import of 

manufactured goods that are also manufactured in-country. 'lbe policy in 

Cc·· lombia has been to unbundle development projects to guarantee increased 

access by local concerns. Bolivia has stated an intention to do the same. 

B. Direct gover1amental investment 

In a significant number of r.ases, particularly in the more centrally 

planned of the countries, the government has been the investor in the electric 

power equipment sector. In~ia again offers one example in which the 
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governrient bas played a aajor role, particularly in the aore capital intensive 

portions of the industry by the development of the heavy electric power 

equipaent manufacture. 'l1lis is also true of Algeria and Egypt. 

'l1le involveaent of governaent appears to coincide again with the groups 

of industries identified in the earlier section of this report. 'l1le higher 

the group, the greater the tendency for direct govern•ental involvement. This 

is not a perfect correlation because centrally planned economies tend to have 

the aajority of all of their industrial develrpaaent with a direct governmental 

involvement. 

c. Entry level incentives 

'l1le case studies point to a number of mechanis111& by whicl~ individual 

countries have been able to encourage new entrants into the sector. 'l1le 

Colombian exaaple is probabl~ the most interesting in that the encouragement 

is predominantly in the form of access to infoTIDAtion c~ncerning longer term 

trends in governmental power sector de.ands. 

Bolivia has a policy to encourage investment in industry. New investment 

can be granted exeaption from certain taxes for an extended period of time, 

including tariffs on iaported capital machinery and income taxes. It can also 

petition to have tariffs raised on imported goods which compete with the 

product of the new factory. 'l1le effects of this policy are not sufficiently 

known. 

D. Influence of national electric utilities 

'l1le electric power equipment sector is not a free market but rather a 

split market, one portion of which is an oligopoly the second portion of which 

operates like an open market. In as much as the national electric utility is 

the market for goods and services produced, the market is an oligopoly. 'nle 

attitude of the utility (or its employees) towards iaport versus domestically 

produced products can and does have a significant impact on the development of 
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a portion of the sector. In so llQCh as the utility is constrained in its 

actions by its sources of capital, domestic producers become marginal. With 

no established export market, the ability of a producer to control his destiny 

under theoe circu111Stances is extremely liaited. 

the case of the Republic of Korea is aosc iaportant in this regard. 

Korea has a single national electric utility which has developed extensive 

engineering skills and which has even developed some equity in aanufacturing 

firms. this utility now serves as its own general contractor for plant 

construction, contracting for specialized design ser#ices in those cases 1n 

which it does not yet have the expertise. 'l1lis utility has aade the decision 

to purchase locally manufactured equipment at various times and so has made 

possible, the development of local aanufacturing industries. 'l1lese decisions 

were made as conscious governaent policy and involved not only commitments to 

purchase locally made equipment but also financial investment and technical 

assistance in and for the local manufacturer. Where neces•ary, technology has 

been licensed. 

Z.3.2 Additionally required information 

the country case studies omitted one class of inforaation which is 

critical to understanding the structure an~ operation of the electric power 

equipment sector in most of the developing countries. 'l1lat inforaation 

relates to the source of technology and to the structure by which the 

technology was acquired. 

As this report has pointed out, the requirements for imported technology 

increase as the complP.xity of the product ~roups increases. 'l1le source of 

this technology becomes, therefore, more important as does the manner i~ which 

that technology is acquired. It was not possible to identify patterns in the 

acquisition of technology that would be likely to lead to a better 

understanding of how electric power equipment manufacturing fir.a are started, 

the impact of changes in government on their existence, and their ability to 

undergo transitions with changes in their licensing arrange11ents. Such 

questions as whether there are once only lieensing fees charged, whether there 
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are joint venturing arrange•ents, who provides the capital, who owns the 

stock, et~. are critical to a full understanding of the functioning of the 

sector but especially to an understanding of the aanner in whica manufacture 

of the higher technology components of the sector are begun and then mature. 

2.4 Conclusions 

11te conclusions and recommendations fro• this study have been divided 

into three categories, those that apply to the countries developing or 

attempting to develop electric power equipment sectors, and one set which 

applies to the major lending agencies. 

11te conclusions reached concerning the development of the electric power 

equipment sector for the developing c~untries are, largely, contained in the 

sections which i-.ediately preceded. 11tey fall into two categories, the 

first, general in many instances to all of the manufacturing sectors 4nd the 

second, specific to the electric power equipment sectors. 

In general it seeas clear that the electric power sector requires 

considerable capital and skilled manpower at the higher technology end of the 

spectrU11l. As a result it appears that a detailed analysis of the sectoral 

requirements separated into the consumer end, e.g. motors, and the producer 

end, e.g. transformers, must be carried out if there is to be a significant 

in-country understanding of the likely patterns of grow:h in the sector. It 

is particularly important to define the oligopolistic component of the market 

and to understand the implications of the lumpiness of demand inherent in a 

situation in which there is but one customer, a national utility. As has been 

pointed out, the luapiness may not only be a function of the building cycle of 

the utility but may be heavily influenced by the sources of funding for any 

given project. 

11te recoanendation which emerges from this ger.eral conclusion is that 

there is a need to unrlerstand the two markets for electric power equipment, 

the consU111er market and che utility market and that these are completely 

different in their requirements. 
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'[be second conclusion for the countries developing an electric power 

equipment sector is far aore specific and. in all likelihood the most 

iaportant of this study. There is a logical progression of plateaus or groups 

of prod~cts in the electric power equipaent sector through which countries 

must progress. These groups of products and services have a logic to them 

that tra~ks both Lhe level of skilled manpower required and some proxy of the 

capital output ratio. What is significant to the electric power equipment 

sector is that these groups seem to be relatively clearly and relatively 

unambiguously defined in the evidence presented in the country e•6e studies. 

'nle lowest c011111on denominator represents services (civil vorksi and products 

(wooden poles) that can be seen as ubiquitous in virtually all countries and 

that require a mini.mum of skills and a minimum of dedicated capital stock. By 

c0111parison. the highest grouping includes boilers. turbine-generator sets. 

measuring and control instruments. etc •• all of which require highly trained 

manpower and significant dedicated capital requirement. 

Each ~oup requires successively more capital. skilled labour and 

infrastructure support. In turn. each group seems to require a larger 

specific market for the goods and services. 

Countries attempting to develop their electric power equipment industries 

must recognize the existence of these groupings and their meaning. It is 

importa.at to see that mo:ement from one group to the next must be done in an 

orderly way and car.not be done without the appropriate support from other 

sectors. In order to manufacture goods and services in one of these gro·1ps it 

is necessary that a country possess the proper general educational level, 

specific skills and infrastructure. Tt 19ust also have a sufficient domestic 

or combined domestic export market to support the industry. nie absence of 

any of these ingredients is likely to make the attempted expansion fail. 

n.e recoanendation that we see arising from these conclu1ions is that 

countries recognize the nature of the development path in the electric power 

equipment sector. A further recOllllendation is that for national policy 

decisions governmPnts provide the infrastructure wbece it is lacking. that the 
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governments provide the help both in legislation (tariffs) 3nd in =apital. 

Nstional utilities can be of use in promoting industry through purchasing 

decisions. 

The second recoaaendation which results from the conclusions concerning 

the logical progression is that the government be very cognizant of the 

i•portance of market stability, particularly when small private firms meet the 

oligopolistic national utility. If the objective is creating an industry 

there will be a need to guarantee that utility is also a part of that. 

objectivP. and recognizes a role in purchasing the locally produced goods and 

services and in creating, where possible, a smoother demand path. This may 

also require some negotiating with funding agencies to guarantee that where 

possible product3 that can be purchased locally are in fact purchased locally. 

A third recommendation is that governments recognize that capital 

development can take many fon.is. In the three countries with the highest 

grouping three different types of capital formation are seen, each one 

apparently successful. In Mexico there is a large amount of foreign 

investment. The Republic of Korea appears to be developing capital with a mix 

of governme~t and private funds. India finances its industry primarily from 

private capital. These methods All see' to be successful. In contrast, so~e 

of the least developed of the countries have climates for capital formation 

that are considerably less favourable. 

Finally, the importance of the country's demographic development cannot 

be overstated. Development of tech~ologically based industry depends on 

having b?th a work force that is literate and more specialized engineers, 

managers, accountants and sales people. r.overnments can have major favourable 

impacts by taking steps to ensure that these skills are available in the 

market place. 

The indirect role of the funding agencies in the structuring of the 

electric power equipment •ector is not totally intuitive yet wh~n objectively 

evaluated it is a logical one. In order to guarantee a fair return on 

investment, the funding agencies are both concerned with the speed at which 

invested capital becomes productive capital (the issue of long lead times in 



- 30 -

construction) and they are concerned with the relative levels of reliability 

for the system as a tihole (the ability of the system to amortize the 

investment with the maximum number of kWh). From the perspective of a funding 

agency these two objectives may mean the importation of all components and 

services of a project based on the assumption that the foreign supplier is 

more reliable both in delivery time and final performance of the product. 

'Mlis general attitude may be directly contradictory to the in-country 

objectives of developing a solid electric power equipment manufacturing 

capability based largely on the demand of the power company for delivery of 

reliable equipment. 'Mlese sometihat conflicting objectives must ~e 

rationalized. 

'Mlis study would recommend that comments made in the studies of Cameroon, 

Colonbia and Bolivia be investigated further and their importance be evaluated 

by individual funding groups. 'l1lere must be tradeoffs between performance of 

a component of the power system and the performance of significant components 

of the electric power equipment manufacturing sector. It is reconmended that 

the objectives of project funding be widened or relaxed to include industrial 

development along with electric power system performance. 
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3. SUMMARY OF COUNTRY CASES 

This synthetic study centres around a group cf country case studies of 

eleven different developing countries. These are; 

l. The Republic of Korea 

2. Mexico 

3. ColOlllbia 

4. Egypt 

5. Algeria 

6. Bolivia 

7. Pakistan 

8. India 

9. Cameroon 

10. Indonesia 

11. Tanzania 

Each of the studies was done by an expert of the country in question. In 

addition, information from other sources abouc chese countries and additional 

information about a few other countries is included. 

This section of the report consists of two parts. In the first part an 

attempt is made to develop a classification of the countries and the 

technologies for production of electric power equipment in each of them. The 

second part of this section is a summary of each of the eleven country case 

studies done in what is intended to be a uniform fashion. Obviously these 

studies vary in completeness and comparability. They have been put together 

in a set of abstracts in a way that might allow comparisons to be drawn. 

Table 1 illustrates some of the most pertinent similarities and 

differences between the countries involved in this study. '11lere are really 

two parts to this table. The first part, at the top, gives some general 

information about the countries. 
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The first line, the country class, is tal:en directly from a UNIDO 

document entitled "The electric power equipment production in developing 

countries: a typology and elements of strategy". 

In that d.-·cument, all of the developing countries of the world are 

organized into seven groups, ranging from those less able to develop electric 

power industries (type 1) to those most able to do so (type 7). Of the 

countries in this study, three are in class 7: Republic of Korea, Mexico and 

India, five are in class 6: Colombia, Egypt, Algeria, Pakistan and Indonesia 

and three in class 3: Bolivia, Cameroon and Tanzania. Classes one, two, four 

and five are not represented. 

There are several different indices which might be used to orde~ the 

countries. These include not only the above mentioned typology classification 

but also such statistics as population, GDP, GDP per capita, consumption of 

electrical energy per capita, and so forth. While some of these indices 
. 'd h 1 . . . 1/ coinci e, t ere are a so important variations.-

One might expe~t the two indices of country ci~ssification, per capita 

income and consumption ~f electrical energy per year to, at least roughly, 

coincide. With some variation, they do. There are exceptions, however. For 

the pur~oses of this discussion the countries were arranged in the table 

according to ~lectrical energy consumption. 

!gypt has a high electrical energy consumption per capita, relative to 

its income per capita, bec6Jse of large hydroelectric developments in the 

south of the country with concurrent development of primary aluminium a~d 

fertilizel industries. 

1/ For a closer discussion see the above-mentioned typology study. 
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Bolivia has a low classification in the typology because it has a small 

population and little industrial development. Its mining industry and rich 

natural resources give it a relatively high income and consumption. 

Algeria has a high inc?me per capita because of its oil and natur~l gas 

resources. 'l1le country is using these to build its capabilities in other 

industries, including electric p('Wer equipnent production. 

India and Indonesia have high typology classifications because of their 

size. Both are very poor countries, whe~ measured in terms 6f income or 

energy consmnption per capita. However, b~th countries are large enough to 

support substantial electric power equipnent industries. 

Seven lines in the table are devoted to expanaion plans. The purpose of 

this is to show where major expansion plans will resul~ in large markets for 

electric power equipment in the near future. The five lin~s entitled 

"~A/year" are intended to show the average increase in capacity planned for 

the next years. These are not done on an absolutely consistent basis because 

the country case studies were •tot consistent. Some gave data for three years, 

some for six. 'Ibis has been normalized to expansion plans per year over 

whatever period ~as offered. Similarly, transmission and distribution line 

expansions were lwnped together and expressed as line kilometres to be 

installed, on average, over the next years. 

As might be expected, the largest and most prosperous markets have the 

biggest expansion plans. Countries with falling water seem to be planning 

hydroelectric developments. Others are planning thermal generation. The 

smallest of the c~untries, in terms of installed capacity, are planning the 

smallest expansions. 

l11formation on expansion plans was not complete in t.he country case 

sLudies. '!bus it wa~ not possible to fill out the top of the table completely. 
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'Mle second part of the table is an approximate display of the 

manufacturing capabilitie~ of each of the countries of the survey. These 

capabilities were taken from the country case studies. In particular 

omissions in the case studies will appear as non-capacity in this table. 

However, thif: is nearly a fair way of describing capacities. 

The products were separated into six categories, according to the level 

of technology involved in t~1eir manufacture. One point which evolves from 

this study is that there seems to be a one-dimensional path of technology that 

all countries go through. It seems as if each of the countries has a domain 

on that one dimension and that domain reaches from the beginning to a 

particular level of technology. Each of the countries seems to produce most 

of the goods that fall within that domain. 

'Mle six categories, or groups range from very low to very high technology 

operations and products that are out of the range of virtually all dev~loping 

countries. The groups are~ 

(1) Basic materials and services: civil construction, wooden poles and 

maintenance of ordinary equipment. 

(2) Low technology items, from distribution hardware made from 

galvanized sheet iron to small distribution transformers. Thase are within 

the reach of any society that can invest a little capital for simple 

machinery. They require v~ry little training of production people. 

(3) Medium technology items, including s~pervision of construction to 

production of mediwn and small motors. Items in this classification may or 

may not require the import of technology from ocher, more developed 

countries. They require a moderate ~egree of sophistication and in some cases 

some capital equipaent. 

(4) More advanced technology ite111S, including power transformers, large 

1110tors and water turbines. These require substantial investment in plant 

facilities and more sophistication than those items in group 3. Typically 

they require the presence of casting, forging and rolling facilities. 
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(5) High technology items, such as large boilers. steaa turbines and 

generators. 'l'hese require substantial sophistication, including a large corps 

of professional design engineers and skilled worker•. 'l'hey also require very 

large a:aounts of capital investment and access to aany priaary facilities and 

a good industrial infrastructure. Only a f~w of the developing countrie• 

considered have any capabilities within this group. 

(6) Very high technology ite11&, including nuclear reactors and gas 

turbines. ni~~ 0 are typically not made in the developing countries. Indeed, 

they are made in only a few of the •oat industrialized nations. 

Certain products that might be included in group 6 are iteaa of new 

technology. '11lese include electronic relaying equipment, computers and 

computer-based dispatch and control centres. 'l'hese products are not really 

relevant here because they are not produced in any of the subject countries, 

and in fact are not mentioned in any of the case studies. 

As might be expected from this description of the different groupings, 

the number of countries active in each product line becomes smaller as the 

group number increases. 'l'he three countries classified in group 7, 

manufacture items from each of the first five product groups. Basically the 

Republic of Korea and India manufacture just about all of the goods iden':ified 

as being part of the electric power equipment industry. 'l'he Republic of Korea 

is even making an attempt to make gas turbines. 

There are five countries in group 6. Within that group, Pakistan makes 

goods in groups one through five. Colombia and Indonesia make goods in groups 

one through four with isolated manufacturing operations in group five. 

Algeria manufactures some items in group four with minor, specialized ventures 

in group five. Egypt manufactures items in groups one to three only. 

Finally, the three countries in the lowest classification are liaited to 

manufacturing goods in groups one and two. 'l'here 're two exceptions to this 

situation. Bolivia does some construction supervision and Tanzania has some 

manufacturing activities in group three. 
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Two conclusions may be drawn from an examination of this table. First, 

with a few exceptions, manufacture of electric power equipment seems to follow 

a one-dimensional path of development. The types of equipaent that are 

manufactured seem to fall naturally within the six groups that were defined. 

Countries which make equipaent seem to progress from low numbered groups to 

high numbered groups in a monotonic fashion. No country skips a group: 

equipment of lower tec.~nology classification is made before equipment of 

higher classification. 

The second conclusion to be drawn from this table is that the typology 

developed seems to be meaningful in that the type groupings that were 

developed are directly correlated with the progress of the the ranges of 

products manufactured. 

'ftle following sections (3.1 to 3.11) are summaries of the 11 country case 
. 2/ studies.-

3.1 Republic of Korea 

3.1.l Introduction 

The Republic of Korea is the most heavily developed of the eleven 

countries selected for the case study. It is almost fully electrified and has 

a substantial industrial structure whjch is highly competitive in many world 

markets. 

'ftle Republic of Korea's Government policy does seem to involve allocation 

of industrial resources to certain areas with a view to reduce duplication of 

efforts by Korean companies. It is not clear from the country case study just 

how this policy is implemented or enforced. 

2/ The caee etudies are available in the UNIDO secretariat, in original 
languages and draft Englieh translation wherever applicable. 
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KEPCO: There is one, large electric utility company in the Republic of 

Korea, the Korean Electric Power COLJ>'>ration {KEPCO). It has two important 

non-utility s~bsidiaries, the Korea Power Engineering Company {KOPEC) and 

Korea Heavy Industries Company {KHIC). 'nlere is also an emerging producer of 

nuclear fuel, the Korea Nuclear Fuel Company. 

KOPEC is an architectura1 /engineering firm. It performs traditional 

services such as plant design and supervision of construction. It has P.merged 

fairly rapidly from having a very small role in power ~lant construction to 

being the principal contractor for nuclear plant projects. 

KHIC is a manufacturer of large apparatus such as boilers, steam turbines 

and generators. It also operates maintenance facilities for power plant 

components and takes primary responsibility for maintenance of plant equipment 

after the warranty period. 

It appears that the combination of the utility, equipment manufacturer 

and architectural/en~ineering firm gives some advantage to the local industry, 

since purchases of equipment by the utility can be directed towards the other 

subsidiary companies. 

There are a large number of other companies which manufacture electrical 

equipment, some of which have licensing agreements with other countries. 

3.1.2 Future electric power development in the Republic of Korea 

It should be noted that the process of electrification ic nearly complete 

in the Republic of Korea. At the writing of the country case study, there 

were plans for electrification of some 5,638 houses over the next two years at 

a total cost of •us 11.4 million. All of these houses are on islands or are 

remote. Thus, all growth in electric power demand will come from economic 

growth and from redistribution of energy sources away from oil towards 

nuclear, hydroelectric, and coal. 
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As a result of the developments of the oil markets, the Republic of Korea 

seems to have made the decision to invest heavily in nuclear generating 

capacity. The country case study report discloses twelve nuclear units, of 

which nine are still under construction or in the planning stage. Current 

projections show nuclear generation exceeding conventional thermal generation 

in 1990. Between 1984 and 1990, nuclear capacity will increase to 8,516 HW 

from 2 ,866 MW. 

There is no net increase in conventional thermal capacity planned for the 

rest of the decade. 

There are plans for a modest increase in hydroelectric capacity, from the 

present 1,202 MW to 3,115 HW in 1990. 1.'hese plans include some development of 

small-scale hydro-electric plants. 

'!1lere will be modest increases in transmission and distribution 

facilities. Transmission lines of 345 kV will increase from 3,025 km to 

4,695 km end 154 kV lines will increase from 7,830 km to 9,620 km. ntere will 

be retirements of lower roltage lines. Distribution lines will increase from 

151,565 km to 172,572 km. In the same period, there will be four 345 kV 

substations and four 154 kV substations built, with a good number of 

retirements of 66 and 22 kV substations. 

3.1.3 Development of capability 

There has been a consistent pattern of utilization of plant acquisition 

as learning instruments. As it has acquired powP.r plants, KEPCO has insisted 

that Korean engineering firms be given some of the work. KEPCO can control 

the allocation of work because it serves as its own general contractor. As 

local engineering firms became more capable, they were able to handle a larger 

fraction of the work. "nlus, while KCPEC had only about S per cent of the 

engineering work in the first two nuclear units to be built in the country, it 

will be the primary A/E firm, doing over 70 per cent of the work for the 

eleventh and twelfth units. The learning process is continuing, for even with 

these latest two units there will be foreign engineering firms participating. 



- .. --------

- 40 -

KOPEC has, through this mechanis•, developed the capability to do 

complete engineering and construction jobs for conventional thermal plants. 

In the electric power equipment business, Korean industry makes use of 

licensing arrangements as learning devices. As an exa•ple, ICRIC has licenses 

vith General Electric, COllbustion Engineering, Babcock and Wilcox, Reyrpic, 

Alsthom Atlantique, Hitachi, Framatome, Wooley Ltd. and Westinghouse for 

technology related to thermal, hydraulic and nuclear plants. 

In contrast t\l the steady progress made by KOPO: in power plant design 

and construction supervis~on, IOIIC has aade rapid and recent inroads into 

construction of equipaent for pover plants. Prior to 1979, ICllIC manufactured 

no equipment at all for nev KEPCO paver plants. Starting in 1979, IOIIC has 

manufactured substantial parts of the boilers, turbine-generator sets and 

components of the balance of plant. For the latest fossil fired plant to be 

commissioned, the Sao Hae plant, ICllIC was responsible for 50 per cent of the 

boiler, 36 per cent of the turbine-generator set (including construction of 

the generator) and 64 per cent of the balance of plant. Of the major 

categories of plant equipment, only the plant substation does not have 

substantial involvement of local industry. 

3.!.4 Constraints 

'nte country case study discusses only a few perceived constraints to 

further development of the electric power equipment industry in the Republic 

of Korea, including a lack of skilled manpower and uncertainty in capital 

equipment markets. It might also be noted that the market will soon become 

saturated. As Korean industry takes over all parts of equipment manufacture 

and ?lant construction, there will be no foreign component to replace. 

Further, since the country is at present fully electrified, there will be no 

further contribution to the local market from electrification. 

Finance is of concern prim&rily because it reflects uncertainty in future 

markets. The d<>11estic market in the Republic of Korea is limited in size: it 

is not a large country and it is pra~tically fully electrified. The size of 
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the electric pCNer ayatea in the Republic of Korea vill grov in pace with 

economic growth, tlhich, in the industrialized vorld, has not been high in 

recent yeare. 

1hi• .. , not be a serioua problem for the Republic of Korea, which 

eucceaafully aanufacturea .. ny goods and can be expected to becoae active in 

the export .. rltet fo'l some type• of electrical equipment. On the other hand, 

that .. r1tet is becoming 110re competitive becaus~ .any countries have electric 

power equipment capabilities which are underutilized. 

Another constraint aentioned is that of manpower. There are not enough 

highly skilled people in the country to staff a growing electric power 

equipment industry. 

3.1.5 Rec....endations 

In the cou~try case study only a few recommendations are made for 

aeaaur1!8 to be ta~en to increaae the domestic production of electric paver 

equipment. These include carrying through a scheduled investment by KOPEC in 

IClllC and continued acquieition of technology frOIS around the world. 

3.2 Merico 

3.2.1 Introduction 

Mexico ia a large and newly industrializing country. Over the past few 

year• it has experienced financial proble .. , and this has hampered its 

indu1trial development. However, there are expectations of better times ahead. 

Mexico ha• sub1tantial indigenous energy resources, and is in fact a 

large net exporter of energy, chiefly as petrole,Jm. Both oil and natural gas 

are found in quantity. Mexico ha• 1ome coal, although to date it has been 

u1ed pri .. rily in metallurgical application•. Effort• are underway to use 

some of Mexico'• coal re1erves for the generation of electricity. TherP. are 

1ome hydroelectric re•ource1 which are partially exploited. 
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The electric power system in Mexico is nationalized and covers most of 

the country. Its plans for expansion are extensive, but have been and may be 

in the future limited by national r~sources. 

Mexico has a substantial industrial base, manufacturing many of the 

component parts required by the power system. At present steam and gas 

turbines and large generators are not made in the country. However, Mexico is 

starting to produce water turbines and manufactures most of the other 

co,ponents. 

'nle electric power system is maintained locally, with help from foreign 

sources primarily for major or warranty repairs. Training of Mexican 

nationals is carried out both locally and in foreign locations. 

Mexico has susbstantial capabilities for planning and specifying the 

power system and major c~mponents. Foreign help is required in detailed 

design of power plants. Mexico exports civil engineering and civil works 

capability. 

Access to technology is through several different channels, including 

licensing, association with foreign enterprises and joint ventures. 'ftlere is 

some skepticism regarding subsidiaries of foreiga companies. It is felt that 

these yield littLe local benefit. 

Mexico feels several constraints towards the devtlopment of a local 

electric power equipment industry. 'ftle local market is felt to be too small 

to suppo~t a fully-fledged industry. Further, the market is dominated by a 

few companies which are poorly organized. 'ftlere are a few constraints which 

have to do with the industrial infrastructure, including a lack of capacity 

for manufacture of rolled steel and porcelain insulators. Access to 

technology seems to b~ a major problem. 
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3.2.2 Electric power system 

In 1983, the Mexican electric power system had an installed capacity of 

about 18 GW. Of that capacity, 36 per cent was hydroelectric, 60 per cent was 

thermal, incl~ding steam turbine as well as internal combustion engines. The 

rest was mostly geothermal. 

Over the next 15 years, Mexico is planning a major expansion of the 

electric power system. Over that period about j8 GW of capacity will be 

installed, including 25 GW of thnrmal capacity, 11 GW of hydroelectric 

capacity and roaghly 1 GW each o~ geothermal and nuclear capacity. There wil.l 

be transmission and distribution expansion to match. 

Beyond the expansion of capacity, Mexico plans to integrate system 

planning and operation, to result in increased reliability and economy of 

system operation, the reduction of losses for improved ef ~iciency, promotion 

of cogeneration where applicable and improved labour productivity in the 

indc.stry. 

'11le size of the market described indicates that it will support a 

substantial equipment industry, although it will not be appropriate to make 

the larger pieces of equipment, turbine generators and so forth, solely for 

the Mexican market. 

3.2.3 Power equipment: gener~~ comments 

Mexico has no firms which manufacture steam or gas turbines. A new 

enterprise is jdat starting to manufacture hydraulic turbines. National 

content of these is limited by the lack of capacity for large-scale steel 

c~sting and forging. 

Many other components of power systems are made, including transformers, 

switchgear and transmission lines. Some component parts are imported, 

including electrical stP.el sheet, porcelain bushings, some types of insulators 

and load tap changers. 
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3.2.4 Maintenance activities 

Most maintenance activities are carried out v~th local personnel. 

Mexican power plants generally have machine shop facilities which can make 

component parts. Regular maintenance and minor repairs are aade locally. 

Foreign assistance is required for .ajor repairs. particularly to ca.plex 

components such as steaa or gas turbines. Of course repairs aade during 

warranty periods are also carried out by foreign nationals. 

Foreign nationals are involved in training Mexican nationals for plant 

maintenance and repairs. 'Ibis training is carried out in several different 

modes: there are practical courses taught by middle level technicians (who 

are often local themselves), visits to manufacturing plants abroad (often 

involving training sessions), and on-the-job training which aay be supervised 

by locals, foreigners or a cOl'll>ination of both. It is felt that these 

maintenance activities help to develop local manufacturing capabilities. 

3.2.5 Engineering and consultancy 

Mexico has developed substantial capabilities in planning and engineering 

design. There are two major of fices within the public utility which deal with 

plant construction: a Planning Office and a Construction Directorate. It 

appears as if Mexico has the capabilities for planning not only the power 

system but also the first-order design of its plants. 

The utility gets help from foreign enterprises when planning for specific 

pieces of equipment is required. It is usually :he manufacturer of the 

equipment that gives the assistance. 

Mexico has a highly developed civil works industry. It exports civil 

engineering services and civil work to other countries. 
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3.2.2 Electric paver system 

In 1983, the Mexican electric power system had an installed capacity of 

about 18 CW. Of that capacity, 36 per cent was hydroelectric, 60 per cent was 

thermal, including steam turbine as well as internal combustion engines. The 

rest was mostly geothermal. 

over the next 15 years, Mexico is planning a major expansion of the 

electric power system. over that period about 38 GW of capacity will be 

installed, including 25 GW of thermal capacity, 11 GW of hydroelectric 

capacity and roughly 1 GW each of geothermal and nuclear capacity. 'Dlere will 

be transmission and distribution expansion to match. 

Beyond the expansion of capacity, Mexico plans to integrate system 

planning and operation, to result in increased reliability and economy of 

system operation, the reduction of losses for improved efficiency, promotion 

of cogeneration where applicable and improved labour productivity in the 

industry. 

'ftle size of the market described indicates that it will support a 

substantial equipment industry, although it will not be appropriate to make 

the larger pieces of equipment, turbine generators and so forth, solely for 

the Mexican market. 

