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1.1

Scope ard Classification of Products

Machines, equipment and products for the generation ard distribution

of electricity form part of the so—called engineering products or,

deducing consurer dur

goods. The International Standard Industrial C
Economic Activities (

Industrial Divisicn 3

Machinery and Ecuipment."

groups:
381

ISIC No.

382:
383:

IS8IC Ne.
ISIC Ne.

ISIC No.
IS1C No.

ables from this group of products, and capital

Las

sification of 11
ISIC) contains the so-called engineering products in
8, "Manufacture of Fabricated letal Products,

This division consists of the following major

manufacture of fabricated metal products, handtocls
and general hardware
manufacture of machinery except electrical

manufacture of electrical machinery, apparatus,

appliances and
manufacture of

manufacture of

supplies.
transport equipmant.

professicnal and scientific, and

Powers generation

Major

Group 383 which
Group 3831:

Group 3832:

Group 3833:
Group 3829:

measuring and controllirg equipment not elsewhere

classified, and of photographic ard cptical goods.

and distribution equipment is mainly included in
is subdivided as follows:

marufacture of electrical industrial machinery and
apparatus0
manufacture of

equipment.

manufacture of

radio, television and cormunication

electrical appliances ard housewares.

menufacture of eloctrical apparatus and supplies

not elscwhere clansified.
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The products of group 3833 are almost exclusively consumer durables

(except those cases, where singular products, e.g. vacuum cleaners or air

heaters, are usad as capital good applied in industry or sorvices), and
group 3831 are exclusively capital goods. Whereas groups 3832 and 3839

are consist of beth, consurer durables and capital goods.

The compositions of ISIC Groups No. 3831 and 3839 are reprosented in

Annex 1.

MAnnex 1: Carposition of ISIC Groups Mo. 3831 and 3839.

3831 Manufacture of Flectrical Industrial Machinery and Apparatus.

The manufacture, renovation and repair cof electric motors;

generators and complete turbine-generator and engine—generator

sets; transformers; switch gear and switchboard avparatus;

rectifiers; other electrical transmission and distribution

equipment; electrical industrial control davices such as motor

starters and controllers, electronic timing and positicning
devices, electro-magnetic clutches and brakes; electrical

welding apparatus: and other electrical industrial apparatus.

Armature manufacturing

Armature winding and repairing

Autcamatic electric overload release nanufacturing

Automatic switch, electric, manufacturing
Automotive distributor manufacturing
Nutonotive generator marufacturing

Booster, electric transformer

Capacitors manufacturing, except electronic
Charger, battery, manufacturing

Circuit breaker manufacturing

Control panel, clectric, manufacturing
Cut-cut, transfcrrer, manufacturing

Distributicen board, electric, manufacturing




Dynamo manufacturing

Electric autoamotive equipment manufacturing
Flecric condenser manvfacturing

Electric controlling instrument manufacturing
Flectric equipment, aircraft, manufacturing
Flectric equipment, motor vehicle manufacturing
FElectric equipment, railway, manufacturing
Electric generator manufacturing

Electric rotor nanufacturing

Electric power switchboard and part manufacturing
Electric power switching equipment manufacturing
Electro-magnetic brake manufacturing
Electro-magnetic clutch manufacturing

Frequency converter manufacturing

Generating apparatus and part manufacturing
Ignition apparatus ranufacturing

Industrial apparatus, electric, manufacturing
Magneto, autavotive, manufacturing

Mercury Arc rectifier manufacturing

Motor, electricr repair shop

0il switch manufacturing

Panel, elecric current controlling manufacturing
Power equipment, electric, manufacturing
Railway motor control equipment, electric, manufacturing
Rectifier, industrial, manufacturing

Relay manufacturing

Resistance unit, electric, manufacturing
Rheostat manufacturing

Spark plug, internal combustion engine, manufacturing
Starter, for motors, manufacturing

Transformer, for electric meter, manufacturing
Transformer manufacturing

Transmission. accessory, electric, manufacturing

Turbo-gencrator manufacturing
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3839 Manufacturc of Flectrical Apporatus And Supplies Fot Elsewhere

Classified

The manufacture of other electrical apparatus, accessories and
suppiies not elsewhcre classified, such as insulated wires and
cables; storage and primary batteries, wet and dry; electric
lzmps arnd tubes; fixtures and lamp sockats and receptacles;
SNAP switches, conductcor connectors, and other current-carrying
wiring devices; conduits and fittings; electrical insulators
and insulation materials except porcelain and glass insulators
which are clasified in group 3610 (manufacture of pottery,

china and earthenware) and 3620 (manufacture of glass ard glass

products), respectively.

Arc lamp, except therapeutic, manufacturing

Armoured cable manufacturing )

Beacon, lighthouse, flashing, electrical

Beacon, lighthouse, non-Flashing, electrical

Box, outlet, electric, manufacturing

Carbon products, for electric industry, marufacturing
Christmas novelty, electric, manufacturing

Conducror manufacturing

Contact brush, electric, manufacturing

Cut-outs, electric wiring device, manufacturing

Dry battery manufacturing

Electric battery manufacturing

Electric bell manufacturing

Flectric light bulb, carplete, manufacturing
Flectric lighting fixture manufacturing

Flectric wiring device manufacturing

Electrode, carbon, manufacturing electrode, graphite, manufacturing
Tawp, carbide,manufacturing '

Tanp socket on receptacle manufacturing

Icad-in wire, for electric bulb, manufacturing




Lighting fixture ranufacturing

Lightning arrester or coil manufacturing
Tocomotive headlight manufacturing

Motor vehicle headlight manufacturing

Motor vehicle larmp manufacturing

Ornament, christmas tree, electric, manufacturing
Outlet, electric manufacturing

Photoflash or photoflooa lamp manufacturing
Photographic flashlignt bulb manufacturing
Photographic lamp. electric, ranufacturing
Plug, electric, manufacturing

Pole-line hardware, electric, manufacturing
Primary battery manufacturing

Rail bond for propulsion and signal circuit, manufacturing
Snap switch, electric, manufacturing
Socket, electric, manufacturing

Spotlight manufacturing

Stage lighting equipment manufacturing
Storage hattery manufacturing

Street lighting fixture manufacturing
Strobotron manufacturing

Switch box manufacturing

Terminal lug manufacturing

Vapour lamp manufacturing

Wiring device, snap switch, manufacturing

Source: Tndexes to the International Standard Tndustrial Classification
of M1 Foonamic Activities, United Naticons, Statistical Papers,

Series M, No.4, Rov.2, Add.1, New York, 1971




It is noteworthy that conplete power generator sets, e.g. diesel

enerators or hvdronawer agenerators, are included in ISIC No. 3831 while
g Y e g

the driving devices alone, diesel motors and hydraulic turbines, form

part of ISIC Group No. 3821, manufacture of engines and turbines.

The major porticn of electricity generation and distribution
equipment contained in ISIC Group No. 3831 of ISIC Group No. 3839 is only
a few products, such as manufacturing of insulated cable, insulated wire
and electric insulators and insulating materials. Porcelain and glass

insulators are included in ISIC CGroup No. 3610 and 3611 respectively.

Thus, the electricity gereration and distribution equipment is mainly
classified in ISIC Group No. 3831 to which the few mentioned products of
other groups have to be added,namely

- porcelain and glass insulators and

- insulated cables and wires.

The statistical analysis in the following chapter will therefore
concentrate on ISIC Group No. 2831 while the description of the results
of the field work and other relevant chapters will include the two

product groups of the other ISIC groups.
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1.2 Place of the Subsutor in the Trdustrial Fnvironment of Peru

The manufacturing industry contributed 25.4% Peruvian GDP in 1981.
In 1965 the share stood at 23.7%, rose to a paximm of 26.6% in 1976 and

fell constantly to the present value.

A similar development experienced ISIC — group 38 and an indicator
for the perforance of the Peruvian capital goods industry. 1In 1971 its
share in the manufacturing value added (see table 2) wvas 14.7%, grow to a
second high of 19.6% in 1976 and dropped to its lowest level in the past
decade in 1979 (14.6%).

Table 2: Performance of value added of the Peruvian manufacturirg

industries (kv irdustrial divisions according to ISIC

divisicn), 1971 - 1979 in percent

ISIC Industrial 1971 1975 1976 1977 1978 1279
Division

31. Food, heverages and

tobacco 28.3 27.9 26.0 26.4 24.7 25.3
32. Textiles, camments

and leather 16.9 14.7 16.1 13.7 13.0 15.5
33. Wood and furniture 2.6 2.5 2.1 2.2 1.4 2.0
34. Paper printing and

editing 5.8 5.5 4.9 4.9 4.2 4.9
35, Chemicals and petro-

Jeum derivatives 20.7 16.0 20.8 21.4 28.6 20.1
36. Nen-metalic mirerals 5.1 4,2 4.3 4.4 4.4 4.3
37. Basic metal industries 4.5 5.1 4.9 6.8 7.4 12.5

38. Metal products,

machinery and equipment 14.7 18.1 19.5 19.1 15.5 14.6

39. Other manufacturing
industries 1.4 1.3 1.4 1.1 0.8 0.8
100.0 10C.0 100.0 100.0 100.0 100.0

Source: MITI, quoted by ITINTEX/

1/ Fvolucion iconomica y Social de la Industria Manufacturer en el Peru,
April 1983.




