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INTRODUCTION 

After a brief introduction to the economic and industrial development of 
Algeria and Tunisia. the study describes the Algerian machine tool industry 
and analyses the market and the machine tool reserves in Tunisia. After 
analysing the trends in the machine tool industry in the two cowitries, the 
study concludes by presenting three variants for the future development of the 
machine tool industry in Alg~·-ia and some c-onclusions on the diffusion of 
numerically controlled machine tools in Tunisia. 

I. ECONOMIC AND INDUSTRIAL DEVELOPMENT IN ALGERIA AND TUNISIA 

Algeria (2.8 million km2) and Tunisfa (164,000 1tm2) are two 
neighbouring cowitries in North Africa with populations, respectively, of 
25 million and 8 million. The GNP per inhabitant is $US 1,180 (in 
l 987 dollars) in Tunisia and $US 2,680 in Algeria. The manufacturing sector 
provides 15 per cent of the GDP in Tunisia and 12 per cent in Algeria, and 
61 pe1- cent and 1 per cent. respectively. of the exports. 

I.I Alge~i~ 

The GNP per inhabitant is $US 2 .680. and it grew at a mean rate of 
J.2 per cent between 1965 and 1987. 

I. I. I An _o_vervi~w of the_ econoPJic developm~qJ 

The 1960s was both a capital goo~s intensive and extensive phase and a 
decade of industrial apprenticeship. Production capacities, other than 
hydrocarbons. water and energy. were stepped up by a factor of 1.5, i.e. the 
growth rate was 14.9 per cent. The iron and steel, metallurgical and 
electrical industries (ISMEI) underwent an increase in capacity by a factor of 
I. 7. or a g1-owth rate of 19 per cent per year. 

Industrial production is carried out by national companies, local 
co11111unities and the private sector. During the period 1969-1978, it is to be 
noted that: 

National company output more than doubled and those companies working 
in the ISMEI iurn~:lset:I their product ion by 27 per cent per year; 

The production of local ronmunity enterprises rose at a rate of IO per 
r.enl per year; 

The privatP sel"tn1- rr.rordNI a growth of 7. 2 pp1- cent per year and 
IJ.4 per rent. in the case of the ISMEI. 

IJur-ing the period fn,m l9HO to 11.Jli/1 thr high level of export incomE' was 
milintainecl, rl~spilP the e1·11sinn in I rail<' fi·om IC1R2 ommrrfs. Stahi 1 ization of 
the investment rate was in!'trumcntal in satisfyin~ the internal demand. The 
rountry's economic pc.J iry 1l111·in~ this periocl was gearf'd tn impro\·ement of 
fH"Oduct ivi ty in the inrlustrial .,1ul ilg1·in1l t11ntl serto1·. 

The growth of the f:OI' rf"mainNI hip.h, at about 4.~ pP.r Cf'nt, anrl tht'! 
invr•stmrnls mildf' durin~ the pn·vious rlc•.·ad•! helper! lo rcrlm:e imporls in 
o?rl<li11 sectors, while lhf• plm1 .. iu~ of impo1ts, though stiJI strirl, became 
morf' flr.xihle. 
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Tile period from 1985 to 1989 (second five-year plan) was one of economic 
cr!.sis without precedent since Independence. Indeed, imports dropped by 
34 per cent in real terms as compared with I984, while over the same period 
the GDP rose by 1.8 per cent and exports by 9.5 per cent. Investments fell 
more heavily than the consumption by households, and the employment market 
fell clearly back (300,000 more unemployed persons in three years, basically 
young people) and the purchasing power of low incomes deteriorated. 

A decrease in the price of oil products and an increase in the rate of 
exchange for the Algerian dinar brought Algeria a major challenge, namely the 
pursuit of fast development while allowing for the requirements of external 
constraints. 

In face of this situation the authorit?es drew up for 1989 a plan aimed 
at establishing conditions for a return to a growth rate of the order of 5 per 
cent and reinvestment in accordance with priority for projects likely in the 
short term to generate export revenue and foreign currency gains, and to 
gradually replace imports and speed up national economic integration. 

In 1987 the industrial sector employed nearly 534,000 wage-earners, of 
whom nearly 100,000 were working in private industry and the rest in the 
public sEctor, with abc t 23,450 of them working in local community 
enterprises. 

Per sector of activity the greatest number of employed was concentrated 
in the iron and steel, metallurgical, engineering and electrical industries 
(ISMEEI), with 143,581 wage-earners (sP~ table 1). The least concentration of 
wage-earners is tQ be found in t~e various industries, with 8,111 work-places. 