3.2.3 Power equip11ent: general comments 

Mexico has no firms which manufacture steam or gas turbines. A new 

enterprise is just starting to manufacture hydraulic turbines. National 

content of these is limited by the lack of capacity for large-scale steel 

casting and forging. 

Many other components of power systems are made, including transformers, 

switchgear and transmission lines. Some component parts are imported, 

including electrical steel sheet, porcelain bushings, some types of insulators 

and load tap changers. 
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3.2.4 Maintenan:e activities 

Most maintenance activities are carried out with lo~al personnel. 

Mexican power plants generally have machine shop facilities which can make 

component parts. Regular maintenance and ~incr repairs are made locally. 

Foreign assistance is required foe major repairs, particularly to complex 

components such as steam or gas turbines. Of course repairs mad~ during 

warranty periods are also carried out by foreign nationals. 

Foreign natiouals are involved in training Mexican nationals for plant 

maintenance and repairs. '11lis training is carried out in several different 

modes: there are practical courses taught by middle level technicians (who 

are often local themselves), visits to manufacturing plants abroad (often 

involving training sessions), and on-the-job training which may be supervised 

by locals, foreigners or a combin~tion of both. It is felt that these 

maintenance activities help to develop local manufacturing capabilities. 

3.2.5 E~gineering and consultancy 

Mexico has developed substantial capabilities in planning and engineering 

design. 'lbere are two major offices within the public utility which deal with 

plant construction: a Planning Office and a Construction Directorate. It 

appears as if Mexico has the capabilities for planning not only the power 

system but also the first-order design of its plants. 

The utility gets help fr0111 foreign enterprises when planning for specific 

pieces of equipnent is required. It ~s usually the manufactur.er of the 

equipment that gives the assistance. 

Mexico has a highly developed civil wocks industry. It exports civil 

engineering services and civil work to other countries. 
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J.2.6 Electric power equipment industry 

'nle electric power equipnent industry in Mexico d&tes back to the 1940s. 

It was promoted by the r~deral Electricity Commission, presumably to enhance 

national independence. 'nle country case study gives a complete rundown on 

various component parts of the indust~y, and a brief s~umary of that rundown 

is contained here. 

Boilers are made in Mexico by two firms: Cerrey, which is related to 

Combustion Engineering (United States), makes component parts of boilers and 

sells boilers made in the United States. Babcock and Wilcox de Mexico 

(related to B+W of the United States) makes small boilers and components and 

engineering for large boilers. 

A firm to manufacture water turbines (TEISA) was established in 1979 with 

equity participation of Sulzer of Switzerland. It will have the capability to 

make hydraulic turbines of up to 200 MW capacity. A national content of 

90 per cent will be possible as eoon as Mexico obtains the necessary steel 

casting capability. 

Electric motors have been made in Mexico since 1950. Initially only 

small integral horsepower motors were built. At present motoro range up to 

10,000 HP for AC motors and 200 HP for ~ motors. Many firms make electric 

motors. Before the current economic recession plant utilization of this 

industry was about 90 per cent. '11tese firms supply virtually all of Mexico's 

needs for electric motors. 

Four enterprises make generators. Two of thece are limited to very small 

units. The largest generators made in Mexico are rated at 15 MW. 

Transformers have b'.en made in Mexico since the late forties. There are 

now 40 companies which make transformers, including 14 which supply the 

national utility. About 25 per cent of the value of transformers must be 

imported because Mexico has no capacity for rolling electrical steel sheet and 
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does not make high voltage porcelain bushings. Mexico does make copper and 

transformer oil. These firms supply most of the country's needs and are 

becoming mo•e competitive. In 1977 they supplied 71 per cent of installed 

transformer c3pacity and 85 per cent in 1981. 

A wide ran~ of switches is made in Mexi~o, including~ 

L~w voltage &witches, moulded and non-mould~d, to 5,000 A 

Oil switches rated from 7.5 to 34.5 kV 

High voltage swit~hes, to 420 kV, SF
6

• 

It should be notPd that with switchgear, particularly in high voltage 

ranges, a large part of the value can be in insulators and bushings. 'ftlese 

are generally imported. Mexican industry is said to be non-competitive in 

some types of switchgear, notably 34.5 kV magnetic breakers. 'l1lere is now 

excess capacity for the largest switchgear (high voltage SF6 ). 

Mexican industry ~roduces electric switchboards, using both local and 

imported technology. It is expected chat some of this equipment will be 

exported in the near future. Mexico supplies most of its own needs in this 

area, while the more complex switchboards associated with power plant controls 

are still imported. 

Transmission towers and distribution towers and poles are exported from 

Mexico. Some types of insulators, including glass suspension insulators are 

made in the country, although larger porcelain insulators are imported. Some 

special purpose plastic insulators and smaller porcelain insulators are made 

in the country. Wire, cabie and most other types of transmission and 

distribution apparatus is made in the country. It is felt that the 

manufacture of transmission apparat~s is fragmented and that fewer larger 

producers would be more effective. There is a lot of competition from abroad, 

particularly from the French and Japanese. 
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3.2.7 Organization of production 

Despite the fact that the electric utilities in Mexico are nationalized, 

the associated manufacturing industry is largely private enterprise. ntere 

are about 2,000 companies with about 170,000 employees manufacturing 

electrical equipt'lent. 

3.2.8 Mastering of technology 

Several sources for technology are discussed. Technicians are trained 

abroad, chiefly by foreign suppliers of complex equipment, to maintain that 

equipment. In contracting for design services and in following the process of 

design the country can acquire important techniques. 

There is a local Electrical Research Institute which maintains testing 

facilities, has expertise of its own and extensive foreign contacts. 

Finally, the technical staff of the manufacturing enterprises within 

Mexico make visits abroad to keep abreast of technical developments in other 

countries. 

Mexican industry has followed a path that seems to be fairly common. It 

started its technological development with repai~s to equipment made abroad 

and has progressed through starting to make that equipment locally. 

3.2.9 Access to foreign technology 

Mexico has access to foreign technology through all of the normal 

channels. In some cases it purchases licenses from foreign firms, in some 

cases it forms associations with foreign companies, and in some cases it forms 

juint ventures or subsidiaries of transnational companies are formed. 
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A lav concerning the transfer of technology resulting from licensing 

regulates the transfer. by controlling the duration of contracts. the payment 

of royalties, exclusive rights in the national market and the guarantee of 

participation in external markets. Similarly. there are regulations 

concerning the participation of foreign investment in the country. 

Subsidiaries of foreign companies contribute little to technological 

development of Mexico because. according to the case study. they operate under 

strict control from their parent enterprises. which prevents them from 

revealing their processes. 

3.2.10 Constraints 

There are a few constraints which seem to be hampering the developaent of 

an electric pover equipment industry in Mexico. Amon! the most serious are 

the nature of the market and financing considerations. 

The market for electric pover equipment is limited in Mexico. 'lbere are 

only three enterprises which use such equipment. Being government owned and 

operated, these organizations are subject to extraneous constraints such as 

the austerity measures recently enforced. 

Financial considerations are very serious. The user agencies have a 

tendency not to pay their bills on time. Coupled with inflation, this creates 

major problems for equipment suppliers, since the value of unpaid notes 

deteriorates with time. 

'11lere are a few problems associated with the industrial infrastructure of 

the country. There is a lack of capacity for making insulators and bushings 

and f~r rolling electrical sheet steel. No insulating paper is manufactured 

in Mexico. These items must be impor~ed. 
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Availability of lubour does not seem to be a problem. Mexico has an 

adequate supply of skilled labour. 

Access to technology is a serious problem for Mexico. In particular, it 

does not seem to be able to gain access to the technology required for 

manufacturing complex items of equipaent such as steaa and gas turbines and 

large generators. 

3.2.11 Linkages with other capital goods industries 

With respect to raw materials, there are sufficient supplies of steel and 

copper (except for the lack of electrical sheet steel rolling capability). 

Mexico has no b9uxite but aluminum refining and processing capacity exists. 

Mexico has the capability of making small forgings and castings. A large 

plant for forging and casting is under construction, with Japanese 

technology. It will be able to produce forgings of 70 tons and steel castings 

up to 100 tons. 

It appears as if some of the manufacturing facilities which could be used 

to produce large ele~tric power equipment are regarded as heavy industry 

plants, and as such are being used for making other types of machinery for use 

in mining, cement, iron and steel and petroleum industries. Because of this 

capability, the plants are not severely vulnerable to swings in demand for 

their equipment. 

3.2.12 Policies and strategies 

'11le objectives of national policy are, inter alia, to reduce idle 

capacity in manufacturing facilities, to stimulate the substitution of locally 

manufactured capital goods, to increase the opportunities for small- and 

mediwa-sized firms, to reduce concentration of investment, to prevent foreign 

capital from acquiring efficient Mexican enterprises, t~ raise the level of 

technological development and to generate exports. To implement that national 

policy there are a number of measures. 
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One of the major policy tools is the behaviour of public sector firms, 

primarily the electric utility system. 'nlis is said to be oriented towards 

minimizing idle capacity and stimulating the import substitution process. 

Further, subcontracts are being used to incorporate a larger number of smaller 

firms since it is felt that small and medium sized firms contribute more to 

~~ployment t~an do larger firms. 

An apparently complex system of protection and promotion is being used to 

promote joint ventures which will contribute both to the balance of payments, 

the development of local technology and the protection of infant industries. 

3.3 Colombia 

3.3.1 Introduction 

Colombia is a relatively advanced nation within the set of country 

cases studied. 'nle electric power sector is predominantly based on 

hydro-electricity and coal. Hydro-power accounts for over 60 per cent of both 

the capacity and energy, the remainder being thermal capacity, primarily 

coal. Projections to 1995 indicate that the thermal capacity will grow by 

less than 25 per cent while the hydro capacity will more than double. 

The importance of hydro in Colombia can be seen in the fact that Colombia 

reportedly accounts for 20 per cent of the hydro potential in Latin America. 

At the present time the power sector in Colombia is publicly owned either at 

the national or the municipal level. In contrast to this the industrial 

sector in Colombia is privately owned though, as is frequently the case, 

subject to considerable governmental influence. 

Within Colombia a significant amount of the equipment for the electric 

power system is available. Recent governmental rulings now favour locally 

manufactured goods over imported goods in the sector. 'nlis ruling may, in the 

intermediate run, have a very positive impact on the electric power equipment 

sector both from the perspective of supporting local industrial development 

and from the perspective of allowing for ~tended utilization of production 
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facilities. Currently a number of the manufacturing facilities lack 

sufficient demand for products to go beyond single shift operation. Expansion 

to multiple shift operation will have the effect of lowering both average and 

marginal costs. 

3.3.2 Interconnection Electrica S.A. (ISA) 

ISA was established in 1967 to interconnect the existing utilities in 

Colombia, specifically Eapresa de Energia Electrica de Bogota, Eapresas 

Publicas de Hedellit, Corporacion Autonoma Regional del Cauca, Electraguas, 

and Corporaci6n El~ctrica de la Costa Atlantica (CORELCA). ISA also had the 

function of planning for the systea as a whole. After several related actions 

of the Governaent, the powers of ISA were modified in 1979 so as to allow for 

broader sectoral planning. The result was a set of studies and plans for 

development of the electric power sector, specifically the hydroelectric 

potential. This develo?lff!nt is financed through the Financiera E~ctrica 

Nacional with authority to raise funds from domestic and international debt as 

well as from domestic savings. 

As a portion of the effort to encourage local participation in 

development activities in the electric power sector, a ruling in 1979 required 

ISA to break down expected capital equipment requirements by category by year 

required. This is intended to encourage local manufacturers to plan for and 

invest in required capacity to supply capital equipment and services to the 

utilities. 

3.3.3 Future electric paver developm:?nt in Colombia 

'nle direction of future electric power development in Colombia is towards 

hydro power. Total installed capacity is projected to increase from 6,885 MW 

in 1984 to 13,979 Ill in 1995. Of this hydro capacities will increase from 

4,726 Jill to 11,354 MW. The remainder will be accounted for by thermal 

capacity, primarily coal. The major thrust of the utilities in Colombia has 

been towards electrification of rural areas. The National Rural 

Electrification Plan impJemented between 1981 and 1983 provided electricity to 
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145 1 000 dwellings required 23 1 000 km of high and low voltage lines and 10 1 000 

transformers. Similarly the Integrated Rural D£velopaent Progra...e begun in 

1976 benefitced 40 1000 faailies with 5 1200 km of transmission lines. To 

fulfil demand on the Atlantic coast and San Andres by 1995 a further plan has 

been started which vil~ cequire over 2 1 000 km of transmission lines to reach 

345 small and mediwa sized local centres. 

While there has been liaited implementation of systems. considerable 

study has gone on in alternative sources of energy. The most promising for 

Colombia would appear to be small hydroelectric systems for rural and marginal 

urban settlements that are isolated from the grid. The present plan calls for 

implementation of 60 projects between 500 and 20 1000 kW. Other projects are 

being considered in solar 1 geothermal and biomass energy. 

3.3.4 Development of manufacturing capability 

At the present time there is capacity within Colombia for the supply of 

many components of electric power systems and to supply manpower for 

consultant services. 

Colombia has a strong base in consultancy firms capable to carry out 

civil and other engineering services ranging from exploratory work to 

operational start-up. 'ftlese firms dominate both the manpower and funding for 

civil and engineering activities in the electric power sector. It is 

interesting to note that the number of foreign consultants required is in part 

determined by the requirements of the foreign lending agencies. 

Colombia currently produces both fire-tube and water-tube boilers of 

medilllll size. 'ftlese are produced both for the domestic and the export market. 

'l1lere is excess capacity in this sector at the present time. 'ftlis sector 

supplies industrial boilers and some utility boilers in Colombia. 

Transmission towers are supplied by local manufacturers for whoat this is 

only one part of their metal working business. 

• 
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There are no firms aanufacturing gas turbines but one firm manufactures 

water turbines. '11lese are up t6 120 kW, 100 m head and 100 gallons per minute. 

Both one and three phase motors are manufactured in Colombia in a 

significant number. three large manufacturers with foreign participation 

produce both motors and transformers. 'l1le majority of the producers are 

smaller in size and have, apparently, technical limitations. 'Dlose firms that 

produce high voltage transformers have only an electric utility market and 

must compete with foreign suppliers. 

There are eleven firms involved in substations, switchboards and 

high-voltage gear. Those firms involved in the high-voltage business are 

competitive with foreign firms in quality and price. In the smaller firms 

specializing in low and medium-voltage equipment there is considerable 

underutilization of capital stock. 

While no direct figures are available, the largest section of imports is 

accounted for by large transformers and generators primarily because of 

quality constraints in local manufacture. 'nle second largest amount is 

accounted for by turbines and finally by auxiliary equipment required such as 

condensers for boilers. 

3.3.5 Constraints 

Constraints to the development of the electric power equipment sector in 

Colombia stem primarily from lack of available skills within the economy and 

from capitalization in a market economy. nte skills requirements are being 

built up through requirements for maintenance from within the country. ntere 

is considerable belief that the maintenance operations have led to the 

establishment of competitive production facilities within Colombia. 

3.3.6 Reconaendations 

Colombia is developing a relatively active market for electric power 

equipment. Given the dominance of hydropower in its future growth path, the 

expansion of capabilities into the intermediate sized development projects may 
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be advisable. 11te development of skills in civil works for the hydro 

development is also likely to encourage employment and relieve some of the 

requirements for foreign expertise. 

3 .4 Egypt 

3.4.1 Introduction 

Egypt, having some oil resources, is a net exporter of energy. There is 

also some coal in the Sinai region of the country and hydroelectric power is 

available from th~ Nile. There are substantial gas fields which are currently 

underutilized but which may provide a lot of energy in the future. 

The electric power system in Egypt has been growing at a relatively rapid 

pace for the last two decades and projections are that it will continue to 

grow for several years. Fuelling this expansion is growth in the Egyptian 

economy and an aggressive rural electrification programme. Current 

projections are that most of the expansion in generation will be oil or 

natural gas Fred. There are plans for two large nuclear units. 'nlere will 

be little hydroelectric development, largely because the Nile in Egypt is 

almost fully developed already. 

3.4.2 Electric power system 

Egypt has a single electric power system with a fairly complicated 

administrative structure. Ulis system has had a striking number of 

reorganizations over the last twenty-five years. Effectively, however, there 

is one organization that generates electricity which is marketed through 

municipalities and the rural electrification authority. 

'l1le largest single s~urce of electric energy is High Dam at Aswan. The 

smaller Aswan Dam also provides substantial electricity generation. These are 

both in the south of the country, away from the major population centres, 

Cairo, Alexandria and the Nile delta. They are connected to the north by a 

• 
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pair of 500 kV transmission lines. Generation in the north comes from thermal 

power plants, generally steam turbine plant~ burning heavy oil, but there are 

some gas turbine plants burning kerosene. 

The Egyptian electrir. power system has experienced substantial growth in 

recent decades, and that growth is expected to continue. Currently under 

construction are 11 oil fired units totalling 2,170 MW, three gas fired units 

totalling 233 MW, and four hydroelectric units totalling 270 MW. The latter 

are at a second powerhouse at Aswan Dam. 

Not yet under construction but planned for the next years are two nuclear 

units of 1,000 MW eacn; 210 MW of additional hydroelectric units to Le 

installed in three low-head locations, one pumped hydroelectric storage 

facility, four coal fired units rated at JOO MW each and three oil or gas 

fired units rated al 300 MW ~ach. 

The current generating capacity of the Egyptian system is about 6,000 MW, 

so the additions currently planned for the next seven to ten years represent 

more than a doubling of installed generating capacity. 

The transmission and distribution systems will also experience 

substantial growth. Currently under construction are over 2,000 km of 

transmission line rated between 33 kV and 500 kV. Planned but not yet under 

construction are 1,000 km of 500 kV line, 5,800 km of 220 kV line, 200 km of 

132 kV line and 3,000 km of 66 kV line. All of this is planned to be in 

operation before 1990. It is also planned to build about 20,000 HVA of 

substation capacity in that period. 

Distribution facilities are heavily influenced by the rural 

electrification programme. At the present time about 80 per cent of the 

population of Egypt has some sort of electrical service, although much of that 

has a nominal rating of only 40 watts per person. Over the next decade Egypt 
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intends to e~~end rural electrification to virtually all of the rest of the 

populace. 'lbere are plans for 10,000 km of distribution lines at 11 and 20 kV 

and 8,000 km of distribution cable. 

3.4.3 Maintenance activities 

To date, virtually all major electric power facilities have been built by 

foreign firms using foreign equipment. Egyptians have provided some input to 

plant construction, primarily in civil works and fabricated steel. 'l11ese will 

be discussed later on in this document. 'lbe major role played by Egyptians in 

the electric power system is in operation and maintenance. 

1ost routine m.-~intenance, after applicable warranty periods, is carried 

out locally. Egypt makes it a practice to buy enough spare parts for 

generating stations and substations to last for several years. Special tools 

and fixtures required for maintenance and repair are also purchased 

initially. Some renewal parts are made in Egypt. 

Substantial assistance comes from the manufacturers of equipment. Egypt 

sends maintenance people abroad to the factories of suppliers to learn about 

plant equipment. In addition, there is local training of maintenance people, 

conducted both by foreigners and by Egyptians. Difficult maintenance problems 

are sometimes solved in part by consultation with foreigners. 

'l11e country report suggests that Egyptians trained abroad have had 

substantial effect on the development of an electric power equipnent 

manufacturing industry in Egypt. 

3.4.4 Development of local capabilities 

Egypt has, in recent years, developed some capacity for system and plant 

planning and design. It should be noted, however, that virtually all of the 

generation and transmission capacity in the country has been produced through 

turnkey arrangements. Almost all major equipment is produced entirely outside 

of the country. 

• . 
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Egypt's Ministry of Electricity has sufficient planning capability to 

specify, in general terms, the tyre, location and rating of n~w plant 

capacity. Detailed design of new power plants is still done by the plant 

constructors, ..tio are always foreigners. 

Egypt has developed a civil works capacity which is highly competent and 

apparently competitive. All civil work is done by Egyptian companies. In 

addition, Egypt has developed the capability to manufacture steel towers and 

steel and concrete poles. 

3.4.5 Domestic production of electric power equipnent 

There are nine major firms which produce equipaent or supplies relevant 

to the electric power system. Details of these firms are swmnarized below. 

Of the nine firms, six are entirely government owned and one has only one per 

cent private ownership. 

Of the group of nine firms, four can be said to make electric power 

products. 'lbe El Nasr Company for the Manufacture of Transformers and 

Electrical Products makes transformers and disconnect switches. The Egyptian 

Electric Cables Company makes cables and insulated wire. Two recently founded 

firms, EGEMAC and ARABB. make switchgear and other related equipment. These 

are joint ventures with Siemens and Brown Boveri, respectively. 

The remaining five firms include three SL~el fabricators, one non-ferrous 

metal fabricator and one manufacturer of asbestos and concrete pipes and poles 

and bricks. 

Regarding the basic materials, copper is practically all imported and 

aluainium is produced in Egypt, but at great expense. Bauxite is imported and 

refined into aluminium metal using standard electrolytic techniques. Since 

Egypt is burning oil to make its marginal electricity, it does not have a 

comparative advantage in aluminium production. Egypt does have a steel 

indu1try, however, and mo~t steel requireC. for electrical equipment is 

produced or could be produced in the c~untry. 
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J.4.6 Mastering of technology 

A major problem facing Egypt is the mastering of technology. Training is 

strongly connected with the source country of equipment, as if all technology 

were associated with one or anoth~r form of equipment imports. 

Egypt has certain research and aevelopment resources. In addition to the 

univer3ities there aLe national institutes, including the National Research 

Centr~ and a ffjLh Voltage Research Centre which is owned by the Ministry of 

Electricity. 

'l1le problem with mastering of technology lies in t~e relative lack of 

manufacturing of equipment with technological components. A review of large 

firms making electrical equipment makes this case quite clear. 

'l1lere have been some imports ~: technology. For many years this was 

through licensing arrangements. Egypt bas had a wide range of technology 

licenses, from France, Germany, Switzerland, Hungary, Czechoslovakia, the 

United Kingdom and other countries. 

In 1974 Egypt made an attempt to attract foreign capital in manufacturing 

industries by allowing joint ventures. Two of the nine major firms are of 

this category, m~king electrical equipment for the Zgyptian market. There is 

still very little indigenous electrical equipmen~ industry in Egypt, and none 

that seems to export or to compete in world markets. 

J.4.7 Linkages with other capital goods industries 

'l1le electric power equipment industry uses the same raw materials as 

other industries: copper, aluminium and steel. Of courde those materials are 

produced by industry, and other industries such as automobiles and 

constr~ction use them as well. In addition, the electric power equipmer.c 

industry uses casting facilities used by other industry. 
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Finally, a relatively large part of local electric power equipment 

manufacture is in poles and towers, and the companies which produce those also 

make tanks, cranes, boats, truck bodies and so forth. 

3.4.8 Constraints 

'lbere are two general types of constraints. One of these Jeals with the 

size of the markets involved. It suggests that the domestic market is not 

large enough to suppt>rt a local electric ?Ower equipment industry. It puts 

forward the recommendation that developing countries should co-operate and buy 

different types of electric power equipment from each other. 

A second class of constraints is that of financing. '!be country report 

points out that no private capital participates in large industries, and that 

the government does not always have enough foreign exchange to invest. 

3.4.9 Policies and strategies 

Capital goods industries get priority in national planning, and that the 

electric power equipment industry has received substantial emphasis. The 

government invests in this industry and affords the industry substantial 

protection from outside competition. As an example, it is forbidden to import 

electric power equipment which is also manufactured in Egypt. 

3.5 Algeria 

3.5.l Introduction 

Algeria is a producer of petroleum and natural gas and is a member of 

OPEC. Its oil production has produced some prosperity and financed much 

capital investment. A large amount of indigenous natural gas is a fuel for 

local use as well as export. 
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There has been a lot of investment in the electric power systea. This 

has involved a large increase in generation as well as expansion of rural 

electrification. At the present time over two-thirds of the dwelling units in 

the country are electrified and it is planned to have complete electrification 

by the end of this decade. 

Algeria has a strictly planned economy. The public electric utility is 

making eff~rts to pt'l11lote the growth of domestic manufacturing companies. It 

does this by purchasing what goods and services it can locally and by 

requiring foreign contractors to work with local firms. 

At the pres~nt time Algeria has capabilities for making most of the low­

and medium-technology components of electric power system, including towers, 

cables antl wire, fittings, cabinets, meters, some motors, generators and 

transformers. It doee all civil and most assembly work in-country. Algeria 

does not hcve the capacity to make turbines, large generators nor large 

transformers. 

3.5.2 General information 

Algeria is a geographically large coun~ry &O per cent of which is 

desert, It ~as a population of about 20 million people. It is a member of 

the Organization of Petroleum Exporting Countries (OPEC) and is indeed a major 

producer of oil and natural gas. 

Petroleum is very important to the Algerien economy, accounting for about 

one third of the Gross Domestic Product. 'ftle prosperity resulting from rising 

petroleum pri~es over the last decade has had a major effect on the country, 

financing a large amount of capital invesment. 

The econ.:>my is centrally planned and virtually all industry is owned by 

the government. 'ftlere is very little privately owned manufacturing, except 

for small workshops. ' 
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Industrial development ir. Algeria has been directed towarda making 

equipment essential for agricultural development, certain household appliances 

and capital equipment for those industries. A m.ajoE consideration has been to 

maximize local content. 

3.5.3 Electric power sector 

Algeria has a single utility supplying both electricity and natural gas 

(SONELGAZ). over the last fifteen years it has seen an aggregate growth rate 

of approximately 14 per cent. Thus, it has had to bt•ild a substantial amount 

of capacity in that time. In 1982 the installed generating capacity was 

2,458 KW. 

In 1982 the mix and relative fractions of generation capacity were: 

Hydroelectric 11.5 per cent 

Steam turbine 37.0 per cent 

Gas turbine 4~.o per cent 

Diesel 2.5 per cent 

The predominant fuel for generation of electricity is natural gas. 'ntere 

is some hydroelectric generati~n but apparently the water supplies, which are 

already limited, will be needed for other uses. Diesel generation and some of 

the gas turbines are used in remote locations. 

Algeria has embarked on a programme of rural electrification. In 1969 

just over one third of dwelling u.nits had electricity. At present that number 

is about two-thirds and by 1990 it is intended that the country be fully 

electrified. 

All of the rural electrification is being accomplished with locally 

produced resources. '!'hat is, local labour is being used for construction and 

civil work, poles, cable~, fitting3 and so forth are all made in Algeria. 
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3.5.4 Manufacture of electric power equipment 

11le major theme of the country case study is that the public utility 

could promote the development of local industry by requiring a ~hare in 

construction and manufacturing for power system needs. SONELGAZ has taken a 

major role in such development. 

Specific actions are taken on behalf of local industry. In particular, 

long-range planning the utility allows manufacturers to know what equipment 

requirements will be. Standardization reduces the number of items which must 

be develope~ and produced. Technical assistance is given by the utility to 

local manufacturers in situations in which it seems to be appropriate. 

11\e overall development strategy is outlined in the National Plan. 11tis 

describes links between the iron and steel industry and the electric utility 

industry, targets the manufacture of certain capital goods and directs which 

consumer durables will be manufactured. 

Virtually all manufacturing in Algeria is done in the government sector. 

11lere is no foreign capital participating in the manufacturing of electric 

power equipment. Private investment is limited to small enterprises making, 

at the most, small parts. 

'l1le number of enterprisP.s which make electric power equipnent is small 

enough to be enumerated~ 

(1) 'l1le Societ~ Nationale de montage et de construction de mat~riel 

~lectrique et ~lectronique (SONELEC) was founded in 1969. It makes cables, 

transformers and other types of medium and low voltage equipnent. It has 

built higher-voltage equipment, having participated in a 150 kV line and 

builds much equipment for the rural electrification progranne. 

' 
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(2) The Societ~ Nationale de constructions m~talliques (SN.METAL) was 

founded in 1967. It makes fabricated steel structures and boilers. SN.METAL 

makes all transmission towers for SONELGAZ. It is also involved in 

fabrication of structure and sheet metal work in power plants. 

(3) The Societ~ Nationale de constructions m~chaniques (SONACOKE) was 

founded in 1969. It makes electric motors, ptDDps, machine tools and forgings 

and castings. It also makes vehicles, buses and tractors. 

(4) The Office National du Mat~riel Hydraulique (ONAttlYD) makes 

reinforced concrete poles. 

The large nationalized firms have been reorganized into a larger number 

of more specialized firms. These firms have dev~loped shops for maintenance 

and repair of heavy machinery, but these shops axe inadequate to the task. 

SONELGAZ itself has built workshops for manufacturing and maintaining 

switchboards, cabinets and accessories. Among these are the following: 

(5) The El Ulma meter manufacturing factory (SETIF) is a new enterprise 

built by foreign constructors. It will use Swiss and United States technology 

for manufacturing metering, measuring and control apparatus. 

meters as well as electrical apparatus will be manufactured. 

Water and gas 

Technology 

transfer from the foreign firms involves licensing, training of Algerian 

workers and executives, supervision and the supply of specialized equipment 

and tools. At present the local content of the product of this work is about 

65 per cent. It is expected to meet all domestic demand in 1985. It is also 

expected to begin manufacture of circuit breakers in 1985. 