In 1979, MITI had registered 9,631 enterpriscs with a workforce of more
than 5 persons erploying in total approximately 267,000 people (sec table 3).
It can be seen that industrial division 38 has a similar share in the muber

of campanies and in the workforce which indicates that the average size of

ok bR s

campanies is in line with the average of the whole manufacturing sector.

Table 3: Number of Industrial establishments and workforce, 1979

L7 ZEoopvr e

tagan b dur

. ISIC Industrial Division Murber of Percent Number of  Percent
j enterprises erployers
? 31. Food, beveracges and Tobacco 2,141 22.2 51,656 19.4
32. Textiles, garrents and
leather 2,050 21.3 58,737 22.1
33. wood and furniture 994 10.3 15,385 5.8
34, Paper printirg and
editing 622 6.5 17,554 6.6
35. Chemiczals and petroleum
derivatives . 951 9.9 39,680 14.9
36. Non-metalic minerals 567 5.9 16,856 6.3
37. Basic metal industries 114 1.2 11,97 4.5
38. Metal products, machinery 1,849 19.2 50,794 19.1
39. COther manufacturing 343 3.5 4,248 1.6
TOTAL 9,631 100.0 266,8£2 100.0

Source: ITINIFC, op. cit.
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The wood and furniture industries have, for a conpariscn, a share in the
nutber of enterprises almost twice as high as in the workforce, which
indicates that small enterprises are predaminant in this industrial divisien,
on the contrary, basic metals has an ermployrent share almost 4 times as hich
as the share in number of establishments indicating that the average size of

this sector is by far above the overall industrial average.

Table 4 gives an cverview of the development of gross production value and
value added in current prices for selected years fram 1976 to 198l. 1In gross
producticn cutput ISIC group 384, manufacturing of transport equipment, is the
most important one of indusirial division 38, with a share of approximately 37
per cent in 1976 and 34 per cent in 1981. During the same period the seccnd
strongest ¢roup, ISIC 383, electrical machinery and eguipment, had 2 share of
25 per cent in 1976 and 24 per cent (1979: 27 per cent). A relative increase
shows ISIC No. 381 from a share of 21 per cent in 1976 to 25 per cent in 1981
and ISIC group No. 385.




Table 4: Cross production value and value added of major ISIC groups of

industrial division 38 in Peru, 1976 - 1981 (selected years),

in million soles at current prices

-y

Masor Gross Production ' Value added
T ISIC - Group 1976 1977 1979 1980 1981 1976 1977 13979 1980 1981
381 16,113 20,680 68,972 125,796 170,300 7,571 8,748 27,952 49,067 63,016
382 10,989 11,690 36,615 68,462 96,423 4,974 4,953 12,603 22,759 35,564
383 18,981 23,801 64,356 118,388 165,076 9,018 10,817 27,892 50,853 71,822
384 28,087 33,983 65,214 136,031 233,332 1¢,015 11,875 18,633 41,882 68,386
385 1,113 1,533 4,360 8,763 13,404 483 586 2,017 3,728 5,636
38 75,283 91,687 239,517 457,440 678,535 32,065 36,979 89,097 168,289 244,454
Source: MTI

o g s S, 9 B0 gy w7 T e




Table 5@

Share in value added of product groups in industrial division

ISIC 38
ISIC group 1976 1977 1979 1980 1981
381 23.6 23.7 31.4 29.2 25.7
382 15.5 13.4 14.1 13.5 14.6
383 28.2 29.2 31.3 30.2 29.4
384 31.2 32.1 20.9 24.9 28.0
385 1.5 1.6 2.3 2.2 2.3
38 100.0 100.0 100.0 100.0 100.0
Source: calculations based on table 4
Table 6: Value added in percent of aross producticn in ISIC 38 1976 - 1980
ISIC group 1976 ©1977 1979 1980 1981
381 47.0 42.3 40.5 39.0 37.0
382 45.3 42.4 34.4 33.2 36.9
383 47.5 45.4 43.3 43.0 43.5
384 35.7 34.9 28.6 30.8 29.3
385 43.4 38.2 46.3 42.5 42.0
38 42.6 40.3 37.2 36.8 36.0

Source:

calculations based on table 4
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A simdlar development shows the share in value added of the different
groups in the total of division 38 (table 5). It is noteworthy that the share
of ISIC group no. 383 develops fram second place in 197¢ (behind group 384) to

first place in 198l.

a cawparisen with table 6 which gives the value added in percent of gross
production shows that the shares of all groups have dropped from 1976 to 1981,
but especially strongly in group 381, 382 and 384. Therc seem to be several
reasons for this development: a stronger competition on the domestic market
which required cuts in sales prices, an increase in the cost structure which
could above all be caused by rising prices of inported raw materials, and
possibly a lesser degree of producticn integration within one group; with
continuing specialisation of enterprises the sub-contracting of parts and
camponents increases, and these parts might be produced by companies of other
ISIC groups. Another reascn should be the lower capacity utilisation due to
downward develcpments on the sales marxets.

The relatively low figure for group 384 seems to indicate that a larger
proportion of its output is asserbled instead of manufacturced within the group
(e.g. assembly of mctor vehicles' The two groups least affected by these
negative developments of the share of value added in grcss production output
were group 383 the value acded ¢f which was approximately 9 percent lower in
1981 than in 1976 and group 385 which lost only 2 percent of its value added
between 1976 and 1981, During the same period group 381 lost 21 percent,
group 382, 19 percent and group 384, 18 percent, and the whole of industrial

division 38, 15 percent of its value added.

The volume of productior of industrial division 38 experienced an increase
of almost 87 percent between 1971 and 1975, a decrease by shortly 29 percent
from 1975 to 1979 and showed an increase of almost 20 percent from 1979 to
1980 (sce table 7). Electrical machinery grew hy 140 percent in the second
half of the past decade to recover fram 1979 to 1980 with a growth rate of 10

percent.
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However, the development of recent years (sce table 4 of main report,

page 2.3.2) shows strong decreases by approximately 11 percent from 1981

to 1982 and by approximately 35 percent from 1982 tc 1983. Flectrical
machinery was even stronger affected: a decrease of 16 percent
(1981/1982) and a decrease of 40 percent (1982/83) brings the production
volume doem *o 75 percent, half as much as 1981 and the lowest level

after 1971.
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Index of the volume of producticn of industrial division 38, metal products (1973 =100)

1985

1976

8 Metal products

Matal products
Nern—electrical
rachinrery

Electrical machinery
Trarsport equipment
Scientific equipment

(VeI
0

o o
Ul e )

(V3]

129.3
115.3

150.6
149.7
109.1
107.0

127.2
109.1

151.7
145.7
109.7
127.3

1978 1979
112.2  93.5
103.6  97.

142.1 122.3
140.9 125.7
72.2 38.4
109.6 112.6

86.9
27.3

131.3
138.8
87.7
30.5

Feru - develcopment and policy issues of the manufacturing sector, World Bank/UNIDO Cooperative Programre, Ropert No. 1
April 19,1961 (UNIDO/I0.432/Rev. 1)
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1.3 Sawe Conparative Data on Capital Goods in Iatii America

A regrouping ¢f table 2 into consumer goods, intermediate goods ad

engincering products of industrial division 38, and a subdivision of ISIC

No. 38 arc shown in table 8.

divisions 31 to 33 and 39, the division 34 to 37 in grouping B and the

Grouping A includes the industrial

division 38 in grouping C as can be seen fram the subdivisions.

Table 8: Structure of Peruvien manufacturing by product groups, 1971 to

1979 (in per cent of value added)

1971 1975 1976 1977 1978 1979
Grouping A 49,2 46.4 45.6 43.4 39.9 43.6
Grouping B 36.1 32.8 34.9 37.5 44.6 41.8
Grouping C 14.7 18.1 19.5 19.1 15.5 14.6
(381) - - (4.6) (4.5) - (4.6)
(382) - - (3.0) (2.6) - (2.1)
(383) - - (5.5) (5.6) - (4.6)
(384) - - (6.1) (6.1) - (3.1)
(385) - - (0.3) (0.3) - (0.3)

Source: Tables 2

and 5
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Even though the time series in table 7 is too short for exact long -

term determinations the following conclusions can be drawn:

- the share of consurer goods in manufacturing in Peru bas dropped
considerably in the past decade;

- the share of intermediate goods has increased its share in the
same orcder of magnitude;

- while the share of the ergineering indust: .es (industrial
division 38) has dropped to its original value at the end of the

period after having passed through a peak from 1975 to 1977.

A camparison with the industrial develcpment of the Andean Group
countries (table 9) shows the relatively well develcoped intermediate
sector of Peru. The wheole of industrial division 38 has a higher share
in Peru than in the total of the Andean Group which is mainly due to the

higher share of ISIC No. 2383 and 384 in manufacturing valve added.

Campared to Brazil (table 10), however, one notes that the Braziian
transport equipment production (ISIC 384} and machinery except electrical
(ISIC 382) have a share in manufacturing of more than 3 times as high as
the Peruvian one. Fabricated metal products have in both countries
approxinately the same share, and the Peruvian electrical machinery was
camparable to the share of the Brazilian one in the mid 70ies but it then
fell back again towards the end of the decade. Th total share of
industrial division 38, is approximately twice as hich in Brazil than in

Peru.

This camparison shows that the capital goods industry as a whole was,
generally speaking by interpreting statistical figures alone, a good
growth potential. The electric machinery and equipment producticn should
be able to increase its share again to the figure of 1977 (5.7 percent)

or grow beyond this mark.




able 9 Anion Creup:  Stwucture of the Manufacturing Industries, 1950 ~ 1977 N
(Pereentages of the value added)

- '
: 1SIC Tniustry 19502/ 19552/ 1960 1945 1970 1971 1972 1973 1974 1975 19763/ 1977b/ ;
F o 3117312 T 23.9 21.8 20.1 19.8 20.1 19.4 18.6 17.3 17.6 19.8 18.7 17.5 [
313 Beweranoes 12.9 11.3 10.6 9.2 9.0 8.8 8.9 8.6 7.9 9.4 9.8 10.8 |
. 314 Tetaoo 5.5 4.2 3.5 3.0 2.8 2.8 2.9 2.7 2.6 2.6 2.8 2.7 |
321 Tewriles 12.6 11.8 10.8 9.8 10.0 10.2 10.3 10.3 10.3 8.8 9.2 10.0 '
- 322 Wonnina apparel 2.7 3.9 3.3 2.9 2.9 3.0 3.0 2.9 2.5 2.8 2.2 2.3 !
- - 323 Leotlor 1.4 1.1 1.0 0.7 0.7 0.7 0.6 0.6 0.6 0.7 0.6 0.7 i
- 324 Fro 1.3 1.2 1.7 1.3 1.2 1.3 1.3 1.3 1.1 1.2 0.9 0.7 {
- - - 332 = 1.9 1.7 1.5 1.5 1.5 1.4 1.4 1.5 1.3 1.6 1.3 1.3 0
B 34 Pri i and ;
- ICUDEITRT 2.6 3.1 2.4 2.6 2.6 2.5 2.6 2.7 2.2 2.3 2.3 2.2 1
B 361 Fortery, chira ;
- - ani earthonware 0.7 0.7 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.5 0.5 0.5 g
: 350 (rreer ranufactures 0.2 0.2 0.7 0.8 1.0 1.0 1.0 1.0 0.9 1.0 0.8 0.8 {
. Suitotal Groun A 65.7 61.0 56.2 52.2 52.3 51.6 51.0 49.3 _46.0 51.1 49.2 49.5 |
- 331 ovnd ol cork . E
. rradacts 1.6 1.4 1.1 1.0 1.3 1.3 1.3 1.3 1.1 i.3 1.3 1.6 '
341 Porer and paper : i
o 0.9 1.6 2.1 2.6 2.8 2.7 2.7 2.8 2.4 2.5 2.5 2.2 f
351 3
. 1.5 1.6 1.8 2.0 2.2 2.2 2.5 2.6 2.5 2.7 2.7 3.3 L
B 352 i ¥
: prosiaors 4.2 4.8 5.1 5.6 5.9 5.9 6.3 6.3 5.9 7.0 7.6 8.3 !
O 353 I Leeoe !
] 354 12.0 12.9 14.9 13.1 11.5 12.1 10.7 12.0 16.4 7.1 8.5 3.8 !
N fert volewn amd coal ‘
. 285 Willer products 1.4 1.9 1.9 1.9 2.1 2.1 2.1 2.0 2.5 2.0 2.6 2.8 [
356 sries 1.1 1.2 1.1 1.4 1.6 1.8 1.9 1.8 1.8 2.1 2.4 3.2 f
B 362 G s arl glass
- g 1.2 1.2 4.8 4.9 4.4 4.6 4.5 4.3 4.0 4.5 4.5 4.4.
- 369 et allice 4.5 4.6 :
- ri Traiucts )
71 T atea:l 1.5 2.3 3.6 4.3 4.5 3.9 4.5 5.1 5.1 4.7 4.3 5.2
R 372 Yarstyrious petals
- Cuivoe 1 Groap D 29.9 33.4 36.4 36.8 36.4 36.7 36.6 38.1 41.8 33.9 36.5 34.8 \
- 13
) 381 Pot s iorned metal ;
Troeil Uy 1.2 1.6 . ¢ »
- 382 Metlnory except 2.8 3-5 3.7 3.8 3.8 3.8 3.6 4.4 4.1 4.9 ?
= = : LTI . '
o o3 A 0.8 0.9 1.3 1.9 1.8 1.9 2.2 2.2 2.1 2.6 2.7 3.6 '
. s 1.0 1.0 1.3 2.1 2.6 2.7 2.9 2.9 3.0 3.7 3.7 4.1 |
] e 1.4 2.0 2.0 3.3 3.0 3.1 3.3 3.5 3.2 3.9 1.6 2.8 ‘
) - 0.1 .1 0.1 0.2 0.2 0.2 0.2 0.3 0.4 0.2
: £ a4l Grewp © 4.4 5.6 7.5 10.9 11.3 11.7 12.4 12.6 12.2 15.0 14.3 15.7 ‘
- SRpe 100.0° 100.0  100.0  100.0 100.0 160.0 100.0 100.0 100.0 100.0 107.0 100.0 |
}
!




Table 10:

Pz )e

Structure of the manufacturing industries

1950 - 1978

(Percentage of the value added)

IsIC

riuahry

1950

1955

1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 1978
311/312 Foodd 18.7 16.9 15.7 14.2 13.5 12.4 12.5 11.6 11.5 11.4 11.2 11.7 11.3
313 Roveraages 4.2 4.2 2.9 2.8 2.3 2.1 2.1 2.0 2.0 1.9 2.0 2.2 2.2
314 Totacee 1.8 2.1 1.4 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1
321 Textiles 22.2 20.3 156.5 13.2 9.6 5.7 8.8 8.0 7.5 7.6 7.1 7.0 6.7
322 woaring apparel 10.1 9.2 6.2 5.3 3.2 3.8 3.5 3.1 3.0 3.0 2.9 2.7 2.7
323 Touthor - - - - .6 - - - - - - - -
324 Foetwear - - - - - - - - - -
332 ormiture 3.3 2.6 2.6 2.4 1.8 2.0 1.9 1.8 1.7 1.8 1.9 1 .8 1.8
342 Frinting ard

publishing 4.0 4.7 4.4 4.1 3.7 3.1 2.8 3.1 2.8 2.7 2.9 2.9 2.8
361 Porvery, china

T R - - - - - - - -
390 [ 1.3 1.3 1.4 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5

& +141 Group A 65.6 61.3 51.2 44.9 37.5 35.8 34.4 32.2 31.1 31.0 30.6 30.9 30,0
331 Voo antd corx -

rroducts 4.0 3.7 3.6 3.3 2.5 2.7 2.7 2.4 2.4 2.5 2.6 2.7 2.7
341 Paper and paper

products 2.5 2.3 2.3 2.5 2.6 2.5 2.3 2.2 2.2 1.8 1.9 1.9 2.0
351 Tonitstrial

criricals 2.8 5.4 7.2 9.9 3.2 10.9 11.1 11.5 11.9 11.9 12.8 12.8 13.0
353 ctroleum '

refiveries - - - - 7.9 - - - - - - - -
334 Miscellanecus

provducts of 3.2

r<trolown and coal 1.0 2.0 2.5 3.6 .6 3.5 3.3 3.8 3.8 4.1 3.9 3.8 3.9
355 Fubih.r products - - N N 2.0 - - N - 2.3 2.3 2.2 2.2
356 Plastics 2.6 2.6 3.0 3.1 . 3.9 3.9 4.0 4.5

1.9
362 (Glass and glass - - - - - - - - - 35 33 3§ 3;

product s 5.2 6.5 5.8 5.2 5.9 5.5 5.5 5.4 5.9 6.3 6.2 6.6 6.6
369 Other nen-imetallic

rireral products
371 Iron and steel 5.2 5.1 5.9 6.8 7.5 7.5 7.4 6.8 6.9 7.3 7.2 7.8 7.8
372 Yor-ferrous nmetals )

Subretol Croup B 23.4 27.5 30.2 34.4 37.3 36.5 36.2 36.1 37.6 38.5 39.2 40.2 40.8
et 2.9 3.4 3.9 4.3 4.7 5.0 5.4 5.2 5.2 5.2 5.0 4.8
382 ot inery oxee
o Pli\(.‘tx'i(‘}xl(\ e 5.5 6.4 6.8 7.0 7.6 3.1 8.8 8.4 7.4 7.5 6.9 6.7

E Yot ricn -
o {.51%&?;-{;}1 10.9 1.2 3.2 4.3 5.3 5.7 6.0 65 S 5.6 5.9 59 6.0
384 SPOYt equipment 1.2 5.2 5.1 8.0 8.9 9.6 10.3 11.7 11.5 10.9 1C6.4 1.