(6) The El-Achour electro-mechanical unit. This facto~y is attached to 

the national enterprise for the electrical engineering industries (ENEL) which 

itself was formed as part of a restructuring of SONELEC. I! manufactures low­

and medium-voltage apparatus, including distribution cabinets and 

substations. By 1986 it is expected to meet all national requirements. 
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(7) The Azazga {Tizi Ouzou) complex of industrial electrical equi.-ent 

is also attached to ENEL. It uses German technology to make medium-sized {up 

to 1.6 Ml/A) transformers, small {up to 180 kVA) alternators, some aeters and 

medium-sized (18.5 to 400 kW) electric motors. National content of its 

proJuct varies between 75 per cent and 85 per cent. By 1986 this factory will 

supply all national requirements for Ml//LV transformers. 

(8) The National Enterprise of Electric and Telephone Cables (ENACA~) is 

a result of the restructuring of SONELEC. As its name ;mplies, it makes 

r.ables, although its product is restricted to bare wires and low- and 

medium-voltage cables. At present, all high voltage cable is imported. 

There are other restructured and expanded enterprises that make 

reinforced concrete poles, transmission line tower~ and metal poles. When the 

expansions now underway are completed the country will have th~ capacity for 

making enough poles for its needs. At present, the country is importing a 

number (about 20,000 in 1983) of timber poles. 

J.5.5 National integration in thermal station construction 

The utility system, being the customer for design services, can help in 

the development of local capability. In order to do this, which of course 

involves channelling work to local firns, SONELGAZ has set about to increase 

its own capabilities in planning, in standardization, to reduce the number of 

pieces of equipment which must be designed, and in engineering. 

'lbree specific measures are used to promote local capabilities. 'lbese 

are local maintenance of control, not making use of turnkey contracts and 

systematic use of national industry. 'lbe purpose of all of these measures is 

to ensure that whatever work can be done by local industry is so directed. 
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3.5.6 Mastering of engineering 

Apparently the strategy eaployed by SOMELGAZ to promote local industry is 

successful, for participation by Algerian firms in power syste• construction 

is increasing. In addition to the founding and operation of technical 

institutes, Algeria has pursu~d the objective of rep!acing foreign consultants 

in a number of roles, including site studies, co-ordination and control of 

work, transport and custOll clear.ance. 

Civil engineering and assembly constitute about half of the cost of a 

steaa plant. Algeria gives priority to the development of skills in these 

areas. As a result, all civil engineering work and 70 per cent of assembly is 

nov carried out by Algerian firms. SONELGAZ owns enterprises for civil works 

and for plant assembly. 

In constructing electrical plant, SONELGAZ is the client and the g~neral 

contractor. Some plant work, including civil engineering and building 

construction, is contracted directly, and much of that is directed to local 

firms. It is possible to direct some work to Algeri~1 firms through agreement 

in the original contract even for that part of the plant which is contracted 

to foreign firms. This is most often done for asselllhly of foreign made 

equipment such as turbine-generator sets. 

At present, Algerian firms carry out about 43 per cent of all work on 

specific power plants. It is expected that this may be increased by 

manufacture of heavy equipment. At present, howev~r, local enterprise 

participation is aostly limited to that part of t~e plant which can be built 

on site. 

Plans are underway for a new national enterprise (CEMEL) which would 

build steam and gas turbines, turbine generators, large motors and diesel 

engines. Apparently there has not been a firm cuannitment to go ahead with 

this enterprise, but studies of its feasibility are pact of the next five-year 

plan (1985-89). 
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Over the next 25 years, Algeria expects to install another 20 GW of 

generation capacity together with transmission and distribution apparatus. 

11tis is a large enough market to justify the development of a heavy equipment 

industry. Further, other countries in the region will also require turbine 

generators, transformers and so forth. Discussions have been held ~ith lllEL 

(India) and other outside firms. 

Algeria appears to have been quite successful in mastering some of the 

technologies. It is self-sufficient in civil engineering and construction and 

makes distribution poles, transmission towers and wire, switchgear cabinets, 

etc. 

3.6 Bolivi~ 

3.6.l Introduction 

Bolivia is the smallest country considered in this group with a 

populat~on of only about six million people. It is a relatively less 

developed country in Latin America. 'nle country case study gives several 

reasons for this, including a dispersed, heterogenous population, the fact 

that the country is landlocked and a lack of inJustrial tradition. Bolivia is 

highly dependent on external sources for virtually all of its industrial goods. 

Bolivia is a geographically large country with a rich arcay of natural 

resources. It has sufficient oil and natural gas for its own needs, and in 

fact exports natural gas. Bolivia has enoubh falling water to produce more 

than enough hydroelectricity to supply all of its needs. It has extensive 

forest land which produces timber, and it has substantial deposits of metal 

ore. 

Most of Bol~via's energy production is in the form of oil and natural gas 

with a little coal production. Charcoal is produced for the tin industry. 

'nlere is some trade between Bolivia and other countries in petroleum products, 

but that is apparently just to balance patterns of uae and production of 

different petroleum fractions. 
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Hydroelectricity is important, yielding about 70 per cent of all 

electrical energy produced. 

Bolivia has very little domestic industry of any kind. The principal 

activities are mining and forestry. 'lbere is some smelting of non-ferrous 

metals: tin, silver, lead and anti1DOny, but apparently no further processing 

of those materials exists. Bolivia is a large exporter of high quality timber. 

In the electric power equipaent industry, Bolivia has firms which 

manufacture distribution transformers, a limited array of cables and some 

distribution systea fittings and polea. All other electric power equipaent is 

imported. 

3.6.2 Electric energy prr.duction 

'11le electric power system of Bolivia is quite small. In 1982 the 

installed capacity totalled 510 MW. Of that, 52 per cent was hydroelectric, 

33 per ~ent was in gas-fired thermal stations and the balance was in diesel 

units, mostly in small isolated systems. 

'111ere are two major electric ~tility c~•panies in Bolivia. One of these, 

Compaftia Boliviana de Energia El~ctrica (COBEE) is privately owned (in fact by 

foreign capital), and serves the capital La Paz. It has 140 MW of hydro 

capacity, all fairly old. The other utility company is the Empresa Nacional 

de Electricidad S.A. (ENDE). This is government owned and produces 108 MW of 

hydro and 166 MW of gas fired thermal capacity. It also operates some 

isolated diesel units. 

There is some electric generation capacity operated by other companies, 

principally by the Bolivian Mining Corporation (COMIBOL). Hydro and diesel 

electricity generation by mining companies utilizes about 10 per cent of all 

installed capacity in the country. There is also a small amount of energy 

generation by sugar and oil refineries from waste products. 
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There are several distribution companies in the country, and ENDE owns 

shares in each of them. There is a rural electrification effort, run by a 

government agency which operates a large number of small, isolated diesel 

units. 

Bolivia has several geographically isolated systems which will eventually 

be interconnected. 

3.6.3 Expansion plans 

Demand growth predictions have been adversely affected by the economic 

crisis which entails a period of near zero or negative growth. The 

predictions that have been made range from no growth for some time to an 

optimistic projection of 7 per cent growth after 1986. 

Short-term plans for eeneration expansion include two hydroelectric 

projects and very little thermal capacity, presumably for isolated areas. 

Several new hydroelectric projects are in various planning stages. 

Bolivia has enormous hydroelectric potential. It is estimated that about 

18 GW could be installed economically, enough to produce 90,000 GWh per year. 

A national electrification plan was corapleted in 1979, before the present 

economic crisis manifested itself, describing a large number of projects, some 

purely electrical in nature and some offering irrigation as well. 

Thermal generation included in the country'::: plans will be fired by 

natural gas or will be geotherma 1. The latter is considered as long-range. 

Electricity generation using gas is considered only for certain areas acd, 

presumably, for those times of the year ~hen hydroelectricity is not abundant. 

In line with the expansion of electricity generation, transmission and 

distribution systell8 will be built, to extend and reinforce existina 

distribution systel!IS, to extend the system to new areas and to link existing 

centres. Only major load areas will be added to the national grid. The 

separate rural electrification scheme will be used for minor load centres. 
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3.6.4 Maintenance 

Because of the relllOte location of most of Bolivia's power facilities, 

these have their own maintenance capability, such as machine shops and lifting 

apparatus. Repairs to generators, including production of many parts, can be 

done on-~ite. An adequate supply of spare parts is difficult to maintain 

because of the wide range of units used and the geographic location of plants. 

Expertise at maintenance work is something of a craft in Bolivia. 'nlose 

who possess the requisite skills pass them on to younger workers, often 

relatives. 1.'here seems to be little ocganized training of maintenance 

people. 'Ibis, combined with a wide diversi:y of equipaent, tends to make 

maintenance a closed and localized speciality. 

The repair of some of the more complex equipment used in protection and 

coammnication is beyond the skill of local maintenance technicians. Only the 

larger companies have facilities for dealing with such equipnent. However, 

increasingly complex equipment is now exceeding the capabilities of any 

Bolivian companies, so that foreign assistance is required even for repairs. 

Maintenance work has had a positive role in developing domestic 

capabilities for manufacturing, at least in the case of a transformer repair 

facility which now as,embles transformers. 

3.6.5 Domestic engineering and consultancy companies 

A law exists which demands that the role of domestic consultants should 

increase ~radually over time. In 1978 there were a substantial nwnber of 

consultants in Bolivia, 62 domestic firms were registered. Because of the 

economic recession there has been little work and the number is now down to 

only three to five firms. Domestic firms did about half of the engineering 

work on new plants. 

Bolivia has civil engineering capability, and local firms are able to 

handle between 70 per cent and 90 per cent of requirements. 
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3.6.6 Domestic production of electric power equipment 

A very limited range of equipaent is produced in Bolivia. It consists of 

distribution transformers of up to 1,000 kVA in rating, aluminium transmission 

cable, insulated wire, wood and concrete distribution poles and some fittings 

made from sheet iron. 

Transformers are assembled in one plant, from parts imported from 

Brazil. No foreign technology is involved. Two other transformer plants 

exist in the country, but they are mostly inactive now because of the 

recession. 

'l1lere are two firms that make cables in Bolivia. Cablebol S.A. was 

started in 1973 with private capital and makes house wiring and telephone 

cables as well as aluminium ove~head wire. It uses imported materials. 

Another firm, Plasmar S.A. makes copper and aluminium conductors, also 

from foceign materials. It has a mix of domestic and foreign capital and uses 

German and Italian technology. It is at present running at a small fraction 

of its capacity. 

A factory for making concrete poles, owned by an Argentine firm and using 

German machinery and technology, is now closed 1lue to lack of a market. 

Another plant, built with local capital but using United States technology, 

treats wood poles. 

3.6.7 Mastering of technology 

Since there is no real manufacturing of electric power equipaent, there 

can be no evidence of mastering of any technology. The non-ferrous metal 

industry has some smelting capacity and there is capability for forging and 

casting. Further, there is an ability to repair old machinery with locally 

fabricated spare parts. 



- 71 -

Repair skills are acquired and passed on in a manner which is not 

conducive to the development of large-scale industry. Training facilities 

exist only in the major firms. An organization known as the Institute for the 

Training of Skilled Manpower was started in 1970 with co-operation from Spain, 

how~ver it apparently has been ineffective. Other external organizations, 

including Electricit~ de France, h&ve attempted to assist with training, also 

without apparent success. 

A recent agreement between the University and the National Electricity 

Enterprise is s~pposed to bring some research capabilities to the University. 

3.6.8 Transfer of foreign technology 

'Mlere is little information available about the transfer of foreign 

technology. Becaus~ of the small amount of industry in Bolivia, it is r.ssumed 

that very little technology has oeen transferred. It is felt that joint 

ventures and licensing agreements often prevent the transfer of technology to 

the country. A government agenc1, thE StandRrds of Technology Directorate, 

attempted to regulate reltrictive clauses in c~ntracts, but these standards 

have been ignored. 

In the electric power equipment industry, which has five firms, one has 

acquired techt>ology by purchasing equiiJIDent and the other fvur have licensed 

external technology. 

3.6.9 Constraint~ 

'Mle country case study citee a long list of constraints on Lhe elc~tr:c 

equiµment industcy in Bolivia. 'Mlese include~ 

A 12~k of infrastructure 

A la=k Jf JJlanning on the part of the utilit7 industrv 

LatP. start of development 

No industrial tradi.t ion 1n the country 

Excessive dependence on external technology 
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Limited demographic devLlopment 

No university progranmes 

No access to seaport3 

Political and social instability 

3.6.10 Linkages with other capitai goods industries 

'nlere are not many other capital goods industries and mo$t of those that 

do exist are oriented towards consumer goods. 'lbus, linkages are very limited. 

11tere is a mining industry in Bolivia, but it supplies raw materials to 

other countries. A few non-ferrous metals, however, no copper or aluminium 

a-e smelted in the country. There is no basic iron and steel industry. 

Plans exist for some steel induatry. The first phase of this is a 

rolling mill for non-flat forms such as reinforcing bars, structural shapes 

made from imported material. 

'nlete is limited forging a~d casting capability ~n the country, mostly 

oriented towards the mining industry. 

3.6.11 Policies and strategies 

The basic objectives of the energy policy are to increa~e the 

availability of energy to the economy and to move away Zrom hydrocarbon 

fuels. 11te principal policy action is to transfer assets frcm the hydrocarbon 

(oil and gas) industry to the electricity sector. 

The tariff policy appears inconsistent wit~ industrialization aims. 

There is a high tariff on equipment for the mining industry but a low tariff 

on consumer goods. In addition, a lar~e number of exemptions and adjustments 

~re made which confuse the policy. Prices for motor fuels are low. However, 

th~re is support for natural gas infrastructure. 
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A new law for investments attempts to provide inducements for building 

new plants in Bolivia. It makes exem~tions from tariffs for impo~ted 

equipment, accelerated depreciation and an option to gain the impositio~ of 

protectiv£ tariffs on imports which compete with tne output of the plant. 

A public purchase law gives locally manufact~~ed goods a price advantage, 

however, this advantage is low in view of current exchange rates. 

3.6.12 Measures to be taken 

Several specific recoomendations for policy changes are made in the 

country case study. '11tese include~ 

Reforms in tariffs 

Assignment of foreign exchange for materials 

r.ventual replacement of foreign \.rith local materials 

Adoption of procurement rules to ensure that local materials are used 

Establishing realistic exchange rates 

Certain lines of production should be promoted. Goods to be made should 

have a large part oi value added in the country. Investments made should be 

sound. To the extent possible, manufacturing should use technology already in 

hand. Products which meet these criteria are said to include glass 

insulators, transmission line fittings, sectioning switches and water turbines. 

3. 7 Pak is tan 

3.7.1 Introduction 

Pakistan is a mixed, planned economy. The electric power sector is state 

owned and operate~. The area surrounding Karachi is supplied by the Karachi 

Electric Co~poration Limited (KESC) now owned by the government and government 

controlled financial indtitutions. The remainder of the country i~ supplied 

by the Water and Power Development Authority (WAPuA). The investment 

activities of both WAPDA a11d kESC are con~rolled by the Ministry of Water and 

Power. 
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~nstalled generating capacity is roughly half hydro and half thermal 

capacity with 2,547 MW of hydro and 2,317 MW of thermal. Transmission 

facilities on the WAPDA system are at 220 and 500 JY. 'ntere are over 16,000 

kilometres of high voltage transmission lines in Pakistan. 

Demand for electricity in Pakistan has been increasing at roughly 

12 per cent since 1977 and it is projected to increase at roughly 15 per cent 

over the next five years. T'1e areas surrounding Karachi are growing somewhat 

less rapidly than those in the remainder of the country. Demand growth is 

aJ.so supply limited as the WAPDA regions ra_uire curtailments in the winter 

months and until this past year the Karachi area required curtailments in the 

summer months. This has been relieved by the addition of a 210 MW thermal 

st2tion. 

Roughly 35 per cent of the villages in Pakistan and 25 per cent of the 

population has access to electricity. 'nte average consumption per capita is 

204 kWh. 

3.7.2 Institutional orgaaizacion 

The two principal institutions are responsible for generation, 

transmission and sales. In addition WAPDA is responsible for water 

development, specifically in the northern po~tion of the country in the Indus 

basin where there is considerable hydro potential beyond that already under 

development. At present there is 2,547 MW of cap~city out of re4erves 

estimated between 20 and 40,000 MW. '11le locati?n of the hydro re&ources in 

Pakistan is often far from the pvpulation centres. While development is 

moving more towards the centre of the country, much of the industry has 

remained in the Karachi area. 

WAPDA has and will continue to receive the majority of their capital 

development funds from international lending agencies such as the World Bank 

and USAID. The large hydro projects are both for irrigation and power 

development. 
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3.7.3 Future electric power development in Pakistan 

11te generating capacity in Pakistan is projected to increase from its 

present lev~l of ~,949 MW to 30,202 by 2000. 'nl.is will be made up of 

14,811 MW of hydr<• (relative to today's 2,547), 11,654 MW of conventional 

thermal (relative to today's 2,265) and 3,737 MW of nuclear (relative to 

today's 137). 

11tis increase in capacity is required by the high rates of projected 

growth. 'nl.e growth will stem from existing customers/areas and significantly 

from electrification of new areas. 

3.7.4 Development of manufacturing capabilities 

Pakistan has a relatively well developed industrial base and an 

established electric power equipment manufacturing sector. Because Pakistan 

has a mixed economy there are both government and private corporations 

competing within a nuni:·er of the manufacturing areas. 

Installed manufacturing capability exists in the following areas~ 

Transformers up to 33 KV 

Small capability for 66 and 132 KV transformers 

Switch gear and control gear 

Generating sets up to 650 KVA 

Electric motors up to 375 KW 

PVC cables for low and high tension (11 KV) 

ACSR ahd all aluminium and copper conductors 

Electric meters 

Insulators 

11 KV drop out fuse fittings. 

All of the above industries supply private firms, the government and 

WAPDA and KESC. In all cases there is excess manufacturing capacity within 

the country for these products measured in terms of potential shifts of 

operation. 
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3.7.5 Constraints 

Governmental policy may be a constraint to developaent of aoat of the 

products in the electric power equipment sector. While the capacity exists to 

supply a significant portion of the domestic market and in some instances to 

export, the current handling of import allOllfances (for raw materials) and 

import protection (against foreign goods) are not favourable for local 

production. 

1'he role of protected industries in the electric power equipment sector 

is difficult to evaluate. It a,>pears that a number of industries have been 

set up by the government tc provide heavy electric power equipment at specific 

industrial sites such as the proposed Texila Heavy Electrical Complex to be 

situated near the Heavy Mechanical Complex and Heavy Foundry and Forge. It is 

difficult to establish whether indigenously produced goods r.an compete 

effectively with imported goods in such areas as high voltage transformers. 

Apparently there are no test facilities for these transformers within Pakistan 

at present. It is therefore unlikely that WAPDA. or KESC will be willing to 

purchase signficant quantities of these transformers as their mandate is to 

produce reliable electricity. 

The impact of international loans and credits on Wt\PDA.'s ability to 

purchase locally is difficult to assess. Such loans and agreem€nts frequently 

restrict both the quality and the country of origin of equipment. 

3.7.6 Rec0T:1Dendations 

Two points seem to emerge in the country case study. The first is the 

need for a detailed evaluation of the level of underutilization of capital in 

the electric power equipment sector. 'l'he second is the need for a more global 

review of electric power projects and an analysis of the manner in which 

locally produced components could most effectively be integrated into those 

project~. 'nle amount of construction propo~ed for the next decade and a half 

is clearly sufficient to satisfy the industry as it currently exists. 

• 
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3.8 India 

3.8.1 Introduction 

Prior to 1948 electrical supplies in India were handled through private 

companies with the provincial and central government involved only in 

reg-Jlation. With independence th~re was a desire to rationalize the 

production and supply and to organize and co-ordinate planning for future 

supplies. The result was the establishment of State Electricity Boards (SEB) 

to co-ordinate development. In 1956 the Industrial Policy Resolution moved 

generation and distribution to tne SE3 and thereby paved the way to a 

nationalized industry. 

The electricity sector has maintained a relatively high level of demand 

growth. In many portions of the country this has exceeded s~pply requiring 

rotating blackouts in major urban areas during the summer months. This has 

been particularly true during years in which rainfall has been low. Projected 

level of demand growth is 5.5 per cent per annum for the period to 1995. 

The role of the central government has primarily been in co-ordination 

and in the development of hydropower schemes for all of India. A portion of 

these activit~es has been structure~ into a set of generation companies. Two 

are central, the National Thermal Power Corporation (NTPC) and the National 

Hydr.oelectric Power Corporation (NHPC). There is one centrally owned regional 

generation company, the North-Eastern Electric Power Corporation and one state 

generation company, the Mysore Power Corporation. In addition the Water and 

Power Development (Consultancy) Services Limited ha~ been established to 

provide aavicP on hydro related activities. 

In the private sector there are three utilities still in operation. 

1'lese are the Tata Electric Company, the Calcutta and Ahmedabad ~lectric 

supply Cl)1Dpanies. 
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3.8.2 Future electric power development in India 

India, like many of the developing countries is attempting to extend 

electricity to a majority of its villages both for social goals and for 

extension of agricultural pumping schemes. Without electricity ptnap sets are 

diesel or gasoline driven. These place a heavy import burden on the country. 

It is the goal of the 1985 to 1990 plan to electrify over 3 million pump 

sets. In the area of village electrification it is expected that there will 

be 367,000 villages electrified by 1985 with the goal being to add an 

additional 200,GJO villages by 1990. These represent an ambitious plan for a 

nation the size of India but may be reasonable goals if other development 

objectives are met. 

3.8.3 Industrial development capability 

India offers an interesting case study of the electric power equipment 

sector. It is among the poorest, with the lowest level of consumption per 

capita yet it has a thriving electric power equipment manufacturing sector and 

has developed an export market for both its goods and se~vices. In large part 

this is due to three or four factors. First, India has, for thirty years, had 

an active policy of import substitution in all sectors. In electric power 

equipment this has meant emphasis on lower order goods followed by 

increa8ingly greater efforts in higher order goods. Nuclear technologies are 

available in India even though the actual steam systems are not constructed at 

present. The second reason for the success is the tradition for private 

capitalization of industry within India. A number of companies have been able 

to expand their activities laterally to encompass additional manufactured 

goods. This has offerad the required incentive in a protected market. 

The third reason is the willingness in India to enter into jo£nt 

manufacturing ventures with Western manufacturers. The list of collaborative 

activities includes virtually all of the Eastern and Western European 

countries, the United States and Canada. This interest has greatly expanded 

the manufacturing capability. 



- 79 -

Finally, the governaent ~as played a significant role in the development 

of heavy industry sites within India at which specific types of goods can be 

manufactured. these tend to be joint ventures which today are selling on the 

export market. 

3.8.4 Constraints 

Th~ internal aar~et in India is suffi~iently large to guarantee a market 

for alaost all of the electric power equipment subsectors. the exceptions to 

this 1.re the gas turbine technology and the nuclt:ar island technologies. In 

both caseP. _he market is really a world rather than a national market. the 

constraints to further development in India appear now to be capital and 

manpower related. Capital because there is limited amount available and it is 

likely that there are other ventures that now will begin to look more 

attractive. Manpower because there is a skills pool limitation which has, and 

will continue to have, a dampening effect on the growth of all of the 

manufacturing sectors. 

3.9 Cameroon 

3.9.1 Introduction 

Cameroon is a nation with limited development in electrical power 

generation and transmission. The generation and transmission company SONEL 

(Societ~ Nationale d'Electricit~ du Cameroun) is a mixed economy joint stock 

company in which the government holds 86 per cent of the stock and other 

institutional buyers, primacily the National Bank hold the remaindP.r. The 

industrial sector in Cameroon is also mixed with some important governmental 

involvement • 

3.9.2 SONEL 

SONEL currently supplies over 2,000 Glil'h of energy annually, primarily 

from hy~roelectric facilities. This represents a doubling in energy suppliP.d 

in the decade to 1982. SONEL was founded in 1974 as a result of the joint of 

East and West Cameroon into the United Republic of Ca11eroon. SONEL is a 
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concessionaire responsi~le for four generatir.n facilities, the distribution of 

electricity and for the supply of electricity to the three .. jor cities. In 

addition it operates the secondary power stations in the former Western 

Cameroon and has responsibilities in rural electrification. In addition to 

the power supplied by SONEL, 20 companies in Cameroon have auto generation 

ranging in size from 80 kW to 8,800 kW. 

3.9.3 Future electric power development in Cameroon 

The reported average rate of re~uirements in recent years has been 

1.25 per cent. Based on this the planning growtt rates have been bracketed 

between 10 and 14.9 per cent per year. This growth includes the planned 

growth of two major government owned industries, ALUCAH-SOCATRAL and 

CELLUCAM. "nle majority of this demand will be supplied from extensions to 

existing hydroelectric facilities. In addition to changes in the system to 

supply additional demand, new hydro facilities will be coming on line to 

replace thermal Lacilities in the Northern region. With each of the new 

installations there will be a series of new transmission lines constructed. 

A major governmental goal is the extension of electricity ~o the rural 

areas. This will begin with a ring around Yaounde, and in the first stage 

will cover 22 major market towns and roughly 100 villages. In the Northern 

province a similar project will be undertaken covering roughly one fourth of 

the number of towns in the South and coastal areas. 

3.9.4 Development of capability 

At present Cameroon has demonstrated little indigenous capability for 

planning and construction of electr{c power facilities and very limited 

capabilities in manufacture of electric power equipnent. Only three 

industries exist which supply goods to the power sector. One supplies treated 

wood for poles, one supplies concrete poles and one supplies ALHELEC cahles. 
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3.9.5 Constraints 

ntere appears to be a significant number of constraints to the 

development of an active industry in electric power equipment in Cameroon. 

'11le most significant is the relative size of the market within the country. 

'11te second appears to be a constraint on skills available for development of 

such an industry. '11te third - according to the country case study - is a bias 

at SONEL against purchase cf locally manufactured produr.ts, i.e. a prejudice 

in favour of imported goods where the quality can be assured to be more 

uniform. '11te fourth reason is that the projects developed are turnkey in 

nature which discourages participation of local firms. 

3.9.6 Recomnendations 

Cameroon appears to have established a stLategy for entry into the 

electric sector through manufacture of the simplest of components with the 

maximum of existing interindustry linkages. Both the concrete and wooden 

poles and the aluminium cables are such industries. It is likely that the 

most successful next step in the process will be towards other aluminium 

components and towards the maintenance/spares components of the industry. It 

is unlikely that the electric power equipment sector, specifically any heavy 

electrical equipment will in the near future play a signif{cant role in the 

industrial sector of Cameroon. 

3.10 Indonesia 

3.10.1 Introduction 

Indonesia is a large archipelago containing 3,000 inhabited islands, with 

the majority of the population concentrated on Java. P.cughly 90 million live 

on this islanL which contains only 7 per cent of the total area of the 

country. The current per capita income is $US 450 and the consumption of 

elcct~icity 60 kWh/capita. Electricity demand has been growing at over 

20 per ~ent per annum for the last decade against a 7 per cent per annum 

growth in GDP. At present there are only roughly 4 million inhabitants with 

access tu electricity. 
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Indonesia is energy rich with significant oil reserves, with coal 

reserves and with an increasing wealth in natural gas reserves. Indonesia 

also has had a long tradition of expatriate influence in natural resources and 

mining and with it a tradition in manufacturing. This extends into the 

electric power equipment sector. 

3.10.2 Institutional oraanization 

Ind6nesia has a relatively unique mixture of public and private 

generation. A large number of facilities in the country produce their own 

power. In 1973 the government operated only 780 MW of capacity while captive 

generation accounted for 1,250 MW. By 1983 the situation was reversed and the 

PNM accounted for 3,000 MW of capacity and captive generation for less than 

2,700 MW. 

3.10.3 Future electric power develo_P-!ent in Indonesia 

Significant in~rease in generating capacity is planned for Indonesia 

based on coal and an natural gas. 'lbis capacity will also be extended to 

other than the main island of Java. One of the primary issues in future 

development is the fact that the resources and the population demand centres 

are not located in close proximity. 

The current strategy of the government is to encourage the development of 

indigenous non-exportable resources for use in the electric power sector in 

order to earn foreign exchange from the oil market. This has meant planning 

on lower quality coals for electricity. 'l1le government has also stated that 

it will allow entry of private investment into the electric generation 

industry. 

3.10.4 Developinent of capability 

The primary constraint to uevelopment of the electric power equipment 

sector in Indonesia appears to be manpower, since Indonesia has significant 

energy resources and has made ef!orts to increase their manufacturing sector. 

In addition as part of the ASEAN group, they have access to both technology 

and eventually to a more open common market for manufactured goods. 

• 
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3.11 Tanzania 

3.11.1 Introduction 

Tanzania represents one of the least developed of the countries 

considered in this study. Population density is low with significant 

population groupings at only three major cities. At present only 5 per cent 

of Tanzania's population of 17 ~illion have access to electricity, the 

majority of whom are in the major urban areas. 'l1le induscrial sector of 

Tanzania is mixed with significant investment being governmental. The power 

company, Tanzania Electric Supply Company Limited (TANESCO) is completely 

owned by the government. 

Electric power equipment manufacture in Tanzania is limited to 

distribution transformers, aluminum conductors and low voltage cables and 

poles. 'l1le interindustry structure of the economy is weak and as a re3ult the 

impact of electric power equipment manufacturing is liroited. 'ftle maiority of 

the components for all manufactured equipment, except wood for the poles, is 

imported. At present the industry employs a total of only 250 individuals. 

Construction of both thermal and hydro facilities in Tanzania has beea 

carried out primarily by fcreign firms. Tanzanian firms have been responsible 

for civil works on smaller projects and have been responsible for the labour 

component of the civil works on larger projects. 'ftlis includes both 

generation and transmission and distribution. 

3.11.2 Future electric power development in Tanzania 

The direction of future growth in electric power will be determined by 

the ability of the Government to raise funds for individual projects. The 

interconn6cted system is based largely on hydro. There are a series of 

large-scale hydro projects underway or in the planning stage. 'ftle isolated 

system is currently dominated by diesel systems but the plan is for new 

locations in the isolated system to be secved by mini hydro systems or 
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interconnection. It is also planned that a larger coaponent of the labour and 

equipment for these 4yste .. vill be provided locally though there are no plans 

for manufacture of, for instance, saall turbines. 

Deaand growth in Tanzania will be heavily influenced by the development 

goals. At present the eapt.asis is on rural electrification as one portion of 

a plan to aove econoaic growth into the rural areas and thereby stabilize 

population aoveaent. Such electrification sch~aes tend to orient investaent 

towards transaission and distribution and avay froa plants. 'Ibis vill offer 

additional opportunity for Tanzanian inv~lveaent in construction. 

'lbe role ,,f aaintenance as a stepping atone to manufacture is discussed 

briefly in the country study. TANESCO has been able to manufacture S011le 

spares for the system though in general spares are iaported from the original 

suppliers. 

3.11.3 Developaent capabilitl 

'l1le develo~ent of a capability for electric power equipaent manufacture 

in Tanzania appears limited. 'l1le power company and government owned 

production units have too small a market to justify significant investmen~ in 

capital stoc:k. 'l1le potential for exp•nding mac.t~facture of spares and of 

expanding the role in distributed systems such as &ini hydro appears far 

greater as does the possibility for expanding the local role in civil works 

&<:tivities. 

3.11.4 Constraints 

Tanzania has both capital and manpower constraints in developing an 

electric power equipment industry. Given the structure of the electric supply 

system, only governmental involvement is likely to build an industry to supply 

components for power plants and further equipment for tranamisaion and 

distribution. Given this, overall governmental constraints in capital 

format ion will be binding for the electric power equipment manufacturing 

sector. 
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3.12 Sri Lanka 

Sri Lanka was not a portion of the original country case study set of 

UNIDO. This section is based on data available to the research team. 

Sri Lanka is a relatively poor nation which falls into group 4 of the 

countries studied. Its per capita income was $US 270 in 1980 and the 

consumption of electricity was 113.5 kWh per capita. At the present time the 

most signiiicant source cf electricity is hydro power which accounts for 

78 per cent of the generating capacity and 89 per cent of the energy generated. 

The policy of the Government with re~ard to private investment has 

changed significantly as a function of their political posture. The current 

Government stimulates private sector development and as a result is both 

encouraging private investment and actively seeking divestiture of 

nationalized industrial activities. 

Virtually all of the hydro power plants within Sri Lanka have been 

Rupplied/constructed by CGEE ALSTROM of France with limited local 

participation. CGEE provides all spares and from in-country staff provides 

all of the maintenance capability as well. 

At the present time the electric power equipment sector is relatively 

undeveloped given the small size of the internal market. A new industrial 

firm, Lanka Transformers Ltd is currently in the start up phase. Lanka will 

produce distribution and substation transformers for the local market. The 

company is a stock company with the majority of the stock held by the 

Government. The Government appoints some of the members of the board but does 

not have any influence on the day to day operations of the company. 

The Sri Lankan Government is actively encouraging private sector 

industrial development. There are a number of incentives being applied such 

as tax benefits and capital availability as well as joint ventures similar to 

that described above. In addition a free trade zone has been established to 
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encour~ge external investment as well as local investment aimed at an export 

market. Such international firms a~ Motorola an~ Harris are considering 

development of electronic manufacturing capabilities in these areas. It is 

not known whether these will involve any electronics for power systems. 

'l1le major planned electrical sector projects are in rural 

electrification. Because of the significance of Colombo and other larger 

urban areas which are electrified, the majority of the populacion has access 

to electricity. The extension to the rural areas will be expensive but 

necessary. 

• 
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Preface 

This document has been prepared for the Sectoral Studies Branch, Division 

for Industrial Studies, as part of the background documents for the Second 

Consultation Meeting on Capital Goods to be held in Stockholm in June 1985. 

This is volume II of the study entitled "Electric power equipment 

production in developing countries: Options and strategies. An analysis of 

eleven country case studies", Sectoral Working Paper Series No. 25 

(UNIDO/IS.507). 

The main statistical sources used in the elaboration of this report are 

the data contained in the eleven country case studies p~epared by national 

consultants to UNIDO. The ~ase studies are available in the UNIDO 

secretariat, in original lar.guages and draft English translation wherever 

applicable. 

The countries covered by th~se tables are as follows: Algeria, Bolivia, 

Cameroon, Colombia, Egypt, India, Indonesia, Repu~lic of Korea, Mexico, 

Pakistan and Tanzania. 

As in volume I, Meta Systems, a ccnsulting firm, has undertaken the work 

presented. 
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EXPLANATORY NOTES 

References to dollars ($) are to United States dollars, unless otherwise 
s~t~. 

A comna (,) is used to distinguish thousands and millions. 

A full stop (.) is used to indicate decimals. 

A slash between dates (e.g., 1980/81) indicates a crop year, financial 
year or academic year. 

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period 
involved, including the beginning and end years. 

Metric tons have been used throughout. 

1be following forms have been uEed in tables: 

1bree dots ( ••• ) indicate that data is not available or JS not 
separately reported. 

A dash (-) indicates that the amount is nil or negligible. 

A blank indicates that the item is not applicable. 

Totals may not add up precisely because of rounding. 

Besides the common abbreviations, syd>ols and terms and those accepted by 

the International System of Units (SI), the following abbreviations and 

contractions have been used in this report: 

Economic and technic~l abbreviations 

GDP Gross domestic ploduct 
GW Gigawatt 
hp Horsepower 
kW Kilowatt 
kWh Kilowatt hour 
kV Kilovolt 
kVA Kilovolt-ampere 
HVA Manufacturing value added 
HW Megawatt 

• 



Introduction 

This statistical report contains the detailed data supporting the 

volume I of ':he study entitled "Electric power equipment production in 

developing countries: Options and strategies. An analysis of eleven country 

case studies", Sectoral Working Paper Series No. 25 (UNIDO/IS.507). 

The basis for this report was eleven country case studies prepared by 

national consultants to UNl~O. representing the electric power equipment 

sector of the various countries. The main statistical data contained in the 

country cac;e studies are included in this r~port. 

The data are organized into seven tables for e~ch of the case study 

=ountries, as follows: 

Table 1: Domestic production of primary energy 

These tables include avai!able information on production data of primary 

energy in Terajoules - TJ (coal, other c;olid fuels, crude oil, natur-1 gas, 

hydroelectricity and geothermal electricity) and their share of primary energy 

at country level. Th£ tables cover in most of the cases a period of 12 years 

between 1972 and 1983. 

Table 2: Installed capacity, production and consumption of electric energy 

Table 3: Installed capacity, production and imports and exports of electric 

energy, projections for 1985-2000 

Table 2 and 3 contain past and present data, planned future projections 

for electrical energy generation and consumption (installed capacity in MW for 

hydro, conventional thermal and geothermal power stations); electricity 

production in GWh; consU111ption in GWH by industry and :onatruction, transport 

and household; ownership of generation plants, public and self-producer. 
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Table 4: Existing electric power generating stations, coumissioned after 1970 

In this table, data on the existing electric power ge~eration plants are 

presented. It includes the year of commissioning, the plant size in MW, the 

equipment used in hydro, conventional thermal, ~as ~urbine plants, the 

percentage of local content and forei~n supplier. 

Table 5: Existing electric power transmission facilities, coumissioned 

after 1970 

fable 6: Existing distribution equipment, coumissioned after 1970 

In these tables, data on existing transmission and oistribution 

facilities are presented. 1bey include the year of commissioning, voltage in 

KV, sub-station, transmission line and cable and the equipment available and 

the percentage of local content and foreign supplier. 1be preferred unit of 

measurement is metric t~ns. However, others such as km or number of units 

were also used depending upon the availability of statistical data. 

Table 7: Domestic production of electric power equipment 

The data includad in this table refer to types ano quantity of existing 

electric power generation, transmission and distribution equipment which are 

domestically manufactured: volume, value, manufactu~er, local content and 

technology sources. 
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11te countries covered by these tables are as follows: 

1. Algeria 

2. Bolivia 

.J• Cameroon 

4. Colombia 

5. Egypt 

6. India 

7. Indonesia 

8. Republic of Korea 

9. Mexico 

10. Pakistan 

11. Tanzania 

While volW11e I presents in a systematic way the situation of the electric 

power equipment industry in the Eleven developing countries, this volume II 

rresents some statistical information supporting this analysis. The tables 

are - as far as possible - presented in a standard format. In several cases 

the information is incomplete or lacking. 
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Table 1. Algeria: Domestic production of primary energy, 1969, 
1972 to 198:! 

Petroleum Natural gas Other so•.1rces* Total 
Tera- Per Tera- Per Tera- Per Tera- Per 

Year joule cent joule Lent joule cent joule cent 

1969 49,256 94.0 2,777 5.3 367 0.7 52,400 100 

1972 55, 106 93.4 3,481 5.9 413 0.7 59 ,C·OO 100 

197J 55,876 91.3 4,896 8.0 428 0.7 61,200 100 

1974 51,840 90.0 5,357 9.3 403 0.7 57,600 100 

1975 52,243 88.1 6,523 11.0 534 0.9 59,300 100 

1976 55, 141 86.7 8,014 12 .6 445 0.7 63,600 100 

1977 58,874 88.4 7,459 11.2 266 0.4 66,600 100 

1978 62,867 83.6 11,882 15 .8 451 0.6 75,200 100 

1979 62,446 75.6 19,576 23.7 578 0.7 82,600 100 

1980 56,692 80.3 n,2n J.8.8 635 0.9 70,600 100 

1981 51,224 1~.o 15,367 22.8 809 1.2 6 7 ,400 100 

1982 50,408 70.5 20,020 28.0 1,073 1.5 71,500 100 

* Other sources include hydro, coal, coke, etc. 



Table 1. Bolivia: Domestic production of primary energy, 1972 to 1983 

Cod Qther 10Ud1 P!t£oleum H•tYL:•l ga1 Hl'...dt2-!l.!!E tt jj;, Iot11 
Tera- rer Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per 

Year joule cent joule: cent joule cent joule cent joule cent joule cent 

1972 144 0.1 13,510 5.5 92,373 37.1 140. 332 56.4 2,556 1.0 21t8,975 100 
1973 178 0.1 14,225 ". 9 99,865 ;';4. 2 l75,.'i36 60.0 2,607 0.9 292,ltll 100 
197/a 169 0.1 14. 769 5.3 96,053 34.2 167,321 59.5 2,750 1.0 281,062 100 
1975 163 0.1 16,213 6.1 85,233 31.9 162,906 60.9 2,879 1.1 267,39/t 100 
1976 225 0.1 18,165 6.3 ~:i,951 29.7 182,lt37 63.0 3 ,011 1.0 289, 789 100 
1977 31.6 0.1 18,894 6.9 73,338 26.9 176,613 64.8 3 ,l70 1.2 272,431 100 
1978 407 0.1 18,594 6.8 68,526 25.0 182,659 66.7 :l,472 1.3 273,658 100 

C'\ 
l'H9 376 0.1 19,514 7.~ 58,863 22.0 185,650 69.3 3,648 1.4 268,051 100 

- 1980 567 0.2 38,849 13.4 50,358 H.4 195,929 67.7 3,891 l.3 289,514 100 
1981 626 0.2 39,488 13.3 46. 811 15.8 204,819 69.2 4,158 1.4 295,902 100 
1982 692 0.2 37,762 12.l 51,596 16.5 218,050 69.8 4 ,=:,41 1.4 312,441 100 
1983* 713 0.2 3",594 13.0 46,858 15.8 206,655 6~.6 4,287 1.4 297,107 100 

• Estiaate 



Year 

Table l. Cameroon: Domestic ;>roductic·· of primar: energy, 1972 to 1~!'4 

--"~o:.:•:.:l"---­
Tera-
joule 

Per 
cent 

Other solids 
Tera­
j oule 

Per 
cent 

Petrole•tm 
Tera­
j oule 

Per 
cent 

Natural gas 
Tera­
.1 oule 

Per 
cent 

no data available 

lfvdro-nuclett 
Tera­
j oule 

Per 
cent 

Total 
Tera­
j oule 

Per 
cent 

~ 



Table 1. Colombia: Domestic production of primary energy, 1970 to 1981 

Coal Other solids Petroleum Natural gu H1dro-electtic Ig~al 
Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per 

Year joule cent joule cent j.Jule cent joule cent joule cent joule cent 

1970 68 9.0 123 16.3 459 60.9 73 9.7 31 4.1 753 100 

1971 

1972 79 10.5 131 l'7. 3 411 54. 5 85 11.3 48 ,. . 4 754 100 

1973 . . . . . . . . . . . . ... . . . . . . . .. . .. . . 
1974 98 13.5 135 18.5 351 48.2 84 11.5 61 8.3 728 100 

1975 - • 41 ~ 

1976 109 15.5 138 19.6 305 43.4 90 12.8 60 8.6 702 100 I 

1977 . . . . . . . . . . . . . .. . .. . .. ... er, 

1978 134 18.3 145 19.9 273 37.3 121 16.5 58 8.0 732 100 

1979 138 18.5 149 19.9 :?58 34.5 132 17.6 71 9.5 748 100 

1980 . . . . . . . . . . . . . .. . .. ... . .. 
1981 



Table l. ~: Domestic production of primary energy, 1972 to 1983 

Coal Petroleum 
Tera- Per 

Natural gu 
Tera- Per 

Electricity 
Tera- Per 

Total 
Tera- Per Tera- Per 

Year joule cent joule cent joule cent joule cent joule cent 

1972 - - 456;815 89.5 - - 53,426 l0.5 510,2U 100 
1973 - - 361,318 87.l - - 53,386 12.9 414. 704 100 
1974 - - 317,597 83.3 - - 63,456 16.7 381,0~3 100 
1975 - - 500,024 87.4 1,535 0.3 70. 314 12.3 571,873 100 
1976 - - 706,017 88.9 5,348 o. 7 82,869 10.4 794,234 100 
1977 - - 888,317 88.7 19,530 2.0 93,583 9.3 l,001,1130 100 
1978 - - 1,034. 779 88.2 34,922 3.0 102,878 8.8 1,172,579 100 "0 

1979 - - l, 121,113 88.3 49,523 3.9 99,494 7.8 1,270,130 100 
1980 - - 1,253,001 86.6 92,628 6." 101,492 7.0 1,447,121 100 
1981 - - 1,352,972 86 .... 100,440 6.4 105' 777 6.8 1,559,189 100 
1982 - - l,401,978 86.4 111,600 6.9 108,564 6.7 1,622,142 100 
1983 - - l.5~~.817 86.6 134,850 7.6 101,645 5.8 1,766,312 100 



Coal 
Tera- Per 

Year joule cent 

1972 2,263,133 81.6 

1973 2 1290, 975 81.4 

1974 2,593,430 82.5 

1975 2,921,382 82.6 

1976 2,961,240 81.9 

1977 2,959,188 79.7 

1978 2. 987 .·910 78.4 

1979 S,046,525 78.9 

1980 3,341,359 81.2 

1981 3,660,812 77.0 

1982 3,857.173 74.2 

1983 

Table 1. India: Dc~e•tic production of primary energy, 1972 to 1983 

Other •olid• 
Tera- Per 
joule cent 

34,979 1.3 

37,574 1.3 

33,173 1.1 

34,189 1.0 

4111'. ,359 1.3 

40,395 1.1 

37,235 1.0 

32,609 0.8 

54,160 1.3 

66,346 1.4 

72 ,327 1.4 

Petroleum 
Tera- Per 
joule cent 

311,972 11.2 

306,347 10.9 

327,441 10.4 

359,997 10.2 

379,173 10.5 

458,647 12.3 

495. 721 13.0 

501,388 13.0 

447,738 10.9 

690,080 14.5 

897,436 17.3 

Natural g11 
Tera- Per 
joule cent. 

61,035 2.2 

66,807 2.4 

79,599 2.5 

92,352 2.6 

94 I 692 2.6 

110, 721 3.0 

109,629 2.9 

107,913 2.8 

91,962 2.2 

150,189 3.2 

192,504 3.7 

Hrdro-nuclear 
Tera- Per 
joule cent 

102,124 3.7 

113,083 4.0 

108,468 3.5 

129 I 521 3.7 

137,307 3.8 

145,20) 3.9 

179,988 4.7 

174,328 4.5 

178,546 4.3 

189,540 4.0 

181,213 3.5 

Total 
Tera- Per 
joule cent 

2 t 773. 242 100 

2,814,785 100 

3,142,111 100 

3,537,UO 100 

3,617,771 100 

3,714,152 100 

3,810,02 100 

3,862,763 100 ~ 
0 

4,113,765 100 

4,756,968 100 

5,200,653 100 



Table 1. Indonesia: Domestic production of primary energy, 1972 to 1983 

Coal Other solids Petroleum Natural u1 ....1.1.ts.tricitx* Total 
Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per 

Year joule cent joule cent joule cent joule cent joule cent joule cent 

1972 5,253 0.2 100,000 3.9 2.321,892 89.8 150, 729 5.8 8,996 0.3 2,586,870 100 . 
1973 4,362 0.1 100,000 3.2 2,867,706 90.6 182,801 5.8 10,557 0.3 3,165,426 100 

1974 4,571 0.1 100,000 3.1 2,945,789 90.1 208,202 6.4 12,043 0.4 3,270,610 100 

1975 6,049 0.2 100,000 3.2 2,799,139 88.9 228,701 7.3 13,573 0.4 3,147,462 100 

1976 5,653 0.2 100,000 2.7 3,230,372 88.0 321,201 8.7 14,543 0.4 3 ,671, 769 100 

1971 5,503 0.1 100,000 2.3 3,610,772 84.1 558,517 13.0 16. 398 0.4 4,291,190 100 

1978 6,23'9 0.1 100,000 2.2 3. 50.2. 44(1 78.3 844,226 18.9 19,440 0.4 4,472,345 100 I-' .... 
1979 6,590 0.1 100,000 2.2 3.407,071 74.6 1,027. 786 22.5 23,965 0.5 4,565,412 100 
1980 7,555 0.2 100.000 2.2 3,392,954 73.5 1,085,586 23.5 29,070 0.6 4,615,165 100 

1981 8,944 0.2 200.000 2.1 3,433,001 72.5 1,156,980 24.4 35,028 0.7 4,733,953 100 

1982 12, 778 0.3 100,000 2.6 2,865,539 68.7 1,144,839 27." 48,409 1.2 4,171,565 100 

1983 

* Includes hydro, geothermal and conventional thermal 

·-···----.....:_ 



Table l. B.epublic of Korea: Domestic production of primary energy, 1972 to 1983 

Coal Other solids Petroleum Natural Hf Electricity Nuclear Total 
Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per 

tear joule cent joule cent joule cent joule cent joule cent joule cent joule cent 

1972 363.502 67.5 170,027 31.6 - - - - 4,931 0.9 - - 538,460 100 

1973 397,733 71.2 156,476 28.0 - - - - 4,630 0.8 - - 558,839 100 

1974 447 ,322 74.0 150,212 24.9 - - - - 6,870 l.l - - 604,404 100 

1975 515.609 77 .3 145,737 21.8 - - - - 6,066 0.9 - - 667,412 100 

1976 481,436 77.3 135. 297 21. 7 - - - - 6,448 1.0 - - 623,181 100 

1977 506.084 78.6 132.826 20.6 - - - - 5 ,021 0.8 256 - 644, 187 100 

1978 529,ll9 78.6 129,459 19.2 - - - - 6,516 1.0 8,378 1.2 673,4i'2 100 ...... 
I\) 

- 1979 533,633 79.2 120,681 17.9 - - - - 8,394 1.2 11,362 l. 7 674 ,070 100 

1980 545,82S 81.l 107,258 15.9 - - - - 7,152 1.1 12,534 1.9 672, 769 100 

1981 582,195 82.2 106,192 15.0 - - - - 9,764 1.4 10,433 1.5 708,584 100 

1982 589,S51 82.6 102,996 14.4 - - - - 7,229 1.0 13,615 1.9 713,391 100 

1983 



Table 1. Me1ico: Domestic production of pr~mary energy, 1972 to 1983 

Coal Petroleum Natural Gas Hydro-Electric Geothermal Total 
Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per Tera- Per 

Year joule cent joule cent joule cent joule cent joule cent joule cent 

B:'2 50,115 3.4 792. 532 53.l 593' 723 39.8 55,513 3.7 . . . ... 1,491,883 100 

19:'3 54,916 3.3 9n,57• 56.0 618,61" 37. 2 58,398 3.5 580 ... 1,665,082 100 

1914 59,400 3.0 1,187.066 59.7 680.689 34.2 60,290 3.0 l.f>69 (J. l 1.989.114 100 

1975 59,7'43 2.6 1,479,'450 63.9 718 '907 31.1 54.612 2.4 l,867 0.1 2,314,579 100 

1976 61,827 2.5 1.657,595 66.S 705,479 28.3 62.038 2.5 5,083 0.2 2,492,022 100 

1977 70,821 2.5 2.025,195 71. l 682,689 24.0 69,067 2.4 2,134 0.1 2,849.906 100 

1978 69' 776 2.0 2,503,076 71.8 854.580 24.5 58.354 1. 7 2,155 0.1 3,487,941 100 
..... 

1979 70,00'4 1.7 3.036.379 73.2 973.112 23.5 64.742 1.6 3,673 0.1 4,147,910 100 VJ 

- -1980 70,00'4 1.3 4.007,'409 75.2 1,187,000 22.3 60.787 1.1 3.298 0.1 5.328,498 100 

1981 72,118 1.1 4,772,584 75.9 1,354,016 21. 5 88,559 1.4 3,475 0.1 6,290.752 100 

1982 71,lt04 1.0 5.668,962 78.3 1.414. 509 19.5 82.268 1.1 3,597 ... 7,240,740 100 

1983 71.048 0.8 6.622.225 79.2 1,579,235 18.9 85,260 1.0 3,531 ' .. 8,361,300 100 

I 

I 

-1 



Table 1. Paki1tan: Domestic production of primary energy, 1972 to 1983 

Coal Other 1olld1 retroleum Natural gu Hvdro-eltctric Total 
Tera- Per Tera- Per Tua- Per Tera- Per Tera- Per Tera- Per 

Year joulie cent joule cent jc.ule cent joule · cent joule cent joule cent 

1972 24,122 3.8 453,058 71.3 18,000 2.8 12:i.843 19.8 14,371 2.3 635,394 100 

1973 24,61" 3.7 455, 119 69.1 11,000 2.7 1"4.135 21.9 17 '012 2.6 658,950 100 

1974 24,943 3.6 468,979 67.8 18,000 2.6 164, 112 23.7 16,176 2.3 692,210 100 

1975 26,651 3.8 462,791 66.0 18,000 2.6 177,141 25.2 17,027 2.4 701,610 100 

1976 21. 712 3.1 464. 718 66.l 18,000 2.6 177 ,276 25.2 21, 234 3.0 702,940 100 

1977 24,696 3. 4 "79,818 65.2 18,098 2.5 192,799 26.2 20,246 2.8 735. 727 100 
1978 25. i46 3. 4 492, 895 6". 7 18.941 2.5 195,578 25.7 29,164 3.8 762,324 100 .... 
1979 28, 149 ~.6 495,038 62.9 19,824 2.5 211,154 26.8 32,629 4.1 786,794 100 t:" 

I 

1980 34,785 4. 2 494. 641 59.0 19,108 2.3 255,081 30.5 34,054 4.1 837,675 100 

1981 41,306 4.6 512,317 57.l 18.420 2.1 289,630 32.3 35,336 3.9 897,009 100 

1982 51,634 5.5 525,364 55.6 19 ,077 2.0 311,504 33.0 37,210 3.9 944,78~ 100 

1983 44,998 4.6 538,329 55.0 20,397 2.1 331,054 33.8 44,402 " . 5 979,180 100 



Year 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

- 15 -

Table l. Tanzania: Domestic production of priaary energy, 1972 to 1983 

Coal 
Tera­
joule 

Other solids 
Tera­
joule 

Petroleua 
Tera­
jou le 

Natural gas 
Tera­
jou le 

Hydro-electric 
Tera­
jo-.:le 

1,689 

1,844 

1,913 

2,010 

2,149 

2,225 

2,450 

2,710 

2,881 

2,969 

2,992 

Total 
~ 
joule 

1,689 

l,844 

l,913 

2,010 

2, 149 

2,225 

2,450 

2,710 

2,881 

2,969 

2,992 
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Table 2. Algeria: Installed capacity, production and consumption of electric 
energy, 1962, 196~, 1974, 1977 and 1982 

Installed ca~acity iu HW 
1962 1969 1974 1977 1982 

Country total 460.0 626.0 988.0 1 ,.H8 .u 2 ,458 .o 
Hydro 188.6 284 .8 282 .7 
Steam thermal 225.4 284 .8 909.5 
Gas tu,-;bines 23.0 37 .6 l ,204 .4 
Diesel 23.0 18 .8 bl.5 

Public total 460.0 626 .o 988 .o 1 ,518 .o 2,458.0 
Hydro 188 .6 284 .8 282.7 
Steam thermal 225.4 284 .8 909.5 
Gas turbines 23 .o Ji.6 1 ,204 .4 
Diesel 23.0 18 .8 b 1.5 

Production in GWh 
196:i. 1969 1974 1977 1982 

Country total !, 156 .o 1 ,477 .o 2 ,624 .o 4 ,200 .o 8, l3b .o 
Hydro 404.6 376.6 488.2 
All thermal 716 .7 1 ,056 .1 7 ,525 .8 
Diesel 34 .7 44.3 122 .o 

Public total 1,156.0 1,477.0 2 ,b24 .0 4 ,200 .o 8t136 .o 
Hydro 404.6 376.6 488.2 
All thermal 716 .7 l ,056 .1 7 ,525 .8 
Diesel 34 .7 44.3 ... 122 .o 

Consumption in GWh 
1962 1969 1974 1977 1982 

Net consumption* 998.0 1,289 .o 2 ,312 .o 3 ,600 .o 7 ,052 .o 
Industry and 

construction . . . ... 
Transport ... 
Household 

arid other ... 
"' Net consu111ption .. nP.t productiori + impc•r"' - exporlt- - T 6i l> lossei> 
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Table 2. loliwie: In•talled capacitJ, production and con•1111ption of electric enercr. 1972-1911 

In•t•lled caeac.!!I in llW 
1912 1973 1974 1975 1976 1977 1911 1979 1910 1911 1912 191] 

--- --------------------------------------------
Counlrf total 212.2 lll.9 150.5 316.2 399.0 405.6 427.1 421-l 419.0 507.j 516.6 539.4 

HJdro 171.5 214.6 2U.5 2U.5 2U.5 241.5 2U.5 231.4 264.I 212.1 212.1 212.1 
Tbenul 93.7 97 .l 109.0 134. 7 157. 5 164.l 116.l 112.9 224 2 114.1 233.1 256.6 
lluclear 
Ceolbenul 

Public lola? 116.4 2ll.7 260.1 215.l 305.1 306.1 ]21.2 327 3 ]90.7 409.l 426.2 449.0 
Hydro 151.l 117. l 214. l 214.l 21•.1 214.l 214.l 214.l 241.l 259.1 259.l 259.1 
Tbenul J5.3 ]6.6 411.7 n.o 91. 7 92.7 113.1 Ul.2 149.6 150.0 167. l 189.9 
•uclear-
Ceotbenul 

Production in GWh 
1972 1973 1914 1975 1976 1917 1911 1979 1910 1911 1912 198l 

Country total 191.0 911.0 99:2. 2 1,057.0 1,Ul.O 1,2~9.7 1,l5l.I 1,02.7 l,564.1 1,617 .l 1,611.1 1,659.l 
HJdro 110.1 724.l 764.0 199.1 136.5 901.3 964.5 l,Oll.2 1,010.7 l,l'\4.9 1,205.1 1,190. 
Tllenul 110.1 193.9 229.2 251.l 295.5 351.4 ]19.l 419.5 410.l 522.4 01.9 504.J 
Nuclear 
Geotllenul 

Publ!c total 615.0 631.1 1~.1 110.0 149.5 971.l 1,051.l 1,126.l 1,260.2 1,375.0 1,312.1 1,397 .9 
HJdro 552.S 565.1 606.l 642.l 614.6 765.6 110.1 160.l 936.4 l,015.l 1,063.S 1,041.6 
Tlleraal 62.S 73.0 100.6 12:.9 164.9 205.5 241.2 266.2 323.1 359.9 lll.6 349.3 
lluclear 
C.oUenul 

llet production 117.0 9ll.2 911.2 1,052.0 1,121.0 1,254.0 1,349.0 1,423.4 1,55•.7 1,666.2 1,669.0 1,615.1 
T 6 D lOHH .... 101.1 120.2 129.0 lllt. 7 131.9 141.1 \U.2 u•.; 162.9 112.0 112.0 
l11POrt1 2.0 2.:S J.1 3.l 3.5 
t:sport1 

Cilll!!Bl!tiOg ie GWb 
1912 191l 1974 1975 1916 1911 1971 1919 UIO 1911 1912 1913 

Net consuaption• 791.2 111.4 167 .0 92].0 l,010.l 1,122.1 1,207.9 1,212.2 1.•00.0 1,503.J l,411.0 1,503.0 
Indu1Lrr aad 

construe lion Sl2.• 520. l S0.1 511.l 633.4 124.9 762.5 710.0 ISl.l 199.9 115.3 170.0 
Transport 
HouHllold 

and olller 215.1 ;:91 .3 317 .3 JU.9 376.9 391.2 445.4 502.2 541.9 603.• 611. 7 633.0 

• llat coR1uaptioa • net prodYction • laport• - espc;rt1 - T 6 D lo11a1. Con11111ption or prod~ctloa ~•lue1 aupplled do not 
include iaporl f l1ure1. 