8 Professicnal

3 oquirnent 0.2 0.4 0.5 .6 0.7 0.7 0.7 0.7 0.7 0.7 ?g; ?2;
Subtotal Group C 10.9 11.1 18.6 20.6 25.2 27.6 29.4 31.7 31.3 3\0.5 _ 30.2 8. & 0
LA 160.0 100.0 100.0 100.0 100.0 100.,0 100.0 100.0 1¢0.0 100.0 160.0 100.0 100,
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shoeay in tabde 140 Thove are 320

)

The mutor of entorprises and

- 22 -

the personnel enployed ‘n 1961
Y

are

entorpricos with a total work{orce of

rownded 8,250 poople. dho aritlestic average caploymw it rate is 2804

porsoens por enterprice with the lowest value in 18TC 3821 with 27 persons

por ente prico and TSTC 3832 with

oyt PR/ BT S . U R
doeble 14: uler of et orpriens

36.4 porsens per onterprise.

croteyoed and watun added per

— —_—

clectyical nachinory by

3832 a¢
3833 36

W W
p—
-

)
.
(85

2,183
3,031

875
3,177 34.4

w N
Ne S S
. . .
[ S B 4 [op}

fOSCAT 0 O
IRCIVR OGS 325

100.0

9,246 100.0

Vhdle tho ficvves of valu 040 per enployee ere rathoer gimdlar {or

three of the product gronps (highoest val

€.79 million sales per

arployes dn 163C 3831; loeest and also overall average valus: 7.77

103 11i%en solcs for IS1C 3633) it is only roughly two thirds of the

averege value in ISTC 3831, This diffeience will be treated more in

detall in thoe {ollawing paragraph.

2.2 Tk PRONueTToN OF TRRUSTRIAL BIFCIRTCAL, MACHTMNTRY (TSTIC 3831)

2.2.1 TFaterprices and enplo

§
|

The nuaber of entciprises registered under this ISIC group 38321 in

the Ministry of Industiy, Tourism and Integration (MITI) has increasod

from 46 in 1976 to 81 in 1981, a surprising development due to the

reduction of volun: of output for the ocrall electrical industrial

subooctor. Thble 15 shove the doveloyment of mumber of enterpriooen,
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corieyront and avorage sixe of company fram 1676 to 1981,  The cdecrensing

ol of peewons ceployved per ontorprise frem 46.7 in 1976 to 27

porscns por onterpoien in 1081 cean to indicate two develomments:

= Lthe regictyetion at MY bas drereacod its coverace of the active
inductvicos vodnctuding o cubatanticl number of small enterpriscs
in vhodyr reooniz; this is stnarent: for 1877 to 1979 when the nurber
of cumvaien Ineroraod by 5

noroent, the work foorce by only 16

prereont vihich Yod to o dron in averaoe caiployr ot per entevpricoc by

vl 1681

= overbrmdvety, the O
vedustien of vt Teres by 18 poacont bedvlor

tote) condeynort on 1901 hach to the crdoy of magrniivde of 1976

- 1

- ity dnveotiostions with the Forevion dvdustry indicate that dn

-

1005 L workforoo woan furilicr yodues?d by oen epywey irate 159 in
volalion 1o 1951 thuas giving on enploviaont figuie of youwdod, 1960

porocns ar 1883 Tor I8IC 3631,

crimloyrent and avereno sige of

Tehle 15: Mierdor of entoerpriscs,

cnterprices of 1GTC 3831, 1070 - 108]

1976 1577 1979 1880 1983

Nutor of enlerprices 46 48 74 74 81
Toral ciployint 2,141 2,227 2,578 2,387 2,183
(erployens) (813) (621) (1,089) (961) (914)
(v;orkaaen) (1,328) (1,400) (1,489) (1,426) (1,269)

Nuaebaor of persons

per ontorpriee 46.7 46.4 34.8 32.3 27

Sources:  MITT

The enterprices are concentrated in the netropoliton arca of Tima,
i.e. Tina and Callao, ‘
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; production cutrid of YEIC

ot 1476 1977 1079 1980 1981

(o)
ool
-y
~
JLE &
~I1
.
O
RN

.

’w
0
W
~
[Sa}
.
-
o LT s
W Ll W WO
. .
N LW o
isY s
] [\
[ .
+ 0
w Lo
(o) 2
. .
e}
PG e BN o NN
— (ORI B
. .

al0n 45,4 43.2 £5,0G0 4.5

- Y -y L= .
Tome G on el

Gy Ahe yoors, tho

5 R
TEIC 3R2Y) ent o gonere] olectoiend opoavatus (TERC ZRIC) ave the tvo ront |
irpooriont soehnoltors retrecosting goints about Y5 prreont of the totel .
vedus o0 we b praluciion of eloectrice rorhiirory (tobie 13). 0 o
shove of drauetvial Clestricol roechinsry wiich incluion clociricity
GO L0 datdeon oot oscillolos Petearn 16 and olrost 24
1
Terernt . Dhie posUnorn vidue vags achloved dn 137¢ but conld not b
sustednrd, I 190 the sheve of 7910 3831 droynd aonin to tho level of

in the vatlee odd0d of 101C 207, 1976 -

1SIC Grouy 1476 jur 9179 960 1981

.
~!
.

N

16.1 .
36.8
9.5

37.6

.
.
w N

~
o e

o =
=

{921

w

.

S

S

.
Nejjan)

383 100.0 100.0 160.0 100.0 100.0

Source: calculaticns bosed on table 10

- — — .
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chonm

Todrde 1 L

l"l tx" 1‘

M - -
vrdver of ot

o

(438 .
14. there

prole.

Hch

CTPTIoes

The arithr-tic averags org

the Ioves

325 enterpris

and the porsonnel enp

loved in 1981 are

os with a total workforce of
sloym

it ovalun in ISIC 3831

-nt rate is 28.4

3022 with 36.4 porsons per entoiprise.

b BT I.
1 3
B 3

ond valve adosd pxev

1 < p,\‘ V ‘lny

vith 27 perscns

D) FRUNENR S SR S0 1:“"1'< RS
. .
Tl oA JaTbey
LWLt (4]
gl 246.9 2,183

]

23.6 5.31

32.5 8.7¢

3633 36 11.] 875 9.5 7.77
3139 109 33.5 3,177 34.4 8.40
CUNST DR3 325 10G.0 8,260 100.0 7.77

Wil

three of

enployoe 1

i 1llicon

AVCYaGO Ve

{he produch

thoe figores of valve ofdoed per

n181C 3631 1o

lvue in

vs (highest value:

ot

asales, for TEIC 3033) it is

TSIC 38321,

wploven

and aleo

deiail in the {follewing paragraph.

2.2 700 prenderion or

T

ST FTICTRICAT, MACHTHLRY

are

verall average value:

only roughly twe thirds

rather sigilar {or

£.79 million eales por

7.77
of the

Thie difference will e treated nore in

(1SI1C 3831)

2.2.1

Fnterprises

ond erploymont

The mumicor of enterprices

the Minist

fran 46 in 1976 to 81 in 1981,

ry of Ircustry,

registered under this

ISTC group 3831 in

Tourism and Intecration (MITI) has increased

a surprising develomsnont due to the

reducticn of volume of output for the overall electrical industrial

Slﬂ)f"’ (4R AT

Tablc 15

shoas the dovolorment: of mobor of
i3

nterprises,
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ond avercoe size of conpeny from 1976 to 1981,

velopnonts:
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T hy en eppron

. -~ .y ~
SO0

i1

The decreasing

Nt per ontv

ate ]

sive

160l

1977 to 1979 whon {he n

resl;

caall entormices

v enterprice from 46.7 in 1976 to 27 persens

S SR
0T

{eree by only 16

T ae

to the

~x 7
,‘J‘

I inging

(SN

._/IU

oo
DO

rouny A\ -

of

i

;, 1900

v dndicnte that in

1976

1977

1979 1880

1981

46

2,143
(813)
(1,328)

humhor of enterprisos
Total evplopeent
((‘in}’)] Oy os )

(workomon)

48

2,227
(821)
(1,400)

74
2,578
(1,089)
(1,489)

2,3
(9

(1,42¢

74
87
61)

G

2,

(1,

81
183
(914)
269)

Nober of px
per enterprise

46.7

34.8 |

32.3

27

Source:s MIT]

The: enderprions are concentr

i.e. Ldpa ond Callao,

ated in the

metropolitan

area of Jima,
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2.2.2 Coere of poediuct
e 4 ——

The poin prolucts of the oenterprieos registeread under ISIC - group
T G S f

3031 ever: povor trannformors up to 2002V end

p.o. which coerires with fic

B - Y- 4 g
hecording 1o the pimina
valvn remaivod nore or leoo stable

Ao rd 1o an upeord tendendy

Toble 16:

constant 1973 pricess 1976 - 1981 (dn thousanad soles)

upy 1o 500 ¥, clectric rotors up to 300

630 A, coxyont recbd

TR ] -1\
Sl el VOTEOY rons
AeCsmnging

i dn Lthe ordey

ISIC 3831 - ]3)‘(41](:(11'0:1 valre and

iy 198

A, distribution

remair of clectric motors,

(turbinons

L
ISLRSt

woorr end dictriloiion ewitehboarlis, releis, lov

Tron
Ty prolfuction volus por
19,600 Lo UCE

wates frow othor devoloping countrics.