Table ~. Caaeroon: Installed capacity, production and consumption of electric energy, 1970-1981 

Installed caeacit1 ig ~ 
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 . 

Countrf total 229 234 243 244 244 287 315 319 318 318 322 529 
H)'dro 203 203 203 203 203 245 266 266 266 266 266 458 
Theraal 26 31 40 40 41 42 49 54 52 52 56 71 
Nuclear 
~eotheraal 

Public total· 229 234 243 244 244 287 315 319 318 318 322 529 
Hydro 203 203 203 203 203 245 266 266 266 266 266 458 
Theraal 26 31 40 40 41 42 
Nuclear 

li9 54 52 52 56 71 ~ 
'C 

Geotheraal 

Production in GWH _ 
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

No data available 

Consumption in_GWH 
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

No data available 



Table 2. Col09b~: lnslal!ed capacity, pcoduction and cnnswaption of electcic enecgy, 1912-191) 

--- ---- --- ·-- --------------- ----------------------------- -------------------
·------------------------------Ins~~_led~eaci!L..i!!..l'IW _________________ _ 

1912 1913 1914 1915 191b 1917 1911 1979 1930 1911 l91i 1913 

----·----------------------------- ----------·------------------
Country told 2,491 2,614 2,614 l,119 l, 115 l,793 3,917 4,119 4,.U.2 4,521 5,232 5,440 

Hydro 1.164 1,115 l.815 2.194 2, 194 2,694 2,694 2.916 2.916 2,912 l,412 ),491 
Tbenaal 121 859 859 925 '191 1,099 1,293 l.26l l,06 1.539 l, 150 l,90 
Nucleac 
Cectbenul 

Public total 2,218 2,461 2,461 2,906 2 ,912 3,510 l, 744 l,936 4,219 4,271 4,919 5, 191 
Hydro '·, 144 l, 195 l, 195 2,114 2, 114 2,614 2,614 2,896 2,966 2,962 l,467 ),"11 
Tbenaal H4 666 666 132 198 906 l ,070 1,040 1,25) 1,316 l ,5V l, 710 
Nuc:leac 
Ceotbenul 

--------------------------------------------------------------
-------------------------- ____ _!'roducU2!!....l!Lm!h. .. ____ -------------------------

1912 1973 1974 1915 1916 1917 1918 1919 1910 1911 1982 19113 

. ------------ - - --------·------------------------------------------

Country total 10,46-\ 11,445 12,498 ll,423 14, 1]2 15,)04 ll ,434 19,106 ?0,533 21.163 22, 711 24,364 
Hydro 1,150 1, 133 8,138 9,656 I0, 186 10,421 12,095 ll,710 14,415 14,421 15,:l05 15,485 
Tbenaal l,314 J, 112 3. ;60 3,161 4. 5"6 4,88J 5 ,]]9 5,836 6,058 fo, 142 1,512 1,819 
Nu.:lear 
Ccotbeni:sl 

r :bl ic total 9, 111 10.226 11,200 12, ll1 13,,,84 H.129 16, ll2 17. 196 19,4Z! 19,611 11,481 23 ,064 
Hydro 6,926 1,552 8,55) 9,509 10,030 10,256 ll,914 13,094 14,295 14,221 lS,005 15 .2as 
Tberaal 2.ns 2,614 2,6'11 Z,628 3,454 3,813 4,218 4,101 S, 133 5.•10 6,411 1, 119 
Nuclear 
Ceotbenul 

Net production 10, 331 11,212 12,301 ll,231 14 ,489 1 s ,011 11 .101 18, 136 10,105 20, 151 22,)04 23,864 
T & D losses 1,460 1,695 1,823 1,991 2 ,154 2,350 2, 181 3,c!5 3, 127 l,8U 4,334 4,38l 
l•ports 1 9 15 18 20 23 15 29 33 40 38 4(/ 
i:aports 

----- ---------
------------ --·--------- - - _S2!!~t i<!!Lll!._fil'.h ____ ----------------- -----------

1912 1913 1974 1975 1916 1977 1918 1919 1980 ~981 1982 1983 

--------------------·-·----------·------------- ------· 
Net consuaption• 8,87S- 9,586 10,499 11,2511 12,)55 12,64 14. ]]9 n,490 16,411 16,90 18,008 19. 521 

Industry en-:t 
c:onstruc:tion 3,89S 4,083 4,369 .11,489 4,896 4,838 5,362 5,6ll 5,494 S,971 S,776 

Tnnaport 
Household 

,i.d olher 4,983 5,503 6,130 6, 769 7,4S9 7,846 8,917 9,8S9 10,917 11,012 12,232 

------ ------------ -------- -------- - ---------------------- ---------------------- ----- -
Net consuaption : net production • iMports - e1ports - T & D losses. Con1u•ption or production v1lues supplied do not 

include i~porl figuceJ. 
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Table 2. !.U21= Installed capacity, pr:>duction and consumption of electric energy, 1972-1983 

-·--- ------ ------·-----------·---
------- ----- ----- _ Inslal led C!J!tsi!L!A~ -------------

1912 1973 1974 1915 1916 1917 1978 1979 1980 1981 .982 1983 

------------------· ---------

Country total l,948 ),910 l,910 ),<,46 3,960 4,031 4,016 4.391 4,893 5,016 5.292 6,182 
Hydr-o 2,445 2,445 2,44~ 2,445 2,445 2.445 2,445 2,445 2,05 2,445 2,445 2,445 
Ther-aal 1,503 1, 515 l,525 1, 501 l,H5 1,)86 1,631 1,946 2,448 2,631 2,841 3, 131 
Nuclear 
Geolhenaal 

Public lalal 3,115 3, 115 3,115 3,115 3,189 3,860 3,905 .... 229 4,731 4,9U 5,130 6,020 
Hydr-o 2,445 2,40 2,445 2,445 2,40 2,445 l,445 2,445 2,445 2,445 2 ,4"5 2,445 
Theraal 1,330 1,330 1,330 1,330 1,344 l,4i.5 l ,460 l, 184 2,286 2,469 2,685 3,515 
Nuclear 
Geothenaal 

. ------- ---------------------------------------------
____ _froduction jn_m!!L_ __________ 

1912 1973 1974 1915 197t 1911 1978 1979 1980 1981 1982 1983 

------ ----------------- -----
Country total 1,919 8,008 9,091 10, :"'O 12,171 14 ,033 15 ,507 16 ,864 18. 915 21,292 23,898 26,<'24 

Hydro 5,159 5, 156 6, 128 6, 790 8,003 9,038 9,935 9,608 9,801 10,215 10,484 9,816 
Ther-aal 2,810 2,852 2,969 l,550 4,168 4,995 5,512 1,256 9,114 11,017 ll,414 16.608 
Nuclear 
Geothenaal 

fublic total 7,384 7,435 8,525 9,199 ll ,646 13,511 15 ,Oll 16, 359 18,429 20.10 23 ,353 25 ,819 
Hydro 5,159 5,156 6, 128 6, 190 8,003 9,038 9,935 9,608 9,801 10,215 10,484 9,8lt 
Theraal 2,225 2.279 2,397 ),009 3,643 4,419 5,078 6, 151 8,628 10,532 12,869 16,063 
Nuclear 
Geothenaal 

Net product il'.''1 7, 107 1, 155 8,238 9,470 ll,28S 13,128 14,591 15,845 11,848 20,061 22. 552 24,952 
T & D loues 938 911 1,343 1,162 1,62) 1,639 1,868 2, 122 3,052 3,410 3,811 4,211 
I•port• 
EJ1ports 

_____ -------------- ------------- ___ C<>!!!Y~ion.iq_Gl!!JI _____________ _ 
1972 ~973 1~74 1975 1?16 1977 1918 1979 ·~90 1981 1982 1983 

------·--------- ----·-------·-----·-- ·- --------------·-- ----- ···--·------------- ---------
Net consumption• 6, 169 6, 178 6,89'} 8,308 9,662 11,489 12, 723 11, 122 14, 796 16,651 18,741 70,135 

lnduslry and 
construct ion 3,815 3,845 J, 128 4,82l 5,632 , , 180 1,5Sl , ,800 8,800 9,991 11,207 12 ,441 

Transport 118 118 125 126 llO lll 145 150 160 165 170 115 
Household 

snd other 2,176 7,215 3,042 J,360 3,900 4, 117 5,02) 5, 112 5,836 6,495 7,364 8,119 

--------- -· - ··-- ---------- ----·-- -··-·----- - ----- ·-----· -- ·------- ---··- ·--------------------

" Net consumption ll"l 1>ro1uction • i•ports eJ1ports, - T & D losses 
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Table 2. Iadia: Iaat.all~d capaclt.•, prodect.loa aad coaa,....t.lon of electric e•ersr. 1972-1913 

Ia•talled caeacjt1 la 1111 
1972 1913 1914 1915 1976 1917 1971 1919 1910 1911 1912 1913 

Count.rr total 16,271 16,899 17,990 11,06 20,30 22,249 23,756 26,175 29,210 Jl,091 33,141 35,319 
Hrdro 6,313 6,612 6,716 6,965 7,529 1,464 9,025 1'1,020 10,lll 11,314 11,791 12,171 
Tberaal 9,461 9,157 10,51!4 10,151 12,176 ll, 145 14,091 15,515 17,107 19,07'.' 20,00 22,351 
Nuclear 420 420 640 640 640 640 61t0 640 6.tiO 6 .. !> 160 160 
Geot.beraal 

Public told 14,709 U,254 16,212 16,664 11,317 20.1:1 21,4611 23,669 26,612 21,441 30,214 32,319 
Hrdro 6,313 6,612 6,716 6,965 7,529 1,464 9,025 10,020 10,lll 11,314 11,791 12,171 
Tberaal 7,906 1,226 1,176 9,059 10,141 ll,'.113 11,1104 13,009 U,207 16,424 17,563 19,358 
Nuclear 420 420 640 640 640 640 640 640 640 640 160 160 
Geotberaal 

Production i• GWh 
1972 1973 1974 1915 1976 1917 1978 1919 1910 1911 19112 1913 

Countrr total 61,210 66,390 70,510 72,100 76,610 15,930 95,620 91,930 110,130 112,120 119,110 131,UO 
Hrdro 25,250 21,03C 21,200 21,910 21,810 33,300 34,1140 31.010 47,160 45,410 46,530 49,500 
Tbenul 33,540 31, 110 42,180 U,430 46,590 50.000 57,530 51,650 60,200 64,460 69,510 79,000 
lluclear 2,420 1,190 1,130 2,400 2,210 2,630 l,250 2,270 2,110 2,HO 3,000 3,020 
Geotberaal 

Public total 55,130 60,930 64,540 66,690 10,100 19,230 IS,340 91,370 102,530 104,630 110.120 12<:.920 
Hrdro 25,250 28,030 27,200 21,910 27,810 33,300 34,840 31,010 47,160 45,410 "6,530 49,560 
Tberaal 21,160 Jl,110 36,210 35,320 40,110 43,300 50,250 51,0'10 52,600 56,270 61,210 70,350 
lluclear 2,420 1,190 1.130 2,400 2,210 2,630 3,250 2,270 2,110 2,HO 3,(.,00 3,020 
Geolbenad 

Net production 51, 110 62,620 66,470 61,540 11.120 10,610 19,500 92,500 103,UO 105,470 111,090 122,790 
T & D losse• 9,310 10,860 12,230 12,930 13,560 14,530 16,450 16,530 19,360 20,010 21,210 23,570 
l•poro 
E1tport.1 

c2n1!!ll!eti2n in GWh 
1972 1913 1914 1915 1976 1977 1971 1919 1910 1911 1912 1913 

Net con1umpllon• 41,460 51,160 54,240 55,610 51,260 66,080 73,050 75,910 14,080 15,390 19,110 ,.9,220 
Indust.rr Hd 

con1truct.ion 34,330 36,370 37 ,390 37 ,130 31,llO 43,310 41,020 49,330 54,470 53,240 55,740 59,610 
?ran1port. 1,310 l ,"30 1,830 1,530 1,530 1,850 2,170 2,300 2,190 2,300 2,33'1 2,740 
Agriculture 4,470 5,010 5,920 6,310 1,160 1,120 ~.620 10,110 12,030 13,450 14,410 16,230 
HouHhold 

and other 1,290 I, 750 9,100 9,940 10,660 12,130 13,240 14 ,230 U,390 16,400 17,330 20,570 

• Nat con1umpt.ion • nat product.ion + l•port.• - e1port.1 - t & D lo•••• 

'-· 
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Table 2. Iadoaesla: Install~ capacitr. prod•clioa and coaa1111ptioo or electric eaersr. l91i-l91l 

Installed .caeacitr i" _llil 

lt7Z 1913 l9i4 1915 l9i6 1911 1918 1919 1910 1911 1912 1913 

Couatrr total 1,964 2 ,;)96 2,311 2,560 l.198 l Ill 4,1H 5,219 5,619 6,202 o.160 
Hfdro 419 50I 122 
Titer.al 
Muclear 
Ceotb.rmal 

Public total 664 196 9'll l,101 1,316 l.162 2,281 2,536 2,::55 J,032 l.406 
Hrdr-o 184 219 219 321 321 322 351 311 319 391 431 
Thermal 480 511 643 185 l,~55 l,540 1,931 2,151 2.116 2,634 2,939 
Muclear 
Ceo thermal 

Produetioa ia !!!!!!! 
1912 1913 1914 1915 1916 1911 1911 1919 1911) 1911 1912 1913 

Courtrr lrtal 5,291 6,019 1,903 1.501 9,l9l 10,Ul 11,429 12,9"8 U.453 16.125 16,191 
Hrdro 
Tiler.al 
Muelear 
Ceoth .. rwal 11 

Public total 1,913 2,256 J,345 l,110 4,125 4,140 5.122 1,00J 1,412 10,131 11.8u 
Hrdro 616 903 1,194 l,960 1.111 1.115 2.111 2,2l:> 2,100 2,504 1.111 
Tiler.al 1,221 l,l5l 1,551 1,110 2,JU 2.955 l,534 4,113 6,312 1,,ll 1.119 
Muclear 
Geothermal 11 

lie:. product 5,291 t,079 1,303 1,501 9.3CJJ I0.113 11.429 12.948 14,453 16, llS 
T 6 D lone• 606 151 870 966 1.011 1.159 l.3n l.609 l,811 2.114 2,640 
Iaporta 
E11:po.-t1 

~2Dll!lll!1ion in GWb 
1912 1913 191.ti 1915 1916 1911 1911 1919 1910 1911 1912 1913 

let coosua~lion• 4,615 5,322 6,4?3 1,535 1,312 9,024 10,05·' 11.339 12 .S15 u.on 14.251 
lndu1tr1 aad 

con1lruclion 31l 535 715 810 918 1,142 l,443 1,910 l,722 2.240 2,996 
TraA1porl 
HOUHbl'ld 

and otber 1,511 l,640 1,660 1,923 2,10~ 2,385 2,843 J,433 .ti,139 5,605 6,011 

• llel consuapt lon .. net prod,•clion • i•port.s - e1porl1 - T • D lo11e1. Total countrr f i,ure• are eElrapolatioa• al 
9 per ceat par rear &rowth from 1979 to 1982. 
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Table 2. l11!!blic of Ko~: la•lalled capacilf, product.ion and coasumplioa of electric eaerar. 1972-1911 

------------- - Installed capacity in 1111 
1912 1911 1974 1975 1916 1911 1911 1919 1910 1911 1912 1911 

Couotrr lot.al l,112 4,212 4,52) 4,120 4,110 5,790 6,916 8,0ll 9,l91 9,llS 10,104 ll,115 
Hfdro l"1 621 621 621 7ll 711 711 912 1,157 l,202 1,202 1,202 
Tberaal l,Sll l,651 J,902 4,099 4,099 5,019 5,617 6,n4 1,60 1,047 1,&ll 9,•911 
lluclear Sil 511 517 517 1,266 1,916 
Ceotheraai 

Public total 925 525 525 525 615 615 615 615 660 105 705 705 
Hrdro 200 200 200 290 290 290 290 ll5 JIO llO JIO 
Tbenial 925 J25 125 J25 125 J25 J25 125 J25 125 J25 125 
luclear 
Ceollleraal 

Produi.;tioo in GWla 
1972 197J 1974 1975 1976 1977 1971 1979 1910 1911 1912 1911 

Couot.rr total ll,IJ9 14,126 16,135 19,137 21, 117 26,511 ll,510 )5,600 17,211 40,207 0, 122 46,850 
Hrdro 1,161 1,284 1,906 1,611 1,119 l,l9l 1,101 2,329 1,914 1,709 2,005 2,561 
Tbermal 10,o\ll ll,542 14,929 11,154 21,321 25, 121 27,311 l0,119 ll,777 34,601 37 ,340 36,575 
luclear 11 2,324 3,152 3,477 2,197 3,111 1 ,114 
Ceot.beraal 

Public: total 1,953 2,450 2,406 2,530 2,510 2;n6 2,512 2,127 2,119 2,179 2,50 2,217 
Hrdr-o 62 412 345 449 40 521 691 517 1,007 625 704 
Tber .. l l,95l 2,Jll 1,994 2,115 2,061 2,293 2,005 2,036 1,602 l, 711 1,911 1,513 
Nuclear 
Ceot.lleraal 

Hel pr-oduc:l 11,201 13,956 15,911 ll, 752 21,919 25, 112 29,IU 31,669 lS,013 37,950 40,555 0,576 
T ' D lOIHI 1,215 1,519 1,164 2,121 2,299 2,lll 2,Hl 2,524 2,341 2,526 2,675 2,876 
191pOrl• 
ks ports 

<:0111J!HU2n ll.. CWb 
1972 1973 1914 1915 1976 1977 1911 1919 1910 1911 1912 1911 

----------
Het COHU11plio11• 9,952 12,367 14,048 16,6l0 19,620 22,1)3 27,326 31,145 32,734 l5,424 17,180 40,700 

Industrr aad 
conslr-ucl ion 1,150 10,640 12,195 14,500 17,160 19,10 23,367 16, 191 21,626 29,710 31,564 33,958 

transport 
Household 

aiad ot.ber l,442 l, 727 1,851 2,llO 2,460 2,990 l,959 4,9S4 5,101 5,644 J,616 6,742 

" Het con11111pt.i~n • net. product.ion • iiaport.1 - e1port.1 - t ' D lo•••• 
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Table 2. f!,tiaty: Iaalallecl capacllJ, produclloa aad coaatA11plloa of electric eaerar. 1972-1913 

Il11Ulled caeac:l l!. i a llW 
1912 1973 19141 1915 1916 1971 1911 1979 l91D 1981 ".912 lHl 

Couatrr total 1,131 1,136 2,135 2,255 2,450 l,150 l,265 l,395 3,605 •.11• 4,114 5,o•• 
Hrdro 667 667 167 167 167 1,567 1,567 1,567 1,567 1,141 1,147 2,541 
Tberaal 1,033 1,032 l,lll 1,251 l.•u 1,446 1,561 1,691 l,901 2,190 2,190 2,aoo 
Huclear 137 137 137 137 137 137 137 ll7 137 137 137 137 
;;eotberaal 

Public total 1,137 1,136 2,135 2,255 2,450 l,UO 3,265 l,39~ l,495 4,06<11 4,0f, 4,974 
Hroro 667 667 167 167 167 l,5f;7 1,567 l,567 1,567 l,147 l,P ,7 2,541 
Tberaal l,Oll 1,032 l,lll 1,251 l,4U l,4<116 1,561 1,691 1,191 2,010 ~ . .:•o 2,290 
H11clear ll7 131 137 137 137 137 137 137 137 137 137 137 
Geolbenul 

Prucluclioa ii! CWh 
1912 191) 1974 1975 1916 1971 1971 1979 1910 1911 1912 19U 

r 
Countrr lolal 1,510 1,514 9,096 10,050 10,216 10, 75S 12,376 ll,015 U,69<11 16,195 11,206 20,lOI 

HJdro 3,619 <11,355 4,141 4,359 5,06 5,lll 7,466 l,3:il 1.111 9,;)46 9,526 11,361 
Thaniel l,10 l,122 4,500 5,011 4,201 5,111 4,610 4,626 5,914 7,000 l,<1191 1,110 
lluclear .. 07 454 605 6<112 391 2 .. 1 106 2 150 113 162 
Ceolberaal 

Public total 7,570 1,51<11 9,096 10,050 10,216 10,755 12 ,)16 ll,015 U,6U 16,120 : 1,131 19,654 
HJdro 3,679 4,355 4,141 4,359 5,06 5,113 1,466 1,353 1,111 9,046 9,526 11,361 
Tberaal 3,10 3, 122 4,500 5,017 4,201 5,111 4,610 •,626 5,974 6,92<11 1,030 1,126 
Huclear <Ill 07 45<11 605 642 391 231 106 2 150 113 162 
Ceotberaal 

Mel production 7,296 1,211 1,731 9,726 9,912 10,347 11,916 12.311 U,262 15,515 11,160 19,065 
T I. D los•H 1,111 2,229 2,436 2,171 2,98" 3,309 3,702 3,761 <11,069 4,434 4,659 5,345 
Imports 51 217 353 
Esporu 

~Dll!lll!U!!D la M 
1972 1973 1914 1975 &976 1977 1971 1979 1910 1911 1912 1913 

Met COllSUllf'llOa• 5,<1109 5,912 6,302 6,147 6,927 7,037 1,28" 1,946 10,194 11,201 12,711 U,141 
Iaduatrr Hd 

c:o11ttruclioa l,409 l,676 l,111 l,103 l,102 3, 724 4,119 4,531 5,001 5,412 5,9H 6,617 
Tra11tport 42 6l 45 43 42 0 •• ... 42 44 
HouHhold 

and other 1,999 2,216 2,379 2,912 3,010 3,270 4,053 4,372 5,147 5,613 6,795 7,417 

• Net COD•1111Ptioa • net production + l11POrl1 - asporl1 - t I. D 1011e1. En•r&J fiaura1 1uppliad for 1aar1 1973, 1979 and 
1913 do not bal••~•· 
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Table 2. Taazanla: ln•lallacl capacilJ. produclloa and con•mapllon of electric •••r-&J. lt72-lt8l 

In•lalled ca~acill la IN 
1972 l97l 1974 1975 1976 1971 1971 1979 1980 1911 19112 1913 

CountrJ total 121.I Ul.I 154.I 249.1 244.6 20.4 266.0 267.1 374.6 l&0.2 181.l 
HJdr~I 49.2 49.2 49.2 149.2 149.2 149.2 !49.2 149.2 249.2 249.2 249.2 
therul 72.6 104.6 105.6 100.6 ts.4 96.2 116.1 111.6 lU.4 lll.O 139.l 
ltucleaL" 
Geolherul 

Public lolal 121.I 153.1 154.I 249.1 2"4.6 20.4 266.0 267.1 3'14.6 310.2 381.l 
HJdro 49.2 49.2 "9.2 149.2 149.2 149.2 149.2 1•9.2 249.2 249.2 249.2 
Thar.al 72.6 104.6 105.6 100.6 95.4 96.2 116.1 111.6 125.4 13\.0 139.l 
Xuclear 
Geothermal 

Productioa ia GWb 
1972 1973 1974 1975 1976 1917 1971 1979 1910 1911 1912 1983 

CouatrJ total 461.6 511.7 530.1 557.6 590.5 617.4 610.2 752.0 799.4 123.7 830.7 
HJdL'o 121.2 296.4 294.2 "30.1 499.1 540.5 517.1 6Jl.I 675.8 122.1 727.0 
Therul 147.4 215.3 236.6 126.9 90.7 76.9 102.4 113.2 123.6 100.t 103.7 
Nuclear 
ueotherul 

Public total 461.6 511. 7 530.1 557 .6 590.5 617.4 610.2 752.0 Jit.4 121.7 130.7 
HJdro 321.2 296.4 294.2 430.7 499.1 540.5 517 .I 631.1 675.1 122.1 121.0 
Therul 147 .4 215.l 216.6 126.9 90.7 76.9 102.4 lll.2 123.6 100.9 103.7 
Nuclear 
Ceotherul 

Net productloa 461.6 511. 7 ~30.1 557 .6 590.5 617.4 610.2 7S2.0 799.4 123.7 130.7 
T ' D lo•••• 67.7 74.6 67.6 60.7 19.2 91.l 100.0 94. 7 U.5 70.1 Ill.I 
Iaport• 
Ezporl• 

CoDll!lll!lWL In GW!I 
1972 1973 1.974 1915 1976 1977 1971 1979 1910 1911 1912 1913 

Net con••11Pllon• 400.9 07.1 463.2 496.9 501.l 526.l 510.2 657 .] 734.9 752.9 711.9 
Induatr1 alld 

con•trucllon 211.0 229.0 322.0 llC.O 342 .o 357 .0 314.0 442.0 412.0 499.0 112.0 
TraD1port 
Household 

and other 119.9 131.1 141. 2 258.9 159.3 169.l 196.2 215.3 252.9 253.9 336.9 

._, HJdro cap•citJ for 1973 corrected from orl1inal date . 

• Net con1umption • a•t production • i•port• - ezport• - T' D louH . 



Table 3. Algeria: Installed capacity, production and imports and exports of electric energy, projections for 1985-2000 

ln1talled c&DacitY in MW 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

No data available 

I\) 

'° 



Table 3. Bolivia: Installed capacity, production and import• and exports nf electric energy, projection• for 1985-2000 

1n1tall1~ ~aeacit1 in mi 
1985 1986 1987 1988 1989 1990 1991 1992 1993 l994 1995 2000 

Total 564 567 567 577 627 776 786 797 ... . .. 1,023 1,253 
H1dro 310 303 303 303 313 457 467 467 ... . .. 666 786 
Tberaal 263 264- 264 274 314 319 319 330 ... . .. 359 447 
Nuclear 
Geotheraal 

~t2du;ti2D in GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

I 

l..<J 

Total ( grosa) 1,833 l,961 2,098 2,245 2,402 2,570 2,750 2,943 3,605 5,057 0 ... . .. 
Hydro 1,289 1,379 1,569 1, 736 1,885 2,100 2,298 2,459 ... . .. 3,012 4,225 
Theraal 544 582 529 509 517 470 452 484 ... . .. 593 832 
Nuclear 
Geotheraal 

-
lmeott! •n~ 11e2rt1 in GWh 

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

laport• 3.7 3.8 2.0 2.3 2.5 3.0 3.1 
Exports 



Table 3. Cfll!roon: Installed capacity, production and impor'1 and e1port1 of electric energy, projections for 1985-2000 

. _ _ _ln1t&lleJt c&Pac ity_Jn___MW_ 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

No data available 

w ,..... 



Table J. Colombia: Installed capacity. production and impo~l• and exports of el~ctric energy, projectlo111 for 1984-1995 

Instal_led capacity in MW 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

Total 6,885 7,907 8,090 8,706 9,206 9,449 9,649 10,909 11,879 12,479 13,979 13,979 
riydro '4. 726 5, 127 5,787 6,287 6,487 6. 730 6,930 8,190 9,254 9,854 ll,354 11,354 
Thermal 2,159 2.180· 2,303 2,419 2 i 7l9 ? , 719 2' 719 2, 719 2,625 2,625 2,625 2,625 
Nuclear 
Geothermal 

Ptoductjon in GWh 
1984 1985 1986 1987 1988 1989 199- 1991 1992 1993 1994 1995 

I 

Total ( grou > 26,242 29,242 31,617 34,194 36,924 39,81- 42,891 46,218 49. 811 53,692 57,883 62,353 l..AJ 
I\) 

Hydro 19,894 23,295 26,205 27,857 29,244 29,864 30,391 34,751 38,909 41,460 47 ,410 49.960 
Thermal 7,348 5,947 5,412 6,337 7,68') 9,946 12.500 11,467 10,902 12,232 10,473 12,393 
Nuclear 
Geothermal 

--- Imeort1 and e1eort1 in G~ 
1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

Import a 
Exports 



Table J, 11.12.t.: ln1talled capacitJ, production and imports and exports of electric energy, projections for 1985-2000 

ln1t1ll1d s1ePsitx in KW 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

Total 7,823 9,443 9,543 9,693 9,693 10,893 . . . . . . ... . .. 16,493 23,693 
Hydro 2,445 2. 715 2, 715 2 I 715 2. 715 2. 715 . . . . . . ... . .. 2,915 4,415 
Theraal 5,378 6, 728. 6,828 6,978 6,978 8,178 . . . ... . .. . .. 10,878 10,878 
Nuclear - - - - - - . . . . . . . .. ... 2,700 8,400 
Geothenaal 

Produsti2n in GWb 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

Total <gross) 32,000 35,400 38,600 42,060 45 ,840 49,960 . . . ... . .. . .. 73,400 102,900 
Hydro 9,800 10,900 10,900 10,900 10,900 10,900 . . . ... . .. . .. 12,100 16,000 l~J 

'""' Thermal 22,200 24,500 27,700 31,160 34,940 39,060 . . . ... . .. . .. 41,'!!:'0 44,900 
Nuclear - - - - - - ... . .. . .. . .. 20,000 42,000 
Geothermal 

Imports e.rul,npgrtoi in GWb 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

-
Imports 
Exports 



Table 3. India: Installed capacity. production and imports and exports of electric energy. projections for 1985-2000 



Table J. Indoneeia: Inetalled capacity. production and imports and exports of electric energy, projections for 1985-2000 

Installed ca2aclt1 in MW 
1985 1986 1981 1988 1989 1990 1991 1992 1993 1994 1995 2000 

Total 4.116 5,245 5,546 6.786 7 ,572 8,616 10 .195 12 .149 14,404 16,132 
Hrdro 664 664 1,020 1,393 1.551 1.680 2,097 Z,891 3,335 3,525 
Thermal* 2,757 3.627' 3 ,572 4,439 5,067 5,982 7,144 8.409 10.255 11, 918 
Gas turbines 695 954 954 954 9S4 954 954 849 814 709 

~roduction ln GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

Total (gross) 14.135 17,037 20, 977 24,4S2 28,656 34,024 41,293 48,293 56,252 65,609 ... . .. w 
HJdro Vl 

Thenui 

I - Gas turbines 

i -
Imeorts and ezeorts in GWh 

1985 1986 1987 1988 H89 1990 1991 1992 1993 1994 1995 2000 

Imports No data available 
Exports 

* Includes steam thermal, geothe~~al and diesel sources. 