3 oinvesticaticons n cwrly 1984 the Frojuction
wred to 1981 with rathor
1 decreased strongly egain in 1983,

FEA g

Aed 1 or ennlc

1977

1980

producticn value por

csiployec
Value added per

enployee

883

440

Source:  caleulations basod on table 11 and 15

reaulsiors,

covint

lay



2.2.4 FLoseeis

The fived osscts, investments inom sachinery end fixed assots por

croloyon are given in table 17. Tho value in constant 1975 scles of the

fivnd croots of 1081 is 27 percint lower than in 1976.  In 1979 the
iyreosd it 3n poachinory and couipnont wos 52 porcent higher than two
yvepre boloie. Tals do rortly due to the increase in the mmber of

G des rogictored (ore tahle 18D, but eien, af prinary i;:‘.u;stiqfa‘r_]'(ms
iraieodod, o orosult of adtitionsl investronts remlized by the indusiyy in

tyend.  In 1881, assote in maohinery

= - - . R B R
ATEANE O G SR S EATIFAGED Bites
N P Y g T 4y tade g b
ol oocnips nb woie niichidy Yooy Yhen in 1976 (4 povcent) dub

coemeicr el loor thon in 1979 (20 poresmit) .

ilo din 1974 the Dimed anect: 1.2
(Cost ol 1072 prionn) thas T3 Gocd i

3777 (O eyl Ty 1007 Ao DO yoann
zv?'f:,(,'.‘u CORCS Ih 1481 doaa Lo RALER S AV Sl Sk

iroreechivoay erd enpniynont o record Bich of 160,000 solon per ¢niiofe

uvp Lo 56 prretut fron the 1076 voluo, and thie of @ yecord € Y oyront
Tevel duritg bt yeors connidercd. I 1661, this figure foll even 7

Soreont bolas the oricinal (1¢76) narlk.

The nvestiont per cxployes rangzs from nes 5,600 (in 1986) to USH

8,400 (in 1976) and copjares with f’;:imj 1ar cnterprises in other develeping

tries. The ennual investments of constont 1973 prices chown at the
bottem of table 17, went down From 115 million soles (1976 and 1879) to
64 willion soles in 1981, Investnent in wmachinery and equipment in 1061

is only approxiuatcly third of the flqurc of 1976.
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i : C oAl ermat ant nrices and investment per
Table 17: Tixed aoccts ot current ana constant praces anc in "

7 3 9 S e Jallel]
enployon 1074 - 1681 (in millicn s h,‘.l

1976 1977 Ti979 1060 les
Current vrs S
Fismd asooty 777 1,110 4,418 5,286 8,288
Ty QG
SFouhichs rochinery ' ,
LIIF’\“L R 44 627 2,655 2,624 3,950
Gl (:;L',‘I;‘(,‘.‘ U )

Conetont prioen (167« )

NS 172 rf{z_
1) Fived aeools o o9 465 637 513 50

2)  of wihdch nochinary
arxd ooulynean

253 272 413 255 242

S £ v R 10 - (] TTTTTe0Y 497 47,6

Current yrices

—_—— - F SR

Total amunl investrmont 203 243 741 315 1,046
of which: nachinery ana :
cquipment 148 138 442 501 47

Constont yrioes

Total arnual inve stient 115 106 115 79 64
of which: rachinery and
cqguipent 84 ’ 60 69 49 29

Sources M1, own calculations.




2.2.5 Prodecticn drputs

The movjor part of the production input is of domestic oricin (sco
table 18), varying Letwoeon a mininun of apprexivately 53 to a maxinum of

L‘n( hﬂ{";ly FC) I, Y cont

Powovery, considering row materials alone the foreign surplies
dodrster Jooal raw material inpots have a share of 36 (eindrum, 1977) to
7 (i, YO0 porcent; dn gonoval 3t oon be csaoancd that 40 poroont

-

of the yow roterials ere of douestic ovigin.  Tecording to the resulto of

chove of denrst o raw noterniels hos

ILCTCLon T streanly an 1O venrs ainco 19681,
Tho Jocndl o contord bae rapsined relodively siable daring the period of

thos convadoyed fn tehle 18, oneillating arcund two thirds of {the volus

of prairolion curpuby This con bo coasidered ac o positive achioveront

"

of 1l rddae iy,

2.2.6 T:0v ocooi s

rs oyesovds with Ahe cost of awployiant (soo table 19) it ds
notcworthy that the total cost por ,x‘a;v’)],oycc, at ormstant prices also
decrenned fram 1976 to 1981, Tn 1979 the labor cost por enployee fell hy
20%. Thic was certainly due to the strong increcse in employrent (sce
table 15) in the covrse of that year vhich prezumably has a lower

qualification than the existing staff of the enterprises and therefore

received a lawer renurotration.  FNevertheless, years 1980 and 1981 did not
r .

bring a recovery of gross Jabor costc per enployec at constant prices Lo

ithe fonner Jevel,
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Tl 18:  181C 3831 - ]Wxxinvtﬁom Syeate (inowillien soles) at current

ard conelomt pricns of 1973, 1075 - 1081

D 1976 1577 1979 1660 1461
qoral prodvet oy drpate,
currcrt 1 ioes 1,573 2,20] 6,04 11,447 14,431
Toie? roonobion avnats
TR TR R gae gut 1639 1116 8E5
1 clieoan o {0 57.9 52.5 59.0 50.2 57.3
(Tuor pobcimtn) (26.8) (27.2) (27.9) (32.2) (26.21
(Tovte o oo weories) (0.02) ( 0.3) { 0.6) ( 0.1) (1.3)
hohe il soTvieoT) (12.1) (16.0) (10.¢8) (15.2) (17.8)
(il j (8.4) ( &6.4) (10.7) (11.7) (12.0)
Ir ' e (9 42,1 47.5 41,0 40.8 42.7
A (47.4) (40.2) (40.1) (41.6)
1 ( 6.1) ( 0.3) (0.3 (0.4)
- ( 0.5 ( 0.4) ( 0.7)
Slh-yve of G Bt 1ew
pooterinte dn tolal rew
cainla conotead (9) 47.0 36.4 41.0 44.5 38.6
Ll conters (%) 63.1 63.4 67.1 66.4 67.2

R 1/ caleulation based on the formula applicd by the Funta de heuerdo de

Cartagonena:s  hpreciacion global de Je industria de bienes de capital
de Yeru, 17.2, 10632,

Source: MITI




Table 19: Salmrien, wanes arnd orhoy porcerme] costg

(iy: midlion ecles), corront ond constant 1973 prices

1576 1977 157% 1260 1981

T oAy T .- cyry P
Salaries and vaens, fined

PareTid 427 565 1,321 2,078 3,591

11 19 67 62 187
67 93 26] 310 560

RSN
[SXS

;
/66

N
0

bl
0O

=
=
N
[S1ENN
[oaWNs}
|3
oS
P_J
e

4 4 N -'/ . TR - N LN <hs [
Thoe stotictica) noarups’ of the industiry of T8IC orocp 3831 ds ehowg

in tebte 20,0 T 1979 Uhe highosv velve voo achiceved, up 59 poroent from

the 1976 valun; it then dropped dn 1021 belew dits origingd velue,

Tolxle 20: 181C 38231 - atalisticn] povh-un of tha dindustry in curvent e

cunrtant 1975 1 icos (i mill soleg)

1976 1977 1979 1980 1981

virk-up at currents prices 699 1,183 4,055 5,007 ) 5,491
Mork-up at constant prices 395 517 630 482 337

.

Fark—up in % of ¢ross

production output 23 26 30 24 21
Mark-up in % of fixed ascets 90 107 92 95 66
Muk-up in § of grozs labor

cost. 139 175 256 200 127

Fark-up gy enployee (100
soles por pereon) 184 232 244 202 154

1/ By MITE st icticns "enoodonte de explotacion” defined as the renainder

of 1he folloving substract ions; aross production minus total production
irpts minus value added withoot vork-up; value added is nmade up of :
totel ¢ hloyient conts, depreciations, direct tributes and taxes and
navie-up.,
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It is rotowortly thot in 1979, which had the highest munier of
crployecs of the years considored in the ceeparicon, the rork-up per

e - "
arployec aleo

2ood the hichost valus, The roovk-up por erploves was

Jewest G 1005, 16 pow eort belos the ficure of 1976 and 37 por cent

Pelow thoe o

Tocording to the primary

irvestications this downard trend has continuoed sirce 14071,
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DIDCTRICTTY CUEIATTCN 22D DISTRINUTICH

12RO

2.3.2 G

~

Toe eloctricity goneretion and dictrilution couirment rmufectorers
in Poru can, according Lo tre results of the privory investigetions and

on Aho Tockrgreunl of the 1830 - classificaticon of all Coeneaic

activiiios, o ewrdivided ivto the 4 following qrovps:

in the first sot of prodece

-

thovah Ahny are oloctricily constons dnstend of productrs. Yot the
toohnolory of profucing nolors and alternators 1s very much the seme g0
that in wony oness with rdnor technical changes on electric metor ¢an ke

-

uecd s en alloemnator.

2.3.2 B Sioaidys

During ficld vork the following nusber of cmpanics viere identificd

(come copanics were engaged of ceveral of the products) :

Production of :
- eleciric notors 1 company
- electric generating sets (diesel and
hydraulic incl. hydravlic turbines and
altcrnators 1 campany
- transioreors 5 conpany
- switchaoars \ T conpany




- Iow volioae awitchos 1 carpany

switchlxoords end anstallation of

switchboords 15 corpanics
- cables 5 companies

~ forer 3 parte 1 caepany

can b described

alee naonifactures

-t
.

gen, of vhich 2 covmnices

profvoe pouer (ravslons v a and distribetion Arornslorrers and 3 encller
.

ceopaion oo In tranefoirer repoirs and Talvication of Alstributicn

transioyora, Tho powy range of the transion -rs reoofactuvred goes up

Oac of the major trensformey produesrs aloo fabricates switchgears up

-

to 620 I and z4 KV.  Tew voltage switch are produced by ancther conpany.

there are approxinaiely 15 proiveers of switchboards, among which the
corranies ranufactaring slternators (switchloards as required for the
generator aets), 2 of the transfonver producers and the manufacturer of
low voltage awitches,  The production of switchbeards can be

dicceriminatod as follows:

- low voltaae dictribotion of cwitchbonrds reletively
sirple tcchnology:  appreoxirately 15 producers
- switchboords Tor industriad vees, e.g. motor control conlers:

approzirit oly 7 producers
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The producers of the nediun veltage switchboard cover the whole

proeduct riaoge,

Cables are panvfactured by 2 relatively hig, 1 medivn sized and 3

P

4
1

swll siv s ccopanios, The copror used for the cable and wire prolustion

clic origin., It is relatively britile becanse of its content

of awrrrndic ond silvor dnmuritics and chuses problens in the production

process {Goonuicenal ruplores ocoor Quring monfocturing) hut posgrses
good oleciric corductivity cloracteristics cven thouch silvel eontent

b - r

is mindyol. The cablos produced cover {he powlr rance of up to 15 KV,

the dirod of ceble for hicher voltages is 1oo limited to allow

procivet ien ccononicntly. Porand pevte for veos in eloctrio trans o osion
-

lines, coo. for firing insuleters or joiniva cables, @ve produccd b

sole Teruvian cormuny falricatirg forged products.

Tn the pool yonrn aonterpriors have, according to thair stoter ate in
oy ohecn, increased tho local content of their production irputs.  In

SGe ¢l

im orted raw noteriels and parts have now a lower shore than

dowest 1o ones.

In gineral ternus, the cxisting Peruvien production of electricity
generaling and transtission equipsont covers a relatively wide range of

-

praiusts and can suypply a good rm‘t.'iory_]_/ ol the demestic consumpt ion.
Same products have been discontinued like alundnivm trarnsmission linoes as
the dravirg of alumirdum using imported intermediate products proved to

be uneconomic and not campetitive to the imported finished product.

2.3.3 Sales mavheta

The prodeninant part of the production is normally sold to the

state~cwncd electricity companics, Flectrolira and Elcectroperu.  Pocause

1/ e.qg. in cables approx. 95-97 percent of annval denoryd, in powes and
distribotion transfermers = 100%; in the caces of the other products
market coverage dopends on possible specific requests of the purchaser,

hoever, in goneral tonrs, coveraoe can e above 80 prrent.
14 r N
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of thoe roduction in poblic investment prograws the sales to these clionts

wore roduocd considerally so that the ronufacturers were forced to opn
up additicnal rarkets. At prosont an average sales distribution of the
entorprinoes coverad in the ficld work is:

- approvirately 50 ¢ of sales goes Lo thie public clectricity

conmnnios;

- srpronin ety 16 € 3s sold to indietrial clients, mainly mining
industuy;

- approzirately 35 % gons irto expvrt.

Pevoovor . 480 cre conroies with ondy very low et shares and

Olheve Ui o crrorte are the prodominont calen ontlers,  Produets with a

~a [ 5 R ey = ¥ O S LT FR A A 14 PRI DI e o e
hich LT e ave alterpatoro, Dhve” aha ¢F cyribtution travsromers,

o e :

Tn 41 coce of cable wanufactiing, orproxinntoly 405 of oz
prodociion in poivr cablen, the yens inder is telcplone cobler, onblos for
.

5 R < R v oy L B TR N aynn ) e - N
uilaing inetallaticns and ron=insulaton coblea ard wires, c.g. for

- - . P— o .- - - - — e
cloctyic wnioye ano altoerators,

Filiaation

A1) conpnnics conpleined obout the low utilication of their installed
copocity due to radueod donostic ma Lot volumos,  While in normal years
the duncsic switchboard market voluws is in the oxder of U3$ 20 million
it is, since 1981, only in the order of UsS 3 ndllion, giving en cverall
utilisation of 15 por cont as cxport. rarkets hardly exist for this type
of proiuct. In transfonr production the capacity uti lisaticn is 40 per
cent, in switchgrar production (e and high voltasn) around 20 per cent,
in eleceric motor and alternnlor production approximately 60 per cent and
in cable manufacturing around 50 per cent. S conmanies hove taken up

subcont ract ing ordors where technologi cally poosible.

1+ could e noticod during filJed work that nany enterpricces did not

undertake moasures o increase productivity an their manufacturing




cootions o6 there was po peasibility o e0] additional ovtput. At the

e tims, the industy is trying 1o keep the present work foree ag,
according 1o Ltheir statenonts, the traired porsonnel is an drportont
cocet for future oporations.  Thoe coct of trairips skilled Jabeuvr which
can toke vp 1o 10 years according to the specific job is considerad Lo be

so high that a further reduction of porsonnel is tvicd to boe d Tividoea Iy

o

vt ooperations

Jecerte for the ]T)]'(.ﬂ:_:("fif] cn fleris,

ra
-
o

v
=~
~

In oot cacon plant layeuts
ard possible drocovesaat o would only marginally contribute to inprosoad

Crovabicnn 01 oot Sovines,

o, o Tow cores ohonod considoralble doefaults in the oel-up o
JE U [ R S o . - [ O N G S -
peohinery, in worchousing and in he {low of sowni-finiched proiuct
Intvoon roching o and/or aroenbling contros, At the sare tine in theso

son phenarenci could be noticed:s the unoven or

corotinon Gioordorly production flow apporently influencsd e quality of

P

poan shown by oueproner welding grars, dnsccuratc machining or

sinnly in the auelity of podiding of finished products. Theso cranplos
shovod coein that quality of products is strongly influcneod by properly

planned ond cxocuted flew of products during production,

The plant oporation consist in general in potal forming ope raticns
(e.a. bonding) and in sare cases in metal cuiting or renoving operations
(c.q. milling, drilling and lathe operationg). In general the rachinses
viere of good quality and were kept in good conditions. Tt was ohvicus by
the ace of the machinery that Jately hardly any invesnment hig take:
place. Moot corpanies had installed adecunto product testing fecilitios

ot in sore cases those immertant units were unproperly cquipped or uned
} . 1 i +

2.3.6 Sulwortracting

The enterprises viasited a1l applicd subceniracting in thelr

producticon oporations, copecially cost dron ports and coponenta. In &
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fowr casos, the entorpriscs thensolves had ta Len over orders to iwprove

~

theiy coracity utilisaticn, e.g. for the production of presscd alunini uw

)

or nachined products.

Statistically subcontracting is included under the item industrial
corvices (see tabie 18) which had a share of 12 (1076) to 20 (1979) and

~

18 (1981) por cent of total production irputs.

L epnlication of submontracting will be a strong centribution
I N o

to fnhor orecialisation and aquality inprovenint of {he producticn ard

will comtrituic to ovorell dnprevinant of copacity utiliszatica. It can

o cxre cted that also in the future the velue added {ax will further

Yomm o R S BT TSI St P PRI N e ' RIEVENS ~g
enbiance cubcertrocting g taves pela for pusehaned products can b
P B N TS — RO TN I
OOV D W Vadd GO0 Taa 1ic¢ jrtres.
2.3.7 i ivointernsticns ] porenoctin
SR et A T s LA

ceording 1o the entorpris

o, thody producls eve ooy iative o

crport 1 orhets doe o thie CRITEN Oy incentive scidan.  BExport markels
ave Tedinty Lhe Indoan Yaclk countvics Contral Poorica and, copeciclly for
r 4 i o

catdlen, aloo the USh,

On {1 Geeemntdc worket there ia competition Dy forcicn supplieors in
all irterpationally finenood tendors.  Docause of the high costs the
dowstic praducts are noitally not corpotitive with irports on a
duty-{rec basis. The enterprencurs claim as spocial cost factors the
irport. dutics on their ipported raw raterials and the relatively high
costs resulting out of the industrial conun nity law. Tatter payrents
increace the fing) product price, according to the enterprencurs, by 8
per cont, while an average share of inported vaw material of 20 % of the
production value (calculated for 1979) and an import duty of 60 plus 10
per cent incrcases the product price by another 14 per cent, giving a
total of 22 por cent. In the case of cables, the relative high price of
darcatic PVC material for insulation purposcs has a streng neaative
effoct on international carpotitiveness while the coppery prices frow the

domestic supplier give no concern.