Table 3. Republic of Korea: Installed capacity, prnduction and imports and exports of electric energy, projections 
for 198S-2000 

Produ~tlog in GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

Total (gross> 53,138 58,928 65,340 71,615 78,456 85,936 94,068 •• t ... • • t ... 
Hydro 2,138 2,766 2,909 3,106 3, 117 3,117 3,339 
Theraal 38,409 37,730 36,295 36,247 40,538 42,124 44,185 
Nuclear 12,591 18,429 26,136 32,262 34,801 40,695 "6,544 
Geotheraal 

Imports and exports in GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

laports 
Exports 

----·------" 

2000 
I 

w 
°' . .. I 

2000 



Table 3. Me1ico: In1talled capacity, production and imports und exports of electric energy, projections for 1985-2000 

installed caeacitx in ~ 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995• zooo 

Total 20,237 22,607 23,583 25, 146 27, 115 29,063 32,543 34,848 36,331 ... 41, 595 58,339 
Hydro 6,530 7,426 7,702 7,812 8,073 8,073 ~.o, 283 10,613 10,963 ... 12. 551 17,603 
Thermal u 11,140 11,930. 12,608 14 ,061 15,005 16,923 h' ,083 19,918 21,051 ... 24,289 34,597 
rwuclear - 654 654 654 1,308 1,308 1,308 1,308 1,308 ... 1,308 1,308 
Geothermal 620 620 620 620 730 730 840 950 950 ... 1,090 1,525 
Natural Gas 1,947 1,977 1,999 1,9~9 1,999 2,029 2,029 2,059 2,059 ... 2,357 3,306 

- ~roduct!on ig GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

I 

VJ 

Total (gross> 82,088 90, 118 101,42~ 111, 254 120,583 129,898 140,567 152,397 165,432 -l 

Total (net) 78,545 86,216 97,106 105,965 114,434 123,:?49 133,260 144,603 156,965 
Hydro 
Thermal 
Nuclear No data available 
Geothermal 
Natural Gas 

!meorts agd egeotts in GWh 
1985 1986 .&.987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

---
Imports No data available 
Exports 

• Unofficial estimates 
•• Includes combined cycle and diesel 
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Table 3. Paki1t1n: Installed capacit1. production and imports and e1ports of electric energy. projections for 1985-2000 

I ln1t1ii1~ ~1e1~lt1 lo m!t -I -

1985 1986 1987 1988 1989 1990 1991 1992 1993 199/e 1995 zooo i 

Total 5.504 6 .u1e 6 .u• 8. 21" 8. 72/e 1.090 . . . ... . .. . .. 20,622 30,202 
Hrdro 2.897 2.897 2.897 3.167 3.167 le,799 ... . .. . .. . .. a.a31 U,811 
Tberaal 2,470 3,380" 3,380 11,910 5,UO 6.154 ... . .. . .. . .. 9,154 11,65• 
Nuclear 137 137 137 137 137 137 ... . .. • •• . .. 1,937 3' 737 
Geothermal 

P~od~~ti2n in GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

I 

w 
Total (grou> 25,53/e 28,91'1\ 32,249 35,893 40, 144 411,886 75,450 116 ,290 

(X) ... . .. . . . . .. 
HJdro I 

Theraal No data available 
Nuclear 
Geot.heratl 

ime2tt1 1nd 11e2tt1 in GWh 
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

Import• 
Exports 
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Table 3. Tanzania: In1talled capacitJ, production and import• and ezport1 of electric energy, projection• for 1985-2000 

= 
1985 1986 

Installed capacity in MW 
1987 1988 1989 1990 1991 1992 1993 1994 1995 2000 

No data available 

l.IJ 

'° 



Table ~. Algeria: Ezisting electric power generating atatlo"s, conanlssioned after 1970 
(local content in per cent and supplier codes) 

Year of 
conmis­
s ioning 

Plant 
size 
(KW) 

Fabricated parts 
Local Supplier 
content code 

TurbinH Generator Sub-station 
Local Supplier 
content code 

Local Supplier 
content code 

Local Supplier 
conte:it code 

no data available 

Control and 
instrumentation 

Local Supplier 
content code 

.i:­..... 



table •· lollyla: l1i1tln1 electric power 1•neratin1 1tation1, co .. l11loned aft.er 1970 
(local content in per cent and 1uppll•r cod••> 

Year of 
comh·· 
1ionln1 

H1dro plHtl 

1973 
1910 
1911 

CH turbiHI 

191S 
1976 
1971 
1910 
1912 
1913 

Plant 
liH 
nan 

36 ,. 
11 

25.60 
n.60 
U.H 
22.H 
16.SO 
n.1• 

Dlt11l •ton 

197• 
1977 
1971 
1911 

9.0 
6.6 
6.6 
2.2• 

P•brlcattd p1rt1 Tyrbln11 Otntrator Sub-1t.1tlon 
Lo~~l Supplier Local Supplier l.i)cal Supplier Local Supplier 
coateat code content cod• content code 

TurblnH 
Local Supplier 
content code 

A 
A 
c 
c 
I 
c 

G 
l 
l 
L. 

A 
l 
A 

Generator 
Local Supplltr 
content code 

B 
I 
D 
D 
Ii: 
D 

H 
J 
J 
II 

I 
I 
I 

content codt 

Sub-1tttlon 
Local lupplltr 
content. codt 

D 
D 
D 
D , 
D 

I 
I 
I 
I 

c 
c , 

lollwla built no co••••tloaal tber.al power plant• after 1970. 

Control nd 
lD!tryMntation 

Local Supplier 
content codt 

D 
I 
D 

Control 111d 
ln1trwgttt log 

Local lupplltr 
content cod• 

D 
D 
D 
D 
r 
D 

J 
I 
I 
I 

lyeplltr cott 49flnlt.lon1 
A • Volt.h 
I • Ill t1ubllbl 
C • VarlOI 
D • lrOWll IOYtrl 

lypplltr codt d9flnltlqn1 
A • A.IC - 01 
I • AIO 
c • Hlt.achl - 01 
D " Hlt.achl 
I • loll! IOJCe 
, • AllA 
o • llordber& 
H • Portie, lac. 
I • Varlo1 
J • 01n1ral llect.rlc 
l • Worthl11ton 
L • Pujl 
II• THJO 

r 
I\) 



Table 4. c..,roop: lzi1ting electrlc power generating 1tatlon1, co .. l11loned after 1970 
(local content in per cent and supplier codes) 

Year of 
comai1-
llonlng 

Plant 
•i&• 
(IN) 

Fabricated parts 
Local Supplier 
content code 

l'urbinea Generator bb-1tation 
Local Supplier 
content code 

Local Supplier 
content code 

Local Supplier 
content code 

no data available 

Control and 
i n1trunptttion 

Local Supplier 
content code 

I:' 
w 



Table 4. Coloabia: Existing electric power generating 1tatlon1, comml11loned after 1970 
(local content in rer cent and u~pplier code1) 

Yea.· of 
conmtil­
sioning 

Plant 
size 
(MW) 

Fabricated parts 
Local Supplier 
content code 

Turbines Generator Sub-station 
Local Supplier Local Supplier Local Supplier 
content code content code content code 

no data available 

Control and 
in1truMntation 

Local Supplier 
content code 

I:"" 
I:"" 



Table 4. l&J2l,.: l1i1t.ln1 electric power !•nerat.in& 1t.atlons, c11m1i11loned •ft.er 1970 
Clocal content. in per cent. and 1uppli1r cod11I 

Year of 
c-1•· 
1loain1 

Hydro phnU 

Plant. 
•l&e 
UNI 

Fabricated part• 
Local Supplier 
cont.eat. code 

TurJlinH 
Local 
content. 

Supplier 
code 

---G~•..,Dl.,!'.il.21: 
Local Supplier 
content. code 

Sub-1tat.lon._ 
Local Supplier 
content. code 

l&JPL built. not. hrdro project.1 aft.er 1970, 

Boller end 
boiler houH 

Local S~pplicr 
coat.ant. cod" 

Conyent.ional lh1r111l plant.a 

1919 
1910 
1913 

~.!...,.lll[binH 

1976 
1971 
1918 
1919 

1980 

1981 

1982 
1983 

17 
220 
300 
300 

1'I 
40 
20 
4i) .. 

192 
120 

26 
n 
37.5 

200 
100.5 
100.S 
200 

24 
99 

A 
D 
I 
H 

Turbin11 
Local Supplier 
cont.ant. code 

- A 
- I 

- 8 

- c 
- c 
- B 

- 8 
- c 
- D 
- D 
- I 

- r 
- F 

- 8 
- B 

- A 

TurblnH G1D1r1tor lllb-1U.tlon 
Local 
cont.Int. 

Supplier 
code 

Local Supplier Local 
content cont.Int. code 

B 
D 
F 
I 

G .. nerator 
Local Supplier 
content code 

- A 
- B 

- 8 

- c 
- c 

B 
8 

- 8 
- D 
- D 
- I 
- , 
- r 
- I 
- 8 

- A 

B 
D 
G 
I 

Sub-1t1tion 
Local Supplier 
content code 

- A - B 

- 8 
- c 
- c 
- B 
- 8 
- 8 
- D 
- D 

I - , 
- r 
- I 
- 8 

- A 

Supplier 
code 

B 
D 
G 
J 

Control and 
--1nllr.wn.w.1M.. 
Local Supplier 
cont.int code 

Control and 
ln1t.ru11nt•tlon 

Local 
cont.Int. 

Supplier 
code 

c 
D 
G 
K 

control and 
ln1trum1nLl!.12n_ 

Local Supplier 
content. cod• 

- " - B 

- I 

- c 
- c 
- B 
- 8 
- c 
- D 
- D 
- E 
- , 
- r 
- 8 
- 8 

- A 

'yppller cod• d1tlnltl2n1 
A • Babcock • Wllco1 
I • W11t.ln1hou11 
c • Balllr ha11an 
D • lkod1 
t. • St.tin 
r • c.1." 
G • Allt.hu111 
H • Fo1t.1r Wheeler 
I • G.I. 
J • "cGraw Edison 
K • Fo1borou1h 

'-llPPlilE 51!!1! !11(1nltion1 
A • W11t.lnhou11 
B • G.I. 
c • Allt.hOtll 
D • ltul LIVll 
E • Rolh - loyce 
I' • Brown Boverl 

... .,,.. 



Table 41. !rulll: Eai1t.ing electric power generating 1tatlon1, co11111i11ioned after 1970 (cont'd) 
(local content in per cent and 1upplier codes> 

Cont.l"ol and 

Year of Plant. I!.!rbiDH Genu:1t2r ~ub-1t.ati2n in1tl:Y1J!Dt1ti2n 

co•i•- ai&e Local Supplier Local Supplier Local Supplier Local Suppll el' 

sioning Utw> content code content. code content. code content code 

--
H1dro 2laat1 lll.RRll!£ ~9~1 ~If initl!2DI 

1976 200 25-60 E 25-60 l No data available No data available A • not UHd 

1977 lU 25-60 y 25-60 y B • not UHd 

1978 115 25-60 y 25-60 y c •Hitachi, Japan 

}978 110 25-60 z 25-60 z D • Genz, Hungal"y 

1980 200 - c - c E • USSR 

1981 106 - c - c F • IOI, USA 

1971 165 . . . z ... z G • Neyerpic, France 

1978 165 . . . z ... z H • C.G.I., Canada 

1979 330 . . . z ... z I •Fuji Denki, Japan 

1971 180 . . . z ... z J • Volt.h, rt.a 

1979 60 . . . z ... z K • Alli• Chal .. r1, Canada 

1970 20 - c - c L • Canadian General 

1917 65 above 60 y above 60 y Electric co. 

1910 65 above 60 y above 60 y " • not u1ed 
f 
~ 

19741 225 above 60 z above 60 z N • Al1t.hom, France 

1976 n abowe 60 z above 60 z o • Veyvef, Swlt.&erland 

1910 120 above 60 y above 60 y P • Canadian We1tlnghou1e 

1981 60 above 60 y above 60 y l • BHIL/Ganj "ovaq, Hungary 

1970 30 25-60 y 25-60 y Y • BHIL/Hardwal", India 

1971 15 25-60 y 25-60 y z • BH!L, India 
- -1911 15 25-ttO y 25-60 y 

1978 60 25-60 y 25-60 y 

_1971 23 - D - D 
1978 35 25-60 y 25-60 y 

1979 70 25-60 y 25-60 y 

1973 11.3 10-25 z 10-25 z 
19741 11.3 10-25 z 10-25 z 
1979 135 10-25 z 10-25 z 
1980 135 25-60 z 25-60 z 
1981 135 25-60 z 25-60 z 
1982 135 above 60 z above 60 z 
1979 SS - E - I; 

1976 89.l 10-25 z 10-25 F 

1977 19.l 25-60 z 25-110 z 
1976 390 - G - K 

1972 75 - I - I 
1970 69 - J - J 



._ 

tabl• •· lB!lil: l1i1tin1 electric power 1eneratin1 1tation1, co .. 111!oned after 1970 (cont'd) 
(local cont.enl in per cent and supplier code•> 

Year of 
coai1-
1 ionin1 

Plant 
ai&e 
UNi 

turbinH 
Local Supplier 
content. code 

!:U!l!:o plant• (cont'd> 

1910 
1911 
1975 
!976 
1911 
1971 
1980 
1911 
1916 
1975 
1979 
1973 
1973 
1913 
1912 
1979 
1970 
1970 
1977 
l978 
1978 
1977 
1975 
1976 
1980 
1981 
197• 
1975 
1970 
1911 
1975 
1976 
1917 
1970 
1978 

•6 
16 
10 
10 
80 
80 
20 
20 
60 

9 
60 

360 .. 
50 
99 
11 
60 
60 
60 

100 
35 
10 

180 
60 

101 
36 
10 
20 
66 
33 
66 
66 
66 

9 
2 

above 60 
25-60 
25-60 

above 60 
above 60 

25-60 
25-60 

above 60 

above 60 

above 60 

10-25 

25-60 
25-60 
25-60 

abo\"e 60 
above 60 
above 60 
above 60 

10-25 
25- 60 
25-60 
25-60 
25-60 

c 
y 
z 
z 
z 
z 
z 
z 
y 

D 
z 
I 

I 
IC 
y 
.-; 
D 
p 
p 

z 
z 
z 
y 
y 
y 
y 
z 
z 
z 
z 
z 

Generator 
Local Supplier 
content code 

above 60 
25-60 
25-60 

above 60 
above 60 

25-60 
25-60 

above 60 

above 60 

above 60 

10-25 

25-60 
25-60 
25-60 

above 60 
above 60 
above 60 
above 60 

10-25 
25-60 
25-60 
25-60 
25-60 

c 
y 
z 
z 
z 
z 
z 
z 
y 
D 
z 
E 

x 
L 
y 
N 
N 
p 
p 

z 
z 
z 
y 
y 
y 
y 

z 
z 
z 
z 
z 

S1•'l-1tat!on 
Local Supplier 
content code 

No data available 

-- . - -----·--...::~-

Control and 
iutruMntat!on 

Local Supplier 
content code 

No data available 

~ 
-4 



.. ...... -_____,..----~---------- -----..- ---- --- ------------- ------------ ----

I 

l 

Table la. India: ~r.isting electric power generating station•, connissloned after 1970 
(local content in per cent and supplier codes) 

Boiler and 
Year c:-f Plant - bo!!,er house Turbines Generator __ Sub-1talion 
connis· 1\r.e Local Supplier Local !;upp~ier Local Supplier Local Supplier 

sioning (If") content code content code content code content code 

r.onventional thel"91al 2lan~..! 

l 9 7la 220 ~5-60 z 2:i-60 z 2:i-60 z No data •vallable 

1977 110 abl'Ve 60 z above 60 z above 60 z 
1978 110 above 60 z above 60 z above 60 z 
1972 62.:i - B - A - A 

1979 210 above 60 z above 60 z above 60 z 
1980 210 above 60 z above 60 z above 60 z 
1972 30 - c - c - c 
1976 30 2S-60 z 2S-60 z 2S-60 z 
1981 60 above 60 z above 60 z above 60 z 
1982 60 above 60 z above 60 z above 60 z 
1971 :iCI - E - D - D 

1970 so - G - ' - F 

1971 100 - G - F -· F 

1972 100 - G - F - F 

1917 no above 60 z above 60 z above 60 z 
1978 110 above 60 z above 60 z above £0 z 
1983 110 abcive 60 z above 60 z above 60 z 
1972 60 above 60 z above 60 z above 60 z 
1971: llO 2:i-60 H 2:i-60 z 2S-60 z 
'97S 120 2S-60 H 2S-60 z 2S-60 z 
1979 120 2S-60 H 2:i-60 z 2S-60 z 
1978 110 above 60 z above 60 z above 60 z 
1971 240 above 60 z above 60 z above 60 ?.. 
1976 240 above 60 z above 60 z above 60 z 
1979 400 2S-410 z 2S-60 z 2S-60 z 
1982 210 above 60 z above 60 z above 60 z 
1983 210 above 60 z above 60 z above 60 z 
1974 60 above 60 z above 60 z above 60 z 
1976 60 abov• 60 z above 60 z above 60 z 
1~81 61) above 60 z above 60 z above 60 z 
1979 110 above 60 z above 60 z above 60 z 
1980 110 above 60 z above 60 z above 60 z 
1977 120 above 60 H above 60 z above 60 z 
1978 120 •bove 60 H above 60 z above 60 z 
1976 120 above 60 H itbove 60 z above 60 z 
1981 120 above 60 z above 60 z above 60 z 
1970 62.S - " - A - A 

. --···· --.......::-..; 

Control and 
ln1trut11e!!.tat ion 

Local Supplier 
content c ... de 

IY22litr SQd! d9[ini~lon1 
No data available A • IGt:, USA 

B " C. E., USA 
c .. Mlt1ubi1hl, Jap1n 
0 • Za11ech Elblag & 

0.311111, Poland 
E • Fafco Caclberg, Poland 
F '" UN, USSk 
G • Taganrov, USSR 
H • A.V.B. Ourgapur, India 
I • Cltl, France 
J • Babcock Atlentlque, 

France 
K • ICW, FIG 
L • Franco To1i, Italy 

" . Electrlm, Poland 
N • Skoda, Cz1cho1lovakla 
0 • KKEW, USSR 
z • BHEL, India 

i-
(f• 



---- ,~ - ~ 

Table 4. I...ndia: Eai1ting electric power generating 1tation1, commi11loned after 1970 !cont'd) 
(local content in per cent and supplier codes) 

Boiler and Conh·ol and 
"{ear of i'lant t!oUer bouse Turbine!! Generator . Sui:>-station in• trume!Jta ti O!J 
coaais- 1ize Local Supplier Local Supplier Local Supplier Local Supplier Local Supplier 
aioning (llW) content code content code content code content code content code 

Conventional lhenaal 2lants (cont'd) 

1979 200 above 60 z above 60 z above 60 z No data available No data available 
1980 210 above 60 z above 60 z above 60 z 
1983 210 above 60 z above 60 z above 60 z 
1979 62.5 above 60 z above 60 z above 60 z 
1974 120 - " - " 25-60 H 
19n 120 - " - " 25-60 H 
1976 240 - " - " 25-60 H 
1978 200 25-t>J z 25-60 z 25-60 z 
1982 210 above 60 z above 60 z above 60 z 
1970 140 - I - I - J 
1911 140 - I - I - J 
1979 2:0 above 60 z above 60 z above 60 z 
1980 210 above 60 z above 60 z above 60 z 
1980 ?10 above 60 z ebove· 60 z above 60 z z:-

-D 
1982 121. - K -· K - K 
1971 30 - z - z - L 
1972 30 - z - z - L 
1980 210 above 60 z above 60 z above 60 z 
1973 100 abon 60 z above 60 z above 60 z 
1974 100 above 60 z above 60 z above 60 ? 
1977 100 above 60 z above 60 z above 60 z 
1911 210 above 60 z above 60 z above 60 z 
1981 210 above 60 z •bove 60 z above 60 z 
1982 410 above 60 z above 60 z above 60 z 
1983 420 25-60 z 25-60 z 25-60 z 
1982 HO above 60 z above 60 z above 60 z 
1983 110 above 60 z above 60 z above 60 z 
1974 110 above 60 z above 60 z above 60 z 
1975 110 above 60 z above 60 z above 60 z 
1978 110 above ~o z above 60 z above 60 z 
1979 110 above 60 z above 60 z ••bove 60 z 
1970 60 10-25 z 10-25 z 10-25 z 
1971 60 10-25 z 10-25 z 10-25 z 
1972 110 - N - N - N 
1973 110 - N - N - N 
1970 100 - F - F - G 
1979 210 above 60 z above 60 i. above 60 z 

--···----~ 



Table •· ln!!il: Eai1ting electric power generating 1tation1, c09llli11ioned after 1970 (cont'd) 
(local content in per cent and 1upp~ier codes) 

Boller and Contt'ol and 
Year of Plant t22UU: b5!!H! I!a::blDH i!liU:l!i2[ §y!l-1li1U2D .....1DJt[118!Dliatlon 
ca.ail- li&e Local Supplier Lo«: al Supplier Local Supplier Local Supplier Local Suppliet' 
1loning (IN) content code content code content code content code content code 

Conventional tbenaal Plant• (cont'd> 

19'!0 210 above 60 z above 60 z above 60 z No data available No daLa available 
1912 210 above 60 z above 6i> z above 60 z 
1971 120 25-60 z 25-60 z 25-60 z 
1971 110 25-60 z 25-60 z 25-60 z 
1911 120 above 60 z above 6Q z above 60 z 
1911 50 - F - F - 0 
1973 100 25-60 z 25-60 z 25-60 z 
197• 100 25-60 z 25-60 z 25-60 z "' 0 
19n 200 above 60 z above 60 z above 60 z I 
1910 200 25-61) z 25-60 z 25-60 z 
1979 200 25-60 z 2S-60 z 25-60 z 
1971 200 25-60 z 25-60 z 25-60 z 
1911 200 25-60 z 25-60 z 25-60 z 
1912 200 25-60 z 25-60 z 25-60 z 
1976 110 above 60 z ab·,ve 60 z above 60 z 
1911 110 abon 60 z above 60 z above 60 z 
197• 120 25-60 z. 25-60 z. 25-60 H 
19n 120 25-60 z. 25-60 z 25-60 H 
1971 120 above 60 ::: above 60 z above 60 H 
1911 120 above 60 z. above 60 z above 60 H 
1912 210 above 60 z. above 60 z above 60 H 

1912 60 
1913 110 above 60 z. above 60 z above 60 z 



Table 4. la!l~IHla: l1latln1 electric power 1enerat.lng 1tatlon1, c08Rl11ioned 1fter 1970 
(local content in per cent and supplier codes) 

Control and 
Year of Plant fll!tiSI~!~ e1r.1L.. Illt~iDH GeD!£1ti2£ l111!-1UtiiRD i ftl tir"8D.lltill... 
com.la- Ii&• Local Supplier Local ~uppller Local Supplier Local Supplier Local Supplier 
aioning (I.,) content code content code content code content code content code 

H1dro elanta 

111eellet s2d1 d1tlnl~l21• 
1970 4.5 - A - A - B - c - D 

60 100 ... 100 . .. - I - Ii: - I A • Charallla1, Swl11 
1911 90 - p - p - G - G - G B • BBC, SwlH 
1972 10 - ' - p - G - G - G c • s1 ... n1, PIG 
1973 20 - H - H - H - H - I D • Colorna1, FIG 

10 - I - I - I - I - I I • Unelec, Prance s.-o - J - J - J - J - J r • G.Gllke1, lngland 
". 5 - K - K - L - L - L G • MacParlane, lngl1nd 

Vt 191" 120 - F - ' - G - G - G H • Puj l, Japan .... 
120 100 ... 100 . .. - u - u - u l • Tahuha, Japan 

1976 ao - p - F - " - N - N J • Sponjoae B&eu1ka, 
1 - K - It - L - L - L Czee hollovak la 

10 - 0 - 0 - 0 - 0 - 0 K • !bore, Japan 
1917 90 100 ... 100 . .. - u - u - u L • M1lden1ba, Japan 

120 - p - F - G - G - G " . Bru1h 11, Zngland 
160 100 ... 100 . .. - p - p - p N • lngll1h llect.rlc 1971 5" - 0 - 0 - L - L - L England 210 100 ... 100 . .. - c - c - c 0 • Toh l b1, Japan 1979 120 100 ... 100 . .. - u - u - u p • Dip. Ing., lnggrl1. 1980 l - Q - Q - E - I - I Q • Ne11rplc, Prance 

10 - ff - H - H - H - R R • Tllkaok1, Japan 
110 100 ... 100 . .. - c - c - c s • Andrlt.&, SWlll 

Hll '·' - K - K - L - L - L 1 • not. uHd '." - s - s - B - B - B u • Jyot.1, India 



Teble 4. lndon11la: l1l1t.lng electric power generating 1tation1, c21111i11ion1d after 1970 
<local content. in per cenl and 1upplier cod11> 
(continued> 

Boiler and 
Year of Phnl l!2i l1t b2!1H I1u:l!iDH !i!Dltl~!U'. IYl!-1~a~lon 
co.-ia li&e L?ctl Supplier Local Supplier Local Supplier Local Supplier 
aioning UN> content. code content. code content code cont.ent code 

Conn~nt. ion&l t.henatl Dlant1 

1911 2) - A - B - c - c 
1972 100 - I - E - E - E 
1974 2) - A - II - c - c 
1971 100 - I E - I - E 

106 - G - H - H - H 
1979 lOO - J - E - E - K 
1911 200 - I - E - I - E 
1912 200 - I - I - E - E 

Turbin11 Generator Sub-stat.ion 
Local Supplier Local Supplier Local Supplier 
content. code content code content. code 

Ga1 turbines 

197" .-0.1 - A - A - A 
n.a - c - D - E 
27.4 - , - , - , 

un 27.) - r - 1 - F 
21.1 - c - D - H 

1976 120.6 - A - A - A 
Zl.) - c - D - H 

127 .6 - , - , - , 
0.2 - J - J - J 

1977 40.2 - A - A - A 

""·0 - 8 - 8 - B i.-., - J - J - J 
1971 40.2 - A - A - A 

14. ~ - J - J - J 

Cont.rol and 
ln1~[Y11n~aUcin 

Local Supplier 
conlenl code 

- D 
- F 
- D - F 
- I 

- I 
- L 
- I. 

Control end 
Ln1t.ruunt1t. ion 

Local Supplier 
content. code 

- B 
- B 
- r 
- F 
- B 

- B 
- B - , 
- J 
- B 

- B 
- J 
- B 
- J 

_ .... - -·-----c..:.~ 

l.Yeelil[ ~od1 ~![IDl~L2DI 
A • Durodakovlc, Yugo1l1vla 
B • Yugot.urblna, Yugo1lavla 
c • Rade Koncar, Yugo1lavla 
D w Du rag, Genaany 
E • Mlt1ubl1hl, Japan , . Shlaadzu, Japan 
G • Fo1ter Wheeler, USA 
H • Oeneral •~~ct.rlc, USA 
I • Bailey, USA 
J • Deutsche Babcock 

' Wi lco1, PIG 
K • Merlin Gitlin, France 
L • Babcock Brl1tol, U.K. 

sye2ll![ sod1 ~![LDL~ion• 
A • Al1thorn, France 
B • General llectrlc, 

Unlt.ed Sht.11 
r. • John Brown, Kngland 
0 • Bru1h 11, ln&land 
t; • Powoh, England 
••• W11t.lnghou11, 

Unlt.ed SLatu 
G a not u11d 

" . Bonar Loni, En1land 
I • ACIC, Unlt.ed Slat.11 
J • We1t.lnghou11, Canada 

,n ,_, 



T•bl• 4. ltpublis of Cpr11: lal1tin1 tltctrlc power 11n1r1tln1 1t1tlon1, co .. 111lon1d after 1970 
(local contt~t in per cant and 1uppller cod11> 

Year of 
C09mlt-
1ionin& 

Hrdro pltntl 

1911 
1973 

1916 
1910 

1911 

Phnt. 
lilt 
(IN) 

12.6 
10 

100 
90 

400 
u 
•) 

..I1.11.t1c1t1d p1rta 
Local Supplier 
content code 

loller and 
lloiltr hOUH 

Local Supplier 
content code 

Cony19tlon1l tb1r1al pl1nt1 

1910 

1911 
1971 
1973 

1974 
l97S 
1977 

l9il 
1919 

1910 

1911 
1913 

)00 
200 
100 
100 
:n•.• 
200 
100 
S6') 
us 
soo 
200 
300 
200 
6SO 

10 
100 
)00 
100 
110 
100 
10 

1,100 
700 
•o 

700 
400 

S2 
31 

Sl 
31 
$2 
11 
S2 
so 

c 
J 
L 
L 
0 
G 
L 
L 
0 
c 
Q 
T 
I 
I 
A 
0 
I 
I 
v 
v 
A 

" 0 
8 
0 
G 

Turbin•• .__JlJ,nt rt tor __Jub-•UtlRD 
Local Suppl I tr Local Supplier 

content. codt 
Local Suppll•r 

---9.-t ... ht...,r __ 
L~c•l Supplier 

content code content code 

A 
c 
E 
I 
I 
... 
F 

TurblnHI 
Hnttttpn 

Loc1l Supplier 
content code 

22 
30 

22 
21 
12 
19 
12 
36 

D 
K 
H 
H 
ll 
H 
H , 
p 
c 
II 
I 
l 
F 
B 
p 
I 
I 
D 
D 
B 
N 
p 
B 
p 
I 

B 
D 
E 
I 
E 
F 
F 

Syb··• Utl on 
Local Supplier 
content code 

- D 
- IC - H 
- H 
- p 
- I 
- H 
- , 
- p 

- c 
- s 
- I .. l - F . . . . .. . . . . .. 
- I 
- I - ... 
- ... ... . .. . . . . .. ... . .. ... . .. ... . .. 