The general inpircosion obtained w

that all enterprices tried to

oy rew ronets to evercone thoe downward trend of their traditional

donontic i hels cfforts to irclude new products in their

soop of prefuciion. Tut as indestrial and poblic purchiases were at an
cvorna b Tow tho prubot prospocts for e 4ditionnl profucts ware alse so

o drestnonts to start new prodoct lines were not

Aoy additionsd novrot outlet ds sevn by othe entarpronomrs in tho

rnccd moior eteotricity

T cre have fomed within

pznociation of Induestring o
WOIRELG Lo nion cnoornital gondt to proote ostroangey donrstic
pooviaiyouion in the O Tor thone profoctas Iopsrontly thoe peblic

ivics ovd has no tecthnicoel ebioction

s the Joen ] cupplics which do ehowst by the fact that 50 por eont of

elothe andoetay ooes o the poer sector,

The coreiecion 3 alen active in trying to opon up bilatere]
fivencing agraamints ol oen Yeru and possible supplier countiics forr tho
inclusion of Pervwvian supplics into the firancing schouns.  Powover,
results ight only o pozsible on e case to case bhasis,

The Industry is alco partly enaogod in own research ond Govelopnant
activities,  Sew of the enterprices take advantage of the possibility
of fered by ITINYC to vee thavcelves the 2 por cent surcharge on all
salaries and wages paid by the enteiprise for own rescarch and product
dovelopsant Instead of paying the corresponding amount to ITINITC.
ITINITC has to approve these activitics and is ready to continue doing so

as ocoveral positive results bad been obtained.
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3. PIZVTT 10D RRIIRICIY CROmpaTion 2D TRINSMISSTON POUTT T

Poct tyerds and rrecent eituntion

Due to the scareoty enl, accordirg to the source, deviaticns of trade

P

figores 3t ie diificult 1o estallish a stotistical ovorvies over

povduction, trade and epposent concaption of the prodvets considered in

this slae

follows Tor T8v0 3672

- 1976 S 3.9 millicn
- 1¢77: UsS 2.6 1-111ion
- 197 LSS 12,4 million

- 1980 USS 19,1
- 1901 U=RE 13,7
- 1682

millicn
million

Jon -~

June:s USS 4.2 million

For 1977 and 1979 data arce available on trade, production and

apparent consurplion, thoey are given in teble 21, As can be soon,

wporis of products are relatively little in 1977, approxinately 3 per
cent of production, and grow to approximately 7 por cent in 1979,
Carparing theso esport figures for 3831 with the figures of World Fank
for crports of 18IC 383 it js shown that TEIC 3831 had an export share of
44 per cont in 1977 and 30 percent in 1979 in all exports of elecctrical

nachinery.

1/ Mo tonufacturing Sector
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Tabite 21 Irodvction, drporie, emmorts ond apparont censurplion of

elcotrice] indusirial rnochinerv (I81C 3831) (in above USS),

1077 anei 16750

o S T - 1977 1979
5C, €07 53,410
23,050 29,560
1,600 3,951
Toorent covo o tion 12,778 79,019
Teodpdociyio Go bicnes do Capitel del
wnens, 170 10 1983,
T pyaryont consveation o oorponed of approx. two thirvds donostic
procuction ard arovon. one i hivd droortg, Toooo
counrsn ot poeonfostured dn Feru (c.a, high voltage switchmares) and
rortl s oveyseront surplies stoaning Dremn intornalions) or bilatorsl
JRNR ST RGN BEYG I
Pvon i a comntent daport ratio of 23 per cont for T81C group 2831
world b enenod o trendd in doncstic conmaption ool boe established by
uveirg the ficqures on post production (table 11) due to the annual
vorictions. ihe deternining facter for the narvket prospects of this
prodavet group ie the investnent potential and requironent. of the pover
goneration cector,
3.1.2 Investmmnt oonstraints of the public povcr sector
The investnont potential boing a type of Flectroperu, holding corpany
of all public power corpanies, is determined by incomes through the sales
of Pleciricity and ite access to external scurces of financing.  Both
factors @re at present in a critical stage:  The inccre throucsh power
sales doos not cover {he costs as increascs in the electricity tariffs
during the 10 years did not keep pace vith the rate of inflation, In
1683, Peru had the Jowest electricity tariffs in Tatin Amcrica, and
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Dlectreporu weldnd €5 pov cont of its income for debt ccrvices as a
result of its extomally financed inveastment proaram. At present the
situeidon is graduslly inowoving threugh pericdical increasces of the

tariffs.

The availability of coxtornnl financirg is at present not only
affocted by (hoe v sk inccos situation of Tlectreyoru but alsc by the

-

exterenl fironoiad probiess of Peru. TG can b oxpocted that, as rocards

Plecty yeou, theoa pecative influmess oan be overcome ones its inceun
siturtico stbhilives, Thore are indiceticns that intornational financirg
instituiions are willing to firence specific projocts once Tlectronoru is

ablo {o roder 3+ Joon ] contribution.

Powever, Cos fo the nsture of powon profdects the drvestaont Cecioions
on v proects will oondy have o nedhue-tor anflunees on the danduotry
pAncT O i g paarer ence e Lien and tronradiacion equiyment endd will notl
coniriiato ta dnprove Al presert Tow onracity vtilication,  Theso

vee olno an the prot {see taltle 11} dnf Tuenced e

perviomones of I07C 3831 wihich, for exrnple, 1s different fran tiy

govelopnont of TOIC 3833, o project groun of purely connurey ocods.

-

3.2 Iuturc promrcts

woly evedon

3.2.1 Cormral paomt o ‘

In Gotober 1683 Flectreperu established a Paster Plant/. Tt is a
revision of provious, rore cvbitious plans which vere  considerod
irrealistic because of its investment volume for which financing could

not ko obtained,

The projoections of the Master Plan are shoen in table 21, The
projections assure en annual growth rate of electricity demand of 6.1 per
cont and of power generation of 6 per cent. This grawth rate, however,
1/ Plen Facstro de Flectricidad, Minicterio de Inergia y Tomas,

Flectroperu, S.0., Octubeor 1963

gy
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ig estimated to Le teo hich, and for power generation a 5 per cent annual

. . . . n
increass 1s proposed a nove realistic (:n(‘:.L/

Howovor, in thoe short tenm (f.e. wnitil 1920) a roduced investment
prograve o Tlectropert has to be ovpectod as it will have to establish

;

firet of all o sound fironcicl Magis Fofore any investment program can bxe

Thie ronns thet ihnre woot probobly will he doleys in the tordoxiig
of new rans plamts dn e rdddle of the procont dooade, 1 the presont

-

veattuairo gt plon for the oleairvionty tard

]

fo crn b fully irplovontad on

of 1w poner plandis and trancaicsion linco in 1lie

the o ocitionn orm be oy coted toveds tho ond of

the ¢oclolr e progootaionn caan Ahin as onodndicotor of
tho cive oros of drvects nt of the pablic pones soetor for the final

-
i

The fviine dnvesinont plans of Blecivopore will roeguire and avoragoe

ool ot ot of e ov. USS 400 million of which the doanrstic

Conntter it conirilution voula have to be epprosx. 30 por cent, ile. US S

i

]

196 wid e, She devond fimect of those investnantis on specifiic products

16 shown an fanex T1.

3.2.2 Iff(rj cied perer conerad ion

Ippresinately one third of eolectricity produced is generated in
opprorinately 600 isolated systems.  Many of thom are cperated by
Flectresorn and will in the future be nore and more intearated into the

national grid syston,
Iportant industrial power producers arc:

mining and oil: epprox. 770 MI installoed capacity

2/ Poru:  Issucs and opfions in the ¥ocrgy ccctor, UNDp/rorld Bank

Fneray eocoomont Progrvam, Januory 1984
v w1
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yoard ficsh inductiry: approx. 200 MY

170

installed copacity

yoindustry:  approx. installed copacity.

icotions that there will be an extersion of

cystens with the exorpltion of a mining projoect discuzced at

presont. You rnany of the avteproiucers, especially the suger industry,
Lhave o conciderable yeplaconent reavireaent as there have Moen hardly any

P S S
CoTie

3.2.3 F

in the jast.

vral ale:

Loy crnns

sunpay, 00 70

i

[EANRIIN SIN eSS SRE

institulic R

Ir toil,
Gisiribotion
progeets have
Floctreo ot

aversge mohe

- 50 ~ 500 ¥W plent capocity:

- 500

- more than 5600

In the pa
technical pla
inplo

not affoectod

implenentation

relotively st

IS R INLINESN

nentation proegoam of

tely 2,000 viiledes &

4.
A

o ot precent without elocivicity

of the porulation is affocted by thia, To dmrovoe

1oan olectrificai i proorem hos baoon csteblishod of a totral

U 200 rdalldonn, USS 25 million Lave boon spent in 1082, ’
rocoives ouacr b by soveral bilsterel ond madtilatoral aida

e, the U0, the Fedorel Repablic of Cormamy and 1BC,

220 el claectryicity concration, trenmiission ond

syotees huve hoen identificd.  Fifty warl] scele hydre

-

alresdy oen analyzed in a vore detailoed wanner.

crlinates that in the noor futvoe aravally the following

roof hydroporer plants will be installed:

15 hydropoverplants annually

- 5000 KW plant copacity: 3 hydropocer plants anmally

147 plant capacity: Jess than 1 plant aimually

st years Blectroperu has continuously increased its

nning capacity to cope with the requirenents of such an
systems. As this

external financial problars and as

sall hydropower proqgyam is

by adverse ; its

planned to proceed continuously it represents a

able demand for the domestic industry.



4. Peoernnerdntions

4.1 Irnstitutional framcwcrh of the capital goads scoctor

The prodinec s of poeor generation and transnission equipsent in Peru
arc eabeys of the Cornittee of Capital Coods Producers of the Socioty of
Ircteserion ("Carite Go Fabricantes de Biencs de Copital de la fociedad de
Tnovstzias™), at precont the only entity desling particularly vith

copital cods coctor. Tt ds o privote dndustrizl dnstituticn.

g FI SO e T R T N v I <) ey Ao el
Poerover, Lhe povidfold yproblenas ond enpocte of capital goods
profucticon @10 ealon oonires pore cornlon anstituiiona] cupnort

Dave sooo plove netvorh of private, public and poosed dvstitultons rony of
vhioh Gonl ey with cpenific tacke, b it pubdic rolaticn and prasction

Junctions of dhe induntry, noermes and contrel functions for eonireend

cuticonn, roooorer dnochitulions ov tradning

r.
s
o

focilities cto.,

1

Three ofbey posdr covnlrics of the ndean Pact, nonody Colemtie,

o Jately ercaled pablico or wixed insoitations

Premdor ang Venevuodea, b

to stimulite iy capital goods dpdustrics,  UNIDO has given ovpport 1o

thore offorts tloouth Gotoiled planning end organisational assistance.,

The Fovatorion "Conision de Biencs de Copital" pursues the obijeoctive
to achiceve the hichost possible participation of domestic engincering and
industrial enterprices in the execotion of investwont projects.  Niong

the varicns progrinacs executed by the institution are:

~ perianent inventory of irvestront projects of the public sccotor

- dancstic supply and domand conporicons of capital goovis

- execution of technological disaggregation of investmont projects
to detemine dorestic supply potentials

design of policy measures to proanote goods industry.
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Thoe Jrotitutions in Colewhia and Venezuola have sinilar objoctives,

Lroides the ropresantation of the enterprisces in their corresponding

a1 cusociaticns.

industri

Tt is recorserdod Yo annlyze the possibilities of a similar approach
to tho copital ooedds cocter in Peru., Tt is a megsure which gees by and
the coope of the predvoore of electric equipsont yeot the creation of such

an nciatulton andd ite cctive surmort of the dorestic copidtal goods
1t i )

indunsiry wonld o¥ao b

> highly bereficial to tho clectrical equirsent

A\

i T N . R DU S s
2 teoting Jaloratorics, most

ihe curycanl testang

Fomwoor, 3n elechtrico eotivmnt production it 1s gnite caitvn that
¢ g 8 N

T

crpoiyo g b to Lo dected wndes oxtrome leod condiions. Thoso

focilitlos are vory ceotly and vould, ~ocia 11y ender the precont

GHustion of the dndustry, bardly be juetifiabl: by any of the
enterpriors,  Portheirore, their capacity utilisation by eny one of the

crterprisos vondd e reduced.

Loever, a connon facility for educationsl purposes at acadomic
Joved, for the pocer utility camanics and for the electric equipment
producers right prove to be an adeonate, investnent and cost saving
solution to strengthan the capocities eccording to requircements: It can
aleo stinulate industry to take up edditional conponent and equipront

productior, cspxcially in the mediun and high voltage range.

The institution which appears most appropriazte to furthere
investicote this concept up to feasibility level is 111X, Tt has
gathorcd czprrience in the execution of resoarch in the clectric pxaver
goeneration ard distritation arca as well as in the planning of rescarch
institutions and tosting Jeboratorics.  The plamming study shall also

indicato 1hoe ‘
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Post pprepricte vay to orgarize the institution o be created and to

covate existing public establisiront (e.q.

Tt oereas to be covored by ither the e or an

cdesien of oo nones end etandards.

for the povcr utility conponies and e

of stmdords chould Yo conlined with
Yunta col Povorde de Cartegora for wich. in
“hde.

Corroiy vocsorel, carriod cul by the entornrisos thaweolvas or
theeto s s ool of e Tacilivy, shondd b oan drporiont dosus
Gurito g Yreoera oyt tion of Lhe faeilitve This weulsd allos {00
enters Tece oF Clroertly ueing hedr contrilutions Lo ITINIY (2 por onnt
oI totad s Sopnid byoithe corpony) Loy resooveh worl which o imoin thosr
L J' tevant

4.2 Povier orios

The Feruvion producers have in the past a great deal of flexililit

o

e
vien the doreatic werket bocomoe staonant they found sales cutlofs in

a8

oot patkets, 1

1676 and 1980 exports 1SIC 383 roze Ly the
fector 10, until thoce Foruvien praducts were also hit by the world wide
recencion, Drports dropped by 28 per cent. from 19606 to 19021, During
ficld work it could bz noticsd thot the producers interviesed were active
in soorehing for new wsrkets in Central Imerica noticing that the otlior
Arndoeen Yact countries did not yet show signs of ecorcnic and foreign
cxchange recovery.  Apparently the pramotion schene through CIRT#X which
allcas the eJectric cavipnent producers a gross 22 por ornt incentive on
the seles prices and the interest of the enterprises in chtaining foreign
exchionae togotler with a stagnant or decreasing demestic market are

strong rotives to capture cxport markets.
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e othor posceibi ity of diversificotion, Jooking for new pracducts of
ciriior preduction techmology for different dawestic purchasers, has net
clectric eouifaont producers. Tt micht well
seiness oyeles in the late 1970 (sce table
822 Tyem 19746 to 1972 when 161C 3821

]

ncies did nob yeprosont

-re to try to enter shrinking movkets,

thore oro noohor Upockels" in the pover sector which have

S produesrs, nensly dnternotionnliy finmnecd

R . o . " PR N R o 1]
PR G oitericn prodocte, Ton epleryt oncunn clain
Goira o thedv bich produrtic Cproductivity, low produition

a0l conoamity law) and oring
to {he 1ofevencs prics theiy offer 36 nol conpctitive with forcion

LI R . I O ok
Vherr cost ol

i~

yper eent ds dncuf ficiont to bo able to win

v DA 3 . R U A R N S AT
the Bida, oToir oost oo ricens boteoon Qonontic and forelon offern
inciine to criticine ot foredon pricos inclule @l) evallahic cport

irconiiten of Al fereion supply countiicn while the am chock price doos

I detaiicd aratyesia of pricing practices in intern=ticpal tenders by
an indoprndent agoncy is recomeonded to show possible distortions and
Gotoimine porerotors of action for derestic enterprices or public
culheritics, Consideration should be given to the fact that purchases
financ:d throvoh intesnational Joans represent, financially, an cxport
business while the Jocation of delivery of goods make thoe sales a
doesiic delivery. This leads to the point that, similar {fercign supply
commiries in internotionally tendered contracts or similar to the CHRUIX
schoms for (:::y.orts, an incentive schane for donestic deliveries should be

thoroughly analyucc

4.4 Tromction arnmrote

b

‘o . A e o
Once naryet prozpects are rore positive the Peruvian procucers o

peeer generation and transmission ccuipnent will more closely Jook a

R ERE ] [ o " [ [ " Ve W ' o [ I I T AT B B T W
o
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Shilitieos., These ¢an arise in the area of

of the production through incroasing domestic
producticon of interrodiate products end comnononte which at present exre

ricd dn thoe start-up of wanufacturing now products.

o prodvucre with an epprorently high sales potential in the power

D
SO0 OYCl

hoveltooe drnculators

- foras? or st stel) ports for fixing cobles and insvlators

- tronodscicn tooore
- steol procaurs triton and

N bl
SO

uets with a high roohet

polentict end princfacie, goods prespocte for Jocal production for tho
prrvcr roclor bodong to oiber I8IC grovns than 36371,

T all caene the producticon technoloay for the now products is
relatively coplox. B hioh cucdity of raw paterial (e.g. steel, ccoline)

andd procise ponufacturing procescaa( eog. rolling or foraing of stecl

o)

A

intornediates, costing) 1cguiring in save canes additional hich precision
nachinery ond cauiparnt and a hichly traired workforcee for finishing
orerotiors have 1o ba guarantecd.  Purthenrore, testing facilities and
contrel) of stardards which also will have to be cstablished will have to

Ix: created.

At presont thore are cone cases, e::rtcja]]y in the ircn and stecl
scctor, on vhich a donestic manufacturing of the mentioned products can
be built up.  Yet these drplementsticon will require substantive planning
and control efforts, both orcanisational and technical control, for which
an cporaticnol structure would have to be determined.  Tn this context
reference i rade 1o intemal op rational and tecdnical solutions within
Jarge entorprioes and {o external vays of cooperations, i.e.  the
cstablictne nt of specialized production units forming & subcontracting
nedvork, ‘
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Poscible plam.ing concepts for such an oporational structure should

be jointly discusocd betvweon public avthorities, the pover soctor and the

e Lo

diccussions hall include the dotowmination of the objectives of this

projoct and adiitional enterns] inputs in monpower, toohnology transier

and Tineroing reouired for dts ivslowentation.




Irnex I: Drojuct

- A9 ~

corcosition of I8TC grevp No. 3831 and 3639

annoy T1: Donandd imsact of Dlectroperu's investent progrom on

spaoific products A/

1/ Coeaite Focional P

]

3

wane, Comision de

subconite industrial, Tima, Peru, 1983,

Tntearacion Flectrico Pegicnal,
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