... . .. 

B 
B 
E 
E 
E 
F 
F 

content codt 

B 

Bulldln11 and 
~lant 
Local Supplier 
content code 

- ... - ... 
- ... 
- ... 
- ... . . .. 
- ... 
- ... 
- ... 
- ... 
- ... 
- ... - ... 
- ... 

H . .. 
39 . .. 
- ... 
- ... 
- . .. 
- . .. 

II . .. 
so . .. 
60 
90 
60 
64 

Ahtllo111 
Ne1rplc 
Jtumont Schn•ldtr 
Fujl 
To1hlba 

l!IJ!.2.ll•r code dtClnl~l9Jl.l 
A • Mlt1ubi1hl 
B • Fuj I 
c • I.H.1. 
D • To1hlba 
i: • Stein lndu1trle1 , . Alltllom 
G • C,£, 
H • M.A.N.ISle1111n1 
I • G.I. 
J • M.A.N. 
K • A.E.C. 

'· . Babcock, Atlantlque 
" . Sttln11uller 
N • Brown Bovtrl 
0 • B1bcock, Hitachi 
p • Hitachi 
Q • Stein 6 Roubah: 
R • Franco To1llMarrtlll 
s • An1aldo, San Olor1io 
T • Babcock 6 Wilcox 
u • not uud 
v • United Ttchnologlt• 

J' 

'""' 



Table •· ltpublic of gorta: E1l1ting electric power generating 1t1tlon1, co11111l11luntd 1ftar 1970 (cont'd) 
<local content in per cent and 1upplier code•> 

Cu turblpt1 

197• '' 

TurbinH 
Local 
content 

Supplier 
code 

A 

Gtntratc.r 
Local 
content 

S~ppllar 
code 

a 

Sub-1tation 
Local 
content 

Supplier 
code 

Building• and 
illtt Dlant 

Local 
content 

Suppllu 
codt 

jluppller code dttlnltlon1 
A• U.T.I. 
B • lru1h 

.JI 
&:' 



Table 4. ~: l1i1ting electric power generating 1t1tlon1, ca..i11ioned after 1970 
(local content in per cent end 1upplier code1> 

Y.ear of Plant ftbriceted 21rt1 
comail- 1i&e Local Supplier 
1ioning (ltw) content. code 

HY~[O 2lent1 

1916 135 No date 
1976 45 avtihble 
1976 90 
1975 110 
1975 1,000 
1973 75 
1973 15 
1973 15 
1973 240 
1980 300 
1910 300 
1980 300 
1910 300 
1911 l,SOO 
1978 180 
1978 180 
1977 1,080 
1973 180 
1976 180 
1975 180 
1978 180 
1978 900 

TurblnH 
Local Supplier 
content code 

- G 
- r 

r 
I 
I 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
E 
E 
E 
I 
E 
II; 

E 

-~ 
Locel Supplier 
content code 

- G 
- B 
- B 
- D 
- D 

- c 
- c 
- c 
- c 
- A 

- A 
- A 

- A 

- A 

- A 
- A 

- A 
~ A 

- A 

- A 
A 

- A 

Sub-1tetion 
Loctl Supplier 
content code 

No data 
available 

Control and 
ln1ts:uaentation_ 

Lor.al Supplier 
cont.ant code 

No date 
available 

Su22lier code d1Cinltlon1 
A • ASIA 
B • Brown Boverl 
C • Mlt1ubi1hi, Japan 
D • Tothiba, Japan 
I • l1ber WJ11 
r • Crau1ot. Loire 
G • Hitachi 

...,, ...,, 
I 



Table 4. ftt..1.i~: K1l1t.ln1 electric power 1enerat.ln1 1t.at.lon1, co ... 111ioned after 1970 (cont'd) 
<local content. In per cent. and supplier code•> 

Year of 
co ... i1· 
aior.ln1 

Planl 
•ii• 
UN> 

Boller and 
!!olltr h™f. 

Local Supplier 
content code 

~~·l ~beC11l RllD~I 

,913 37.S A 
1973 37. s A 
1979 37.S A 
1919 31.S A 
19111 110 A 
197'.> 1)8 B 
1976 UI B 
1973 14 B 
1973 14 8 
1979 uo . . . 
1910 UI .. . 
1912 300 c 
1912 ::oo c 
1913 JOO c 
1913 1,100 c 
1973 •• D 
1973 .. D 
1974 411 D 
1912 300 F,H 
1976 300 I 
l97S 300 I 
1911 300 .. 
1971 300 ' l'Jl2 l,SOO c 
1970 lH 8 
1971) lSJ 8 
19H 766 r 
!911 159 c 
1910 156 c 
1917 300 I 
1911 916 c 
1910 37.S Q 
1976 37.S Q 
1976 112. s Q 
1919 lSO c 
1972 24.S c 
1973 24.5 c 
1975 lSI H 
1916 UI H 
U71 300 G 
1911 91' c 

__ I.\!.r.tlnu__ 

Local Supplier 
content. code 

l 
I 
l 
l 
I 
H 
H 
H 
H ... ... ... ... ... 
... 
J 
J 
c 

c 
c 
c 
c 

H 
H 
L 
H 
H 
c 

" It 
It 
It 
K 
J 
J 
l 
l 

" " 

__ Ji.tn.tJ:J..,t~o ... r __ 
Local Supplier 
content. code 

1Y.Jl:.U.ll.12IL __ _ 
Local Supplier 
content. code 

No data 
available 

Control tnd 
---1J11t.rymentatl20, 
Local Sup~ller 
content code 

No dat.a 
available 

---···~--~---or;_ 

IYRRlllt S2~1 ~l[IDl~l2DI 
A • Po10 Gcot.en111co 
B • Mlt1ubl1bl ICOllb. ln1.) 
C • Mlt.1ubl1hl 
D • Carrey 
I • Combu1tlon En1ine, Can. 
r • Babcock and Wllco1 
G • Bo,.111 
H • Hlt.aclll 
I • To1hiba 
J • Eicher Wyn 
K • General Electric 
I. • Brown Bovarl 
M • rranco-To1y 
N • ITH 
o • not uHd 
P • International Co•bu1tlon 
Q • Berrey 

,. 
C' 



Table II. ~: l1l1lln1 electric power generating 1t.1llon1, co11111l11loned alter 1970 
<local content In per cent and 1uppller r.ode1> 

Year o( 
Cotll I­

• ioning 

Plant. 
1i&e 
UIW' 

Cu t.urt.lpea 

1976 65.0 
1976 65.0 
1976 2110.0 
19711 17,3 
1973 20.9 
1980 11.11 
1910 101.5 
1973 20.9 
1970 H.O 
1970 u.o 
1970 15.0 
1975 U.5 
1913 60.9 
1972 15.1 
1972 31.5 
1971 15.0 
1971 29.9 
1971 13.7 
19711 65.0 
19711 65.0 
1975 65.0 
1975 65.0 
1976 110.0 
1976 1110.0 
1973 20.9 
1973 111. 1 
19711 31.S 
H11 22.1 
1971 75.6 
1977 15.0 

hrblnH 0.nerator __l.ub-1tat l on 
~Oc•l Supplier 
content code 

Local Supplier 
content code 

Local Supplier 
content code 

A A No data 
A A 1vall1ble 
A A 
A A 
B 8 
8 8 
8 8 
B B 
B B 
B B 
B B 
8 D 
B D 
A A 
A A 
B B 
B B 
c c 
A A 
A A 
A A 
A A 
A A 
A A 
8 B 
B 8 
I I 
D D 
D D 
['I D 

Control and 
ln1tru11nt.atlon 

Local Supplier 
content code 

No data 
available 

l,uppller code detlnltlon1 
A • We1tlnghou1e 
B • General llect.rlc 
C • Mlt1ubl1hl 
D • H1t.achi 
£ • Brown loverl 
F • Fl It 
0 • Pratt & Whitney 

Aircraft 
H • llectrlc Machinery 
I • 1. llectrlc 

'-" 
~ 



Table •· !!.J.is.2: E1i1ting electric power generating 1tatlon1, connl11loned after 1970 
<local content in per cent and supplier code1) 

Year of 
coail­
aioning 

Plant 
li&e 

UN> 

Gaa turbine• (cont'd) 

191• 
1975 
1981 
1972 
1972 
19n 
1915 
1912 
1912 
1912 
1971 
1912 
1972 
1973 
1972 
1972 
1910 
1980 
1980 
1981 
1981 
1970 
1913 

H.O 
u.o 
58.0 
U.2 
u.2 
38.1 

171.3 
38.7 
38.1 
38. 7 

160.3 
33.2 
33.2 

105.l 
16.0 
32.0 
14.0 
30.0 
60.0 
20.5 
u.o 
u.o 
43.0 

turbinu 
Local Supplier 
content code 

A 
A 
F 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
F 
:'" 
c 
c 
A 

E 
B 

Generator 
Local Supplier 
contant code 

A 
A 

c 
c 
H 
H 
c 
c 
c 
H 
H 
H 
c 
I 
1 
1 

! 
D 

Sub-1tatlon 
Local Supplier 
content code 

Control and 
~ 

Local Supplier 
content code 

VI 
O> 



Table •· ~: Ezi1ting electric power generating 1t1tion1, co .. i1sioned efter 1970 
<local content in per cent and supplier code•> 

Year of Phnl 
co•i•- size 
sioning UIW> 

Motors Generator Sub-1tation 
Loc-1 Supplier 
content code 

Local Supplier 
content code 

Local Suppli•r 
content code 

Internel co.bu1tion 

1915 l. l A I No date 
19n l.O 
197) l.6 

A I available 
B J 

1976 l. l A I 
1971 l.l A I 
1971 1.1 A I 
1971 •• 3 A I 
1971 0.3 c c 
197) 0.6 c c 
1911 0.9 c c 
1971 2.7 c c 
1912 l.'S B J 
1912 L'S B J 
1916 7.3 B J 
1911 3.2 8 J 
1971 :s.z B J 
197S 1.0 
1917 3.2 
1917 1.0 

D K 
8 J 
D K 

1918 11.S B J 
1978 6.2 E L 
1972 B " 1973 15.0 B c 

0.1 
1911 0.1 

c c 
c c 

0.1 
1917 0.3 

c c 
c c 

Control 1nd 
lnstruaentetlon 

Local Supplier 
content code 

No data 
nallable 

A • 
B • 
c • 
D • 
E • 
F • 
c 
H • 
I • 
J • 
K ,. 

L • 
M • 
N • 
0 • 
p • 

"AH 
Sulzer 
Caterpl ller 
General Moton 
C. Plallt 
Pratt & Whitney 
J;nglllh Elecll'lc 
Ore I'd• 
~iemen1 

Oerliton 
Elliot. C. 
F. Mone 
"achlnery 
Ml t.1ubllhi 
Electric Mechinery 
Electro Motive 

Dlvlllon 

"' -.a 



Table 4. ll!..l.i£2: Eaiating electric power generating alation1, co11111i11loned aft~r 1970 
(local content in per cent and 1upplier code•> 

Year of 
coah­
aionina 

Plant 
liH 
(I.,) 

Mot.or a 
Local Supplier 
content code 

Internal cOllbu1tioa (cont'd) 

1917 0.1 c 
1917 0.1 c 
1972 0.2 c 
1973 0.4 c 
1970 0.1 c 
1970 0.1 c 
1971 0.3 c 
1970 3.2 B 
1971 3.2 B 
1971 U.2 B 
1970 1.1 A 
1911 3.2 B 
1972 3.2 B 
1976 3.2 B 
1976 10.4 B 
1976 24.2 F 
1971 24.2 F 
1971 11.9 F 
1970 13.3 F 
1976 2.5 D 
1970 2.5 D 
1976 2.5 D 
1972 6.0 H 
1976 24.2 F 
1971 24.2 F 
1970 13.3 F 

Generator Sub-1tat.lon 
Local Supplier Local Supplier 
content code con lent code 

c 
c 
c 
c 
c 
c 
c 
J 
J 
J 
I 
J 
J 
J 
J 
N 
N 
N 
0 
p 
p 
p 

0 
N 
N 
0 

-- .. - -· - --- ~-

Control and 
tnatru11ntat.lon 

Local Supplier 
content code 

Cl" 
(~ 



Table ~. Paklatan: lzlating electric power generating st•tlons, coim11l1sl-ned after 1970 
(local content. in per cent and supplier code1> 

Year of 
com.ii-
aioning 

Hydro planta 

1913 
19711 
1917 
1981 
1982 

Plant. 
si&e 
UIW> 

100 
100 
100 
200 
100 

fll!thlt.!!J e![~I 
Local Supplier 
content. code 

Boiler and 
boiler houJe 

Local 
content 

Supplier 
code 

Conventional the[!!al pl1nt1 

19711 
1971 
1971 
1980 
1983 

Gas turbines 

1912 
1913 
197~ 

191) 
\978 
1979 
1980 
1981 

220 
125 
210 
l?O 
210 

~.1 

12.25 
25 

200 
50 

100 
125 

50 

A 
B 
c 
c 
B 

l'urbines 
Local Supplier 
content code 

- . . . 

- A 
- A 

__ l.•·rl!inu lilll!U:tt2[ ~111!-U.1t1on 
Local Supplier Local Supplier L.:0cal Supplier 
content code content code content. code 

Turbines ~,nerator Sllb-1tillon 
Local Supplier Local Supplier Local 

content. content code 

A 
B 
c 
c 
B 

cont.en.t code 

Gener1tor 
Local Supplier 
content code 

- ... 

- A 
- A 

A 
B 
c 
c 
B 

Sub-station 
Local Supplier 
content. code 

- . .. 

- A 
- A 

Supplier 
code 

A 
c 
c 
c 
c 

Control and 
_ lo1~rum1n~1tion 
Local Supplier 
content. code 

Control and 
in1tru1entatlon 

Local Supplier 
content code 

Control and 
in1tru1entation 

A 
0 
c 
c 
D 

Local Supplier 
content code 

- . .. 

- A 
- A 

Supplier cod! datinition1 

none 

IY.il!lltr cod! d1finltion1 
A • Czecho1lovakla 
B • Hitachi, Japan 
c • BBG, Germany 
0 • Kent/Hitachi/BBG 
E • Ru11la 

~upplier definitions 
A " Hitachi, Japan 

a, .... 



Table •· Ian&anla: E1i1ting electric power generaling 1talion1, commi11loned aCLer 1970 
<local ~onlenl in per cent and supplier codes) 

Year of 
CONftil-

1 iOning 

!!J_dro plants 

1975 
1980 

Plant 
size 
UN) 

100 
100 

fll..t.is. t: t ed .HI.U 
Local Supplier 
contenl code 

Turbines ---'G'""~"""ll..!·~ Sub-·1tation 
Local Supplier Local Supplier Local Supplier 
content code content code content code 

Tanzania provided 100 per cent of the civil works and cement work for the•e plant1. 

Boller and 
~sr boun 
Local Supplier 
content c1>de 

Conventional tbenaal plants 

1978 

g!s turbines 

1973 

18.0 
55.8 
3.2 

u.11 
1.• 

19.5 
i.3 
1.6 

15 

A 
B 
c 
8 
c 
u 
fl: 

Turbine. 
Local 
content 

Supplier 
code 

Turbines Generator Sub-ctation 
Local 
content 

Supplier 
code 

Local 
cont.en I. 

A 
& 
c 
B 
c 
B 
E 

Generator 
l.ocal 
content 

Supplier 
cod.a 

Supplier 
code 

Local Supplier 
content code 

A 
8 
c 
8 
c 
8 
E 

Sub-ptation 

A 
8 
c 
B 
c 
8 
E 

Local Supplier 
content code 

- ·- .. - ..... ..__ 

Control~­
ln.!!.rumentatl!U!._ 

Local Suppllftr 
content code 

Control and 
l n1 trument1t ion 

Local Supplier 
content code 

A 
B 
c 
B 
c 
B 
E 

Control and 
in1trumentation 

Local Supplier 
content code 

'· 

Supplier code dtf!nltion1 
A • Plel1tlck, France 
B • Wart1ila, Flnl1nd 
C • Mirrleo1 Blackstone 

Engll1h Electric 
D • Caterpillar, USA 
E • Frlch1, Denmark 
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Table 5. Algeria: Existing electric power transmission facilities, 
commissioned after 1970 

Year oc Volts 
commissioning (kV) 

Sub-station 

Transmission line 

Cable 

1974 
1977 
1982 
1983 
1986 

Rating 
(HVA) 

Local content (per cent) 
Measuring and 

Transformer Switchgear control equipnent 

No Jata available 

km 

Tons 

8,700 
14 ,ooo 
18,000 
20,000 
23,000 

Local content (per cent) 
Tower Conductor Insulator Fittings 

No data available 

Local content (per cent) 

No data on local 
content available 
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Table 5. BoliYia: !Kisling electric power transaission facilities, 
coaaissioned after 1970 

Year of Volts Rating 
c-i•sioning ( ltV) UIVA> 

Sub-station 

1913 115 30 
1974 66 l3 
1976 69 5 
1976 69 5 
1916 69 25 
1978 69 25 
1978 25 15 
1918 69 25 
1919 69 10 
1919 69 5 
1960 115 25 
1980 115 15 
1980 115 30 
1981 115 15 
1981 115 6 
1981 115 90 
1981 115 
1982 69 6 

Volts 
CltV> 

Jran•ai111io11 lin~ 

1972 69 
1973 115 
1974 66 
1975 25 
1975 115 
1916 25 
1976 69 
1976 115 
1976 69 
1977 25 
1977 25 
1978 115 
1978 25 
1979 115 
1980 lU 
1980 115 
1981 115 
1981 230 
1981 115 
198~ 230 

Tons 

~..ill! 

1972 30 
1973 15 
1974 165 
1975 33.6 
1976 2:>4.7 
1977 39.2 
1971 1S7 
1979 ~2 
1980 999 
1981 1,670.1 

··-------· 

-·-----------------
Local content <per cent> 

lleuuring and 
Transforaer Switchgear control equipment 

2 
l 
2 
2 
2 

10 
2 
2 
2 

2 
5 

5 
2 
2 
5 

Local content (per cent,_) ___ _ 
Conductor Insulator fittings 

No data on local content 
available 

Local content (per cent> 

No data on local 
content aYallable 

-·--------
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Table 5. Cameroon: Existing electric power transmission facilities, 
coDDDissioned after 1970 

Year of Volts 
commissioning (kV) 

Sub-station 

Transmission line 

Cable 

Local content (per cent) 
Rating 

(HVA) Transformer 

No data available 

Switchgear 
Measuring and 

control equipillent 

Local content (p~r cent) 
km Tower Conductor Insulator Fittings 

No data available 

Tons Local content (per cent) 

No data available 
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Table 5. Colombia: Existing electric power transmission facilities. 
commissioned after 1970 

Year of Volts 
commissioning (kV) 

Sub-statior: 

Transmission line 

Cable 

Rating 
OtvA) 

Local content (per cent) 
Measuring and 

Transformer Switchgear control equipment 

No data available 

Local content (per cent) 
km Tower Conductor Insulator Fittings 

No data available 

1·ons Local content (per cent) 

No data available 

r 
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Table 5. !Ill!!.: Existing electric power transmission facilities, 
coamissioned after 1970 

Year of Volts 
coaaniss ion ing (kV) 

Sub-stat ion 

1975 220 
1976 220 
1977 132 
1979 220 
1980 132 
1982 220 
1983 220 
1983 132 

Volts 
(kV} 

Transmission line 

1976 220 
1976 132 
1979 220 
1980 132 
1981 220 
1982 220 
1982 220 
1983 220 
1983 220 
1983 132 

Tons 

Cable 

Rating 
(MVA) 

115 
300 
540 
250 
50 

150 
800 
105 

km 

13& 
6 
5 

16 
18 
27 
85 

302 
5 

30 

Local content (per cent) 
Measuring and 

Transformer Switchgear control equipaent 

No data on local content 
available 

Tower 
Local content (peL cent) 

Cond11("tnr 

100 100 
100 100 
100 100 
100 lUO 

100 100 
100 100 

100 100 

Local content (per cent} 

No data available 
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Table 5. India: Existing electric power transmission facilities, 
coaanissionej after 1970 

Year of Volts 
commissioning (kV) 

Sub-i:;tation 

Transmission line 

Cable 

Local content (per cent) 
Rating 

(HVA) Transformer 

No data available 

Switchgear 

---,-----Mc as u ring and 
control equipment 

Local co~tenc {per cent) 
km Tower Conductor Insul~tor Fittings 

No data available 

Tons Local content {per cent) 

No data available 



- .. ~ -

Table S. Indonesia: Eaiatia, eleclric ...,...r lransaissioa facilities. 
ca.aiaaioaad after 1910 

Year of 
co.aiaaioain1 

S11b-statioa 

1910 

191) 

1912 

1913 

191• 

1975 

1916 

19:1 
1918 

1919 

1910 
1911 
1912 

1913 

Volts .. u., 
lkYl (llYA) 

10 40 
150 

10 11.S 
150 12 

10 :1.5 
150 40 

10 21 
no "° 10 •3 
150 101 

10 21 
150 120 

l(J so 
150 3•1 
150 IS 

10 1) 

150 S60 
10 n 

150 l.•99 
lSO 600 
150 310 

10 '1109 
lSO 140 

10 123 
lSO 316 

Volts 
(Ir.YI Ir.a 

-----· 

Local content lp!r centl 
a.uurin1 aad 

Traasfora~~ Svitch1ear co~lrol -.•i.-e•t 

No data for local content 
available 

Locd £~ Ce~. ~••ti _____ _ 
Conductor lnsllll!tr · filtin1s 

Trag1•inion line 

1910 10 
150 

1911 10 
lSO 

1912 10 
lSO 

1973 10 
lSO 

1914 10 
lSO 

1915 lSO 
1916 no 
1917 lSO 
1911 lSO 
1919 10 

lSO 
1910 lSO 
1911 10 

lSO 
1912 10 

lSO 
1913 10 

l)O 

~t.l!.ll 

191S 
1916 
1911 
1978 
1919 
1980 
1981 

56.S 
11 
37 .9 
H 
11.S 
]] 

112.6 
101.6 
JS.4 
41.4 ., 

S18 
102 
102 
u 

7Sl 
JO) 

29 
l.07• 

60 
U9 
JU 

l,010 

Tons 

9,200 
9,SOO 

12,SOO 
lS, '20 
11,•00 
19, l•O 
ll,6U 

No data on !c'al contut 
avalhbla 

~ocai coat&al (par cant) 

No data on local 
content available 

-·-·-------- - . -·--- -· -- ----. --·----····· -· ... ---··-· 



Table 5. Republic of Korea: 

Year of Volts 
COillllis s ion ing (kV) 

Sub-station 

1970 154 
66 
22 

1971 154 
66 

1972 154 
66 
22 

1973 154 
66 
22 

1974 154 
66 

1~75 154 
66 

1976 354 
154 
66 

1971 354 
154 
66 

1978 354 
154 
66 

1979 354 
154 

1980 154 
66 

1981 354 
154 

1982 354 
154 

1983 354 
154 

- 10 -

Existing electric power transaission facilities, 
commissioned after 1970 

Local content (~r cent) 
Measuring and 

Transformer Switchgt:;:r control equipaent 

No data on local content 
until 1982 available 

70 50 33 
70 61 83 
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Table 5. Republic of Korea: Existing electric power transmission facilities, 
commissioned after 1970 (cont'd) 

Year of Volts Local content (~r cent) 
co11111is s ion ing (kV) km Tower Conductor Insulator •·ittings 

Transmission line* 

1970 154 
66 
22 

1971 154 10 
66 34 

197L 154 167 
6b 56 

1973 154 85 
66 158 

1974 154 90 
~6 178 

1975 154 J.07 
66 159 

1976 354 195 
154 56 Data on local content 
66 6~6 until 1982 not available 

1977 354 174 
154 210 
66 284 

1978 3~4 305 
154 247 

1979 354 144 
154 230 
66 200 

1980 354 204 
154 239 

1981 354 26 
154 160 

1982 354 170 
154 218 

1983 354 100 100 100 78 
154 100 100 100 100 

Tons Local content (per cent) 

Cable 
No data available 

* Data for 66kV transmission lines are in route length, while for the other 
voltages they are given in circuit length. 
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Table 5. Mexico: Existing electric power transmission facilities, 
connissicned after 1970 

Year of Volts 
conunissioning (kV) 

Sub-station 

Transmission line 

Cable 

Rating 
OtvA) 

Local content (per cent} 
Measuring and 

Transformer Switchgear controi equipment 

No data available 

Local content (per cent) 
Tower Conductor Insulator Fittings 

No dzta available 

Tons Local content (per cent) 

No data available 

• 
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Table 5. Pakistan: Existing electric power transmission facilities, 
commissioned after 1970 

Local content (per cent) 
Year of Volts Rating Measuring and 

commissioning (kV) (HVA) Transformer Switchgear control equipment 

Sub-station 

1970 132 80 
66 20 

1971 132 40 
66 20 

1972 132 20 
1973 66 20 
1974 132 10 
1976 132 40 

66 20 
1977 132 80 

66 20 
1978 132 30 

66 10 
1979 132 30 

66 20 
1980 132 40 

66 5 No data en local content 
1981 132 20 available 

66 10 
1982 220 250 

132 30 
66 20 

1983 220 250 
66 10 

1971 83.5 
1~72 591 
1973 538 
1974 853.5 
1975 575 
1976 622.85 
1977 684 
1978 734 
1979 466.5 
1980 582 
1981 661.5 
1982 735.5 
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T-ole 5. Pakistan: Existing electric power transaission facilities, 
c09llli11ioned after 1970 (cont'd) 

Year of Volta Local content ieer cent~ 
co-i11ioning (kV) Tower Conductor Insulator 

Tranaaiasion line 

1971 132 241 
1971 132 45 100 100 100 
1971 66 27 30 
1972 220 121 100 100 
1972 132 49.8 100 
1972 132 388 100 100 100 
1972 66 19 100 100 100 
1973 132 528 100 100 100 
1973 66 32 100 100 100 
1973 66 4.66 100 
1974 132 363 100 100 100 
1974 66 4.6 100 100 100 
1975 220 3.2 100 100 
1975 132 12.8 
1975 132 734 100 100 100 
1975 66 509 100 100 100 
1976 132 267 100 100 100 
1976 132 190 100 100 
1976 66 438 100 100 100 
1977 132 274.4 100 100 100 
1977 66 232 100 100 100 
1978 1)2 604.6 100 100 100 
1978 132 6.3 100 
1978 66 233 100 100 100 
1979 500 329.6 100 100 
1979 132 364.2 100 100 100 
1979 132 103.15 100 
1979 66 82.9 100 100 100 
1980 500 519 100 100 
1980 220 519 100 100 
1980 132 416.2 100 100 100 
1980 132 210.6 100 100 
1980 66 259.2 100 100 100 
1980 66 24.57 100 100 
1981 132 308 100 100 100 
1981 66 285 100 100 100 
1982 220 71 100 100 
1982 132 t'55 100 100 100 
1982 132 81.8 100 
1982 66 201 100 100 100 
1982 66 10.68 100 
1982 33 128 100 100 100 
1983 220 38.7 100 

TORI Local content (per cent) 

£ill! No data available 

• 
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Tabl€ 5. Tanzania: Existing electric power transmission facilities, 
commissioned after 1970 

Year of Volts 
commissioning (kV) 

Sub-station 

1975 
1975 
1980 
1981 
1981 
1983 
1983 
1984 
1984 

220 
220 

220/132 
132 
132 
132 
132 

220/33 
220/ 132 

Transmission line 

1975 
1975 
1983 
1984 
1984 
1981 
1981 

Cable 

220 
132 

13 
220 
220 
132 
132* 

* Submarin' cable 

Tons 

Rating 
(HVA) 

:;50 
250 
270 
160 
130 
43 
38 

Local content (per cent) 
Measuring and 

Transformer Switchgear control equipnent 

No data on l~cal content 
c:vailable 

~~~~~Local content (per cent) 
Tower Condu~tor Insulator Fittings 

No data on local content 
availoble 

Local 'cntent (pe1· c~nt) 

No data KYailable 
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Table 6. Algeria: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
OtvA) 

Sub-station 

Transmission line 

Cable 

Transformer Switchgear 
Measuring and 

control equipment 
Local content 

No. (per cent) 
Local content 

No. (per cent} 
Local content 

No. ~per cent) 

No data available 

Tower 
Local 

content 
Ne. (per cent) 

Conductor 
Local 

content 
Tons (per cent) 

No data available 

Insulator 
Loec. l 

content 
No. (per cent) 

Fittings 
Local 

content 
Tons (per cent) 

Tons Local cor1tent (per cent) 

No data available 
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Table 6. Bolivia: Existing distribution equipment, commissionea after 1970 

Measuring and 
Trans former Switchgear control eguipment 

Volts Rating Local content Local content '!...ocal content 
(kV) (HVA) No. (per cent) No. (per cent) No. (per cent) 

Sub-stat ion 

ll5 4.5 1 1 l 
ll5 l l l 5 l 2 
115 3 1 1 2 l 
69 5 3 3 2 3 
24.9 5 l 1 l 
33 2.5 l 1 2 l 

115 5 1 1 2 l 
69 2.5 2 2 5 2 
69 3 2 2 2 2 
69 l 2 2 2 2 

Tower Conductor Insulator Fittings 
Local Local Local Local 

content content content content 
No. (per cent) Tons (per cent) No. (per cent) Tons (per cent) 

Tr~nsmission line 

24.9 5.4 5,950 100 295 5 14 ,850 210 
33 265 50 990 10 
24.9 12 .6 6,750 100 560 5 73,820 215 5 
10 5.4 2,050 100 172 5 7 ,200 75 5 
24.9 2 2,650 40 40 12 ,495 95 2 
24.9 1.3 3,060 40 80 14 ,200 110 2 
24 .9 4 .5 3,300 40 130 1,290 105 
24.9 4.5 3,555 70 320 5 17 ,3.JO 125 
24.9 1 1,05.0 80 60 5 4,550 40 

Tons Local content (per cent) 
• 

Cable 
No data available 
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Table 6. Cameroon: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(MVA) 

Sub-station 

Transmi~;ion line 

Cable 

Transformer 
Local content 

No. (per cent) 

No data 

Tower 
Local 

content 
No. (per cent) 

Switchgear 
Local content 

No. (per cerat) 

available 

Conductor Insulator 
Local Local 

content content 

Measuring and 
control equipment 

Local content 
No. (per cent) 

Fittings 
Local 

conteot 
Tons (per cent) No. (per cent) Tons (per cent) 

No data available 

Tons Local content {per cent) 

No dat~ available 
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Table 6. Colombia: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(HVA) 

Sub-station 

Transmission line 

Cable 

Trans former Switchgear 
Measuring and 

control equipment 
Local content 

No. (per cent) 
Local content 

No. (per cent) 
Local content 

No. (per cent) 

No data available 

Tower 
Local 

content 
No. (per cent) 

Conductor 
Local 

content 
Tons (per cent) 

No data available 

Insulator 
Local 

content 
No. (per cent) 

Fittings 
Local 

content 
Tons (per cent) 

Ton!' Local content (per cent) 

No data available 

• 
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Table 6. ~: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(HVA) 

Sub-station 

11 22 to 1,000 

Transmission line 

km 

27 ,075 

Cable 

Transformer 
Local content 

No. (per cent) 

60 

Tower 
Local 

content 
No. (per cent) 

93 

Tons 

12 ,980 

Switchgear 
Measuring and 

control equipaient 
Local content 

No. (per cent) 
Local cor':ent 

'~o. (per cent) 

Conductor 
Local 

content 
Tons (per cent) 

100 

10 

Insulator 
Local 

content 
No. (per cent) 

Fittin,e___ 
Local 

content 
Tons (per cent) 

100 

Local content (per cent) 

60 



- 82 -

Table 6. India: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(HVA) 

Sub-station 

Transmission line 

Cable 

Transformer Switchgear 
Measuring and 

control equipment 
Local content 

No. (per cent) 
Local content 

No. (per cent) 
Local content 

No. (per cent) 

No data available 

Tower 
Local 

content 
No. (per cent) 

Conductor 
Local 

content 
Tons (per cent) 

No data available 

Insulator 
Local 

content 
No. (per cent) 

Fittings 
Local 

content 
Tons (per cent) 

Tons Local content (per cent) 

No data available 
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Table 6. lndones~~: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(HVA) 

Sub-a tat ion 

Transmission line 

Cable 

Trans tonier Switchgear 
ileasuring and 

control equipaent 
Local content 

No. (per cent) 
Local content 

No. (per cent) 
Local content 

No. (per cent) 

No data available 

Tower 
Local 

content 
No. (per cent) 

Conductor 
Local 

content 
Tons (per cent) 

No data available 

Insulator 
Local 

content 
No. (per cent) 

Fittings 
Local 

content 
Tons (per cent) 

Tons Local content (per cent) 

No data available 
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Table 6. Republic of Korea: Existing distribution equipment, commissioned 
after 1170 

Volts 
(kV) 

Rating 
(HVA) 

Sub-stat ion 

3 .3 
5.7 
6.6 

ll .4 
22.9 

82 .7 
20.6 

979 
48 

7510 

Trans former 
Local content 

No. ( r-er cent) 

4,534 
463 

39,614 
13 ,305 

287,006 

km 

'rower 
Local 

content 
No. (per cent) 

Switchgear 
Local content 

No. (per cent) 

475 
25 

4,309 
2 ,551 

49,907 

Conductor Insulator 

Measuring ana 
control equipaient 

Local content 
No. (per cent) 

2 
0 
5 
4 

37 

Fittings 
Local 

content 
Tons (pe.: cent) 

Local 
content 

No. (per cent) 

Local 
content 

Tons (per cent) 

Transmission line 

Under 0.6 kV 
Over 0.6 kV 

Cable 

60 ,398 
77 ,251 

Tons 

No data available 

Local content (per cent) 

No data available 

• 
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Ta~le 6. H~xico: Existing distribution equipment, commissioned after 1970 

Volts 
(kV) 

Rating 
(HVA) 

Sub-station 

Transmission line 

Cable 

Transformer 
Local content 

No. (per cent) 

Switchgear 
Local C'lntent 

No. (per cent) 

No d~ta available 

Tower Conductor Insulator 
Local Local Local 

content content content 

~easur i11~ and 
control equipment 

Local content 
No. (per cent) 

Fittin~s 
Local 

conter.t 
No. (per cent) Tons (per cent) No. (per cent) Tons (per cent) 

No data available 

Tons Local content (per ceut) 

No data available 
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Table 6. Pakistan: Existing distribution equipment, co11111issioned after 1970 

Measuring and 
Transformer Switch sear control e~ui~ent 

Volts Rating Local content Local content Local content 
(kV) (HVA) No. (per cent) No. (per cent) No. (per cent) 

Sub-a ta tion 

ll 646.8 74 40 87 30 
ll 690.3 66 40 48 30 
ll 739.8 104 40 129 30 
ll 785.2 87 40 127 30 
ll 833.5 70 40 119 30 
11 876.7 62 40 95 30 
ll 918.4 101 40 169 30 
ll 9j 1.1 145 40 106 30 
ll 974.7 125 40 186 30 
ll 1,100.8 104 40 151 30 
11 1,208.8 121 40 180 30 
ll 1,292 .6 35 40 98 30 
11 1,383.6 40 40 80 30 

Tower Conductor Insulator Fittin1• 
Local Local Local Local 

content content content content 
km No. (per cent) Tona (per cent) No. (per cent) Tons (per cent) 

Trans miss ion line 

ll High 
tension 231 3,800 30 l, 159 20 11,948 lOJ 100 

0.4 Low 
tension 2,352 27,000 30 11, 771 20 179,796 100 100 

11 High 
tension/ 
under 
ground 623 

0.4 Low 
ten1ion/ 
under 
ground 126.9 100 100 100 100 

• 

Tons Local content (per cent) 

Cable 
No data available 
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Table 6. Tanzania: Existing distribution equipment. commissioned after 1970 

Volts 
(kV) 

Rating 
OtVA) 

Sub-station 

33 
33 

IS 
5 

Transmission line 

Trans former 
Local content 

No. (per cent) 

km 

1 
1 

Tower 
Local 

content 
No. (per cent) 

Switchgear 
Local content 

No. (per cent) 

1 
1 

Conductor Insulator 

Measuring and 
control equipment 

Local content 
No. (per cent) 

1 
l 

Fittings 
Local 

content 
Tons (per cent) 

Local 
content 

No. (per cent) 

Local 
content 

Tons (per cent) 

33 1.300 No data available 

Tons Local content (per cer.t) 

Cable 
No data available 





Table 7. ~il~t:~fa: Don1Pstic product inn ot f'} .. rtri1· powl'r .•quipr11.'nl, 19/1, l·•P.1 

197• 197~ 197~ 1911 
~nf.lu~t pr11du_~·t _i_~J_n ___ ,_ 
1918 19/Y l9RO _ ~R l 

Specification 
TJpe of equi.,.en~ !kV & MWl Unit ---------

l.:lf'ctrlc -ten No. 1000 3'.• lt't: 

Cable Ton 8' 700 14,000 

----------------·---------·-··-----·--- ---------·-··- . 

lQd:' 

117 

18' •)00 

l.ocal 
content Local Source of 

l9HJ <per cent) men~C1clurer1 Lech~ology 

D2 

--- . ·--·---- -·- - ·------- -~~-------·-- - --

10 

70 

t:l Eulmar 

~;! Achour 

Landi• & Gyr, 

Swill 

Weil German 

consort. 

- -----·-·-----------·-- --------------

I . --~--





II~ 

•~ 12s 12.s 
a.:.;. - -
·~ Iii 11.2 
•- 136 -,_ -
: ·~ 12.0 
'-- -'-. ·-·-

19'iL 

11111~ 11111~ lli1I~ 

MICROCOPV Ri:SOLUTION TES r CHART 
lllATIOlllAL BUREAU ;>r Sf lllllOARM 

SUlllOARO REh:RElll<':f. MATERIAL IOIO~ 



T•ble 1. ll!ll11.l: Oollt1tic production of elect.rte power 1qulptaent., 1977-1913 

l.ocd 
sr1cltlntl011 6a11,111i Rta~us,iaa cont.ent. l.oul lourc .. of 

TJpe or .... 1..-at CtV ' IN> Unit 1911 19711 1979 1910 1911 1912 . 1913 Cper Hnt.i 111nutact.urer1 t.echnoloar 

T.-ealfOl911' U tV, 30-1000 tVA 110. n 111 n 39 " 110 ... H FATRA llndelen, Chile 

Traaefoir9811' lS tV, 10-100 tvA No. SJ 61 12 Sii Sl ... ... llect.ro1Ht1c l1perlencla Propla 

C•bl .. ·Dht.c-ib. Al-., llo.I Ton so 150 150 uo 30 C:ablebol loutb Wlre, UIA 

CablH-Dht.rlb. w/ACSI, No.I Ton n n n n 30 C1blebol South WlH, UIA 

_Cabl•e-Dlet.rlb. COfperllaeul. No.I Toa llC 110 110 110 115 Pl11 .. r Thrn•n, raa 
Cablee-Dht.rU1. C0fpec-lbue, 600 ta Ton 200 200 200 200 35 PlH•ar llncro, U.elJ 

Ceblee-Dl•t.c-lb. a1 ... 1a11tac-e, , •••• lllCll '~" 60 60 •o 60 35 PlHIHI' PlH•ar, lollvh g 

Wood pol•• ""'"" 
c1 .... e •-1 Mlle1 11 5 1 6 I 6 II 70 MATIA, I.A. ICopH'I, UIA 

Wood pol•• ClHIH )·9 MllH 6 6 II .. . . .. ... . .. n l,C,A.C, Pfelfttr, PIG 

Wood fOl•• IUlH 1.5 1.5 1.5 0.11 .. . ... . .. 15 PrlYlte 

,. • 

------- .. - ·-- ---- ----
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:ype ol equip•enl 
Spec it icalion 

<kV 6. MW> 

. ~tribulion lren1(or11era 11 kV 

11.\' ouldoor 11.L 

11. \' ceblea 

V ceblu 

A:. end SCA conductor• 

st .. f'l lovers 

::~ .... 1 1>ole5 

::~ .... 1 lover~ 

:~~"'~! pole-1 

'"nn·ele pol-es 

;~;:cnboards with C.8 

Ii' I OS~! 

t " s ks 

~w1tchboards with L.8.S. 

Sw1tchboerds v1th L.8.S. 

h V 1v1t~hbo1rd1 

~-\ avilchboerda 

~urrent end potentiel 

'· ••n• former 

$~pport 1nsuletor1 

11 lr.V 

11 kV 

0.38 kV 

All vol~. 

All volt. 

11 kV 

All volt. 

380 v 
11 kV 

11 kV 

11 kV 

11 kV 

11 kV 

11 kV 

380 v 
380 \' 

11 kV 

11 k\' 

Tehle 1. iu.J>t: llomeellc prmlul't ion t.f "11·ctr ~·~ I'"'"' r cquiµmcnl. l'JU J'l~J 

_ ,'._nnci_!ll_ P..!:"du_ct1.:in _ --· ---·--·- ---·--

• • 

Local 
~c. nlent. Lor•l Unil 1912 1913 1974 19:~ 19/b 1Ql1 \~Id JQ/9 l~~O 19RI l '18 ;• 1~83 !par cenl) manufacturers 

lfVA 

No. 

Ton 

Ton 

Ton 

Ton 

Ton 

Ton 

Ho. 

Ton 

Cells 

No. 

No. 

Ho. 

-----·--- . ----- ------ -- ------··---------·---- ·------· .. ·----·-··-~----- -··---- .. ·--·- --·· ·- . 

JOO 415 19<' 111: :.ci•i !>l'I '.184 

6,280 3,637 4.2~4 6,466 b,l~~ 7,861 J,:1~ 

5,672 •.583 4,269 6,427 6,91~ ~.216 8,~64 

2,422 3.i91 ?,n09 ~.18Q l.'2~ ),9~b 3,41/ 

1 , 000 1, 000 1 , 'J')r. '.', 000 :·, 'JllQ ~, 000 'I, (/Ill) 

i,ooo i.ooo l.o~o ~.ooo ~.ooo 2,000 ~.5oo 

1,f\00 :1,t.tip J,bOO 4,0c)O 

68(, 7 ')4 18 7 CIA\ l ,0':9 

l ,097 ;i. '19'1 l, 714 

b,bll 1,716 8,071 4,4bb 10,865 

9 , ~ 1l ; I , l 06 11 , 5 77 1 L , '> 5 :1 I 7. , 2 4 2 

4,0bJ ~.12~ b,182 4,955 L,000 

1,ouo ~.noo 4,ooo •.ooo 4,ooo 
2,500 2,500 3,000 J,000 3,000 

4,000 4,000 4,500 4,500 4,500 

ll,600 32,800 29,?00 36,850 4~,160 4h,800 5H,1DO 130,~90 91,810 15,180 41,580 46,500 

5,300 ~.300 ~.lOO 1,/00 I ~DO e,10~ ~.3t0 •0,1011 ~l,400 12.~oo l~.500 li,500 

l, ! ~I. 

'<bl 

:11: 

".J 'JI 

'• ~ ;• 813 

39) 6311 

1.011 l<J 1 

;•4f, 

521 

100 

30'i 

600 

6011 

381 

611(1 

351 

580 

~85 1,839 ~.327 l,4~1 

1,249 J,~92 

730 760 L,760 

450 ~.8co 1,eoo 

7~ 

10 

70 

75 

60 

100 

100 

100 

100 

80 

4 ~' 

50 

50 

45 

45 

55 

55 

100 

100 

f;lm1co 

F.lmaco 

!.:gypl. t:lec t. Cab 

1-:gypl.t:lecl.C•h 

Helwan Co. lor No. 

Hrlllco. 

Het1lco. 

Sleelco 

i.:1 N11r en.for St. 

Sigwart 

t:gem1c 

Egem1c 

Arab 

fo:gemac 

Arab 

fo:gem1c 

Arab 

Egem1c 

Egem1c 

------------· -------·---- ... ---- - ...... --- -----··--· - -··--· ---· - .. - -··---·--·- -----------



table 1. ln!lll: t>olaeatic production or electric power equlp•en~. 1972-1983 

Luc al 
Specification Annual prodyction _ content Local 

TJpe of ••ui,..nt (kV & MW> Unit 1972 1973 197• 1975 1976 1977 1978 1979 1980 1981 1982 1983 (per cent) •anuCactur1r1 

No data avelltble 

• • 
··--· -·------= 

I 

'ti 
&"" 



Specitlcatlon 
=TJpa of equl,..at. (ll:V & IN> 

Dienl ea1l••• 
Diuel ••1lne1 
DieHl ID&illll 
Dieael •AllDll 
Dienl ea1lne1 
ll:Wh .. t•ra 
ll:'Wtl .. t.•ra 
kWh .. tera 
ll:Wll .. t.•ra 
ll:Wll .. t.e ra 
'=•bl• 
Tr•••focwera 
-C.aerator 

Oeaerat.or 
Generator 

S to 11 hp 
4 lo 11 hp 
s.s to 11 llp 
30.S t<> lOS hp 
H t.o 4SS lip 

Varied 
Varied 
lS-3SO ll:W 

0-1' kW 
s-soo ll:YA 

• 

Tabla 7. Indqna1ia: no.title product.Ion of electric power e•ul,..nt., 197S-1913 

Unit. 

No. 
No. 
No. 
io. 
No. 
No. 
No. 
No. 
No. 
No. 
Ton 
No. 
No. 

No. 
No. 

19H 1976 1911 

9,100 9,SOO 12,SOO 

Annual Production 
1971 1979 1910 1911 

lS, 710 17 ,400 19,UO 11,614 
l,400 1,37$ 2,331 3,190 

1912 1913 

lS ,000 
30,000 
10,000 
1,000 
s,ou 

200,000 
200,000 
400,000 
U,000 

120,000 

',920 

1,$00 
13,6$0 

Local 
content Local Source of 

t.echnolou (per cent.I m1nuf1clurer1 

Not. Yanhar Dle1el Not 
1v1ll1bl• K~oot1 Indon••I• available 

Tri ••tna DIHtl 
•-• 111•1 Indra 
R11indo A&un& 
Mtlcolnda 
Fuji Dh1r111 lleelrlc 
Melcolnd• 
Mon11nto Pan llectrn. 
Sl1•• Tlrl• ln&lnr. 

A. Van Kelch Neu-l1enbur1, 
lmora Malalur, Elt.ab 
lndone1i1, ~CHO, Mew11• 
1n1lneer1, Adhl111-S1ktl, 
Metrlh 
uwaar•h Multi ln&lneerlag 
Denyo lndon11l1 

" .,,. 



Table 1. ~UL9.L~u: Do111eslic producllon of electric power equip111ent, 1912 to 1982 

--· ------- -··-------------... --· ------·--··----·-··~---- ·------· -
t.oc1 l t.oc1l 

--~.l!.U1.on ·---- ----·-- contenl manuflc· ype of equlii-ent. Unit. 1912 1913 191• 1975 1916 1911 1978 1979 1980 19111 1982 (per cent) turer 
-·---------------------·----------·----·--- ·--~ 

rans~onaer ICYA l,070,411 2,019,843 2,927,521 3,308,598 l,063,152 4,976,165 10,318,458 19,464,721 7,289,764 ,,131,011 13,840,110 Ho d1t1 1v1ll1ble 

.c 1enerat.or kV - - l7 l,7H 10,092 14,298 1,669 516 29,802 2,8117 2,193 

ircuit breaker 
l45 kV ea - 202 119 1195 780 1,618 l,839 19,168 38,058 60' 3117 106 ,981 

ircuil breaker 
lH kV ea - 13,121 40,254 108,660 2111, 317 ::;, ,040 7411, 9'1 l,187,808 l,100,S04 1,042,180 l,461.~80 ;, 

igll volt.a&• SV ea - - - - l, 511 II. 5"6 108,573 l, 126 3,272 l,410 7 ,380 

ov volt.•&• SW •• . - - - 39,667 16,12' 13,0211 l08,97S 4,6U 

ont.rol panel Slleet. - - - - 2,001 J,399 8,108 20,575 425,535 29,916 6,399 

ist.rib11t.i11& 
p111el •• - - - - J. 9311 2,399 ". 270 7,lH 12,500 63 ,BSit 15,678 

\1.ll volt•'• 
co1.den1er ICVA . - - - 35l,480 416,801 1160,\40 308,638 287,365 332,651 268 t 791 

o-r Tons . 7,582 9,831 8,28S 1'1, 506 18' 513 21, 821 38,335 

·o-r vire and 
cable h1Ulet.ed To111 - - - ll, 188 28,018 '17,787 63,217 62,935 53,160 SB,169 56,372 

·---· 

• • • 



Table 1. llJ.i£2: Oo111e1tlc production of electric power equl,..nt, 1972-1913 

Local 
Specification Annual production content Local 

TJpe Of eq~l ... nt CkV • NW> Unit 1972 1913 197• 1975 1976 1977 1971 1979 1910 1911 1912 1913 (per cent) .. nuf1cturer1 

No data available 

:$ 



Tabla 7. Pakhtan: Do .. 1tic production ot electric powar equl~nient, 1975-1913 

Local 
Specificat.ion 6DDYl1 2t2~YS~ion content Local Source ot 

T1pe of equip11ent (kV .. tl\I) Unit 1975 1976 1917 1978 1919 1910 1911 1912 1913 (per cent I •anuCacturen hchnolou 

•·use cut out.a ltOO A, 500 V No. 6,510 " :i 3,500 - Z.nat. Brother• 
"otor contC'Oh 3000 A, 500 V No. " " 2 6 5 s 51 Zenet llrot.her• UK/Japan 
LT Switcllboud 3000 A, 500 V No. 27 "7 31 51 "9 I 58 Zenat Brother• Ul/Japan 
llua t.C'untir.& 2000 A, 500 V ft.. 203 325 U3 293 130 171 52 Zenat. Brother• Ult/Japan 
LT diatC"ib. board 100 A, 500 V No. 136 U6 63 10 21t0 333 51 Zenat Brother• Ult/Japan 

Sje-u 
Mo tore 500 hp, ltOO V hp a: ,262 79,9U 89,908 10,111 132,4125 117,122 99,07:1 - Sie•en1 Patl1tan r1c 
l\otOC' contC'ol 

equip11ent 500 hp, ltOO V hp lt2,515 "1,105 17,392 lOlt,201 200,056 21t,929 19,612 - Sle .. 111 Pathtan no 
TrenafoC"Mn 132 kV, 20 KVA KVA 268 357 4121 210 399 SU •"1 - Sle•en1 P1tlwt.1n FIC 
Weldin& aeta 500 ADC No. 52 lt5 17 1"1 120 JS ... - Si•••n• P•kl1tan r1a 
GeneC"etin& HO 2000 hp, •oo v kVA lt,577 7, 716 u,n• 16, 18" 10, 753 7 ,133 7 ,101 - SlHtn• P1kl1t.ln no 
Switcll1e•r and 

diat.C"ibut.ion 2500 A, 33kV No. 1,501 l,051t 742 l, "81t 1,SOO 1, 517 1,52• - Si•••n• P1kl1t.an r1c 'D 
co 

ra1U1ten ~i~Sb11at 1 ~td. 
Control and rel•J 

panel H tO 132 kV No. 1"9 120 362 30 J&P, Sie•en1 1 • ,, CIC, Ult 
Swltche• 15-100 A, ass 11 No. 1,ltOl 304 630 so F1l1l, PEL, . .. CIC, Uk 
NRC fuae flt.ti•&• 2-100 A, BSS H No. 21,999 "7,316 30,317 •o I•perial Electri GtC, Uk 
AC/DC Aua panal1 VAPDA, P-ltl:ll llo. 50 30 20 30 40 Fal&l PEL, Pat. 
Dist.rib. paneh Cu•t-laed No. 10 10 15 . .. tiO Group above 
liot.on it.art.en Cu1t.oaiaed No. 20 10 100 . .. •O 
Overhead bu1 bar• Upt.o 1500 A Ft. 200 300 500 . .. 90 
Tube li&ht. filt.C'• Cult-iaed No. 150 - 500 ... BO 
Swit.ch1ear and 

•iacellanoUI .lt-11 kV, ltOO A '.\lo. 12,000 90,000 99,000 109,000 120,000 133,000 1"5. 000 190,000 171,000 25 Falz Indu1try Europe 
t.T Switchboard, 

dut.ribution 
panel: awi t.cb Upt.o 600 V, 
tuaea " cut out.a and 100 A No. 11,200 13,600 13,600 15,000 16,500 11,150 19,900 21,900 2•,100 75 General Indu1t.r1 Corp. 

• • 
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table 7. htilhl\: Doaeatlc production of electric power equipment, 197S-1983 (conl'~l 

·-
Local 

Spec i fleet. ion 6DDY!l 2t2~Y~~i2D content Local Source of 
trpe or equii.eeat (kV l. IN> Unit. l9n 1976 1971 1978 1919 1980 1981 1982 1983 <per cent.I manufacturer• technolagy 

Lt/Ht ewitcb 1••r .•-11 tV, •OO A No. 1,800 1,900 2,200 2,300 2,500 2,800 3, 100 3, 500 3,800 110 Johnson & Phillips 
SWitcb sean •OO V No. . .. . . . . .. ... . .. . .. . . . . .. . .. 25 LA Electric Local 
HT awitcb 1ear 11 kV, •oo A, Pakl1t.an Elect.. Europe/ 

J50 .., JOO J50 '1100 '1100 500 500 600 600 700 25 Japan 
LT Switch 1ear '1100 V, 100 A No. 160 115 200 200 2'110 260 2~0 300 650 110 Pek. Electric rur.IJap. 
Oillrib. boards •oo V, 100 A No. JZO 3$0 •OO '1100 800 520 600 630 700 100 Pak. Elact.r le Eur./Jap. 
traufor.er1 11 kV, 1 lfYA No. 12,900 1" ,000 U,600 17,000 18,900 20. 700 ~·· .000 25,000 28,000 20 Cllmu Ltd. Europe 
PVC/rubber ·0 .... 

in1Ul. cables 230 v No. 2,•00 2, 700 3,000 3,21>0 J,600 ... ooo 4. 700 It' 700 5,200 75 AUii Rubber UK 
lnu.elled conductor• ton 75 82 90 100 110 120 lil5 1115 160 25 Mlu Rubber UK 
Copper wire, Pakl1t.an Cable, New Age 

••-1" swo no-.. oo v Ton l,'1100 U,100 17' 500 19,500 21,60'> 2.-,000 2,900 29,000 33,000 25 Cable, All•• Rubber, AGE 
Ltd., Polner Cable, Beco-
Plastic lndu1try, Choudhry 
Wire and Cable Ltd. and 
others 

H.D.•.c. en .... ll•d 
wire coaductor 600 V, JOO A Ton 96 105 115 127 140 Ulo 170 186 200 26 New Age Local 

.o.a.c. insulated 
wire conductor 600 V, JOO A Ton l,JOO l,400 l,500 l,700 l,800 2,000 2,000 2 ,300 2 ,500 25 Pakistan Cable BlCC, UK 
CIACSR ceblea 650 100 800 850 900 l,000 l, 100 1,n2 l,loOO 25 Pakistan Cable BlCC, UK 
int.enance 
circuit. breaker 600 V, 100 A No. 10,100 11,000 12,000 13,00 13,600 14,000 15,000 16,000 1,700 25 AEG Pakistan Al!:G, F!IG 

'uee UaH.1 '>00 V, U/60 A No. 700,000 100,000 150,000 950,000 l,000,000 1,100,000 l,275,000 1,1100,000 1,500,000 100 <Mt'Gl Electric 
t.:qulpment. Kan. Local 

------



Table 7. I!n&ania: Oo111eat.ic product.ion of elect.rlc power equipment, 1979··1983 

t.ocal 
SpecHict•-ion Annyal 2roductlon c.>ntent 

Type of equis-ent (kV & IN> Unit 1979 1980 19111 1982 1983 tper cent) 

TranlforMers 500-800 kVA No. 200 2111 0.5 

Cable• 537 557 316 1112 1t21 -

t.ocal Source of 
m1nuf 1ct.urer1 t'chnology 

----· 
Saw Ki llr Norwey 

Japen 

-- . 

c. 
~:, 
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For the guidance of our publications prograillllle in order to assist in ou1· 
publication activities, we would appreciate your completing the questionnaire 
below and returning it to UNIDO, Division for Industri&l Studies, P.O. Box 300, 
A-1400 Vienna, lustria 

Q U E S T I 0 N N A I R E 

l~ectric power equipment production in developing countries: 
O~tions and strategies 
An ana!ysis of eleven country case studies 
Statistical data 

(please check appropriate Lox) 
yes no 

(1) Were the data contained in the study useful? I I 

l! 

If 

I I 

I I 

If 

(2) Was the information provided new? 

(3) Were the format and style easy to read? 

(4) Do you wish to be put on our documents 
mailing list? 

(5) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

(6) Any other connents? 

Name~ 

(in capitals) 

Institution~ 

(please give full adress) 

I I I I 
If yes, please specify 
subjects of interest 

If L_! 

Date~ ~ . . . . . . . . . . . . . . ................ . 

I 
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