It is also in the ISMEI and chemicals that the development compared with 
1984 was strongest, with an increase of 22 per cent in employed persons, 
followed by the leather industry with 17.4 per c•nt and the water and energy 
sector, with nearly 15 per c~nt. Conversely, the textile industry underwent a 
loss of jobs of the order of 4. 7 (!er cent, compared with 1984, together with 
the wood, cork, paper and printing industry, which showed a de~rease of 
1,845 work-places. 

lmlllll_r;_ial trade 

The rate of cover of industrial trade (ratio between export£ and impor 1.s) 
was 3.1 per cent in 1987. Penetration of the domestic market by imports 
dropped from 31 per cent. in 1983 to 17 .8 per cent in 1987 on account of the 
decline in imports. 

Gross accumulation of fixed funds for the year 1987 (16,999.4 million 
dinars) showed a marked decrease of 5.7 per cent, as against 1986. Comparf'.rl 
with the value added, this gives us an investment rate for Algerian industrial 
enterprises as a whole (a'l juridical sectors taken together) of 19.7 per 
cent. For information purposes, the investment rate in 1979 for national 
industrial companies as a whole was 'l9.l per cent. 

The drop in investments was accompanied by a parallel decrease in the 
demand for. machine tools. 
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Table 1 

ALGERIA 

Trends in l!llployment and nullber of enterprises for industry as a whole 
Distribution by sector of activity - Years: 1984 and 1987 

Persons employed Number of enterprises 
Trend Trend 

Title 1984 1987 (J~) 1984 1987 p~) 

Water and energy 23 994 27 495 14.6 14 13 -7. 1 

Hydrocarbons 56 564 60 60f\ 7. 1 2 2 0 

Mines and quarries 14 593 12 441 -14.7 256 255 -0.4 

ISHEE I 117 125 143 581 21.8 1 089 1 553 42.6 

Building materials 44 111 46 032 4.4 1 470 1 478 0.5 

Chemicals, rubber and plastics 23 257 28 368 22.0 259 361 39.4 

Agro-food industry 82 041 88 340 7.7 4 418 4 699 6.4 

Textile, hosiery and clothing industry 67 804 64 585 -4.7 3 518 2 803 -20.3 

Leather and footwear industry 14 719 17 281 17.4 854 772 -9.6 

Wood. cork, paper !nd printing industry 38 627 36 782 -4.8 2 218 2 529 14.0 

Various industries 7 232 a 111 12.2 507 806 59.0 

TOTAL 490 067 533 622 8.8 14 605 15 271 4.6 

·_.; 



Til!ll Z 
ALGERIA 

Trends for industr1 as a .tlole: Production and operational accounts 

Current prices (In millions of Algerian dinars) 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 

P~aductign itt~unts 

Gross production 38 603.b 40 567.8 so 177.2 56 270.4 63 997.3 84709.l 112 637. 9 137 807. 9 134 806.0 lSB 718.0 170 197.9 
Production 

consu111ption 14 829.1 19 105.S 23 088.4 24 201. 7 28 S9S.O 37 504.4 45 472.S 59 907.0 54 702.7 72 243.4 73 738.4 

- - - - -Gl"Os~-value added 23 774.S 21 462.3 27 088.8 32 068.7 35 402.3 47 104.7 67 165.4 77 900.9 80 103.3 87 474.6 96 459.5 

Qauational 
accgynts 

Gross value added 23 774.5 21 462.3 27 088.8 32 068.7 34 402.3 47 104.7 67 165.4 77 900.9 80 103.3 87 474.6 96 459.5 

Pay111ent of 
salaries 3 363. l 4 038.8 4 909.8 5 584.6 6 972.0 8 765.4 11 431 .6 12 702.9 14 462.8 17 518.4 18 609.6 

?reduction-linked 
taxes 4 861.6 5 414.6 6 524. 1 7 647. l 7 95~.4 11 179.8 15 009.2 17 227.7 17 462.3 16 765.7 19 011.0 
--

Net operational 
surplus 13 979.4 10 064.8 13 343.0 16 313.0 17 804.7 22 587.3 34 205.5 40 073.4 38 593. 1 41 832.0 48 693.8 

-
N.B.: The production and operational accounts for 1985 and 1986 are in process of preparation. 

S.t2..ll..!:.C.I: NSO. 
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The GNP per inhabitant is $US 1,180 (1987 dollars) in Tunisia and between 
1965 and 1987 it grew at an average rate of 3.6 per cent. 

The investment effort made during the first deveiopment decade 1962-1971, 
which was mainly initiated by the public sector (68 per cent), was first and 
foremost geared to infrastructural projects with deferred productivity. The 
growth rate of the gross domestic product JVer that period was 4.6 per cent 
per year, given a population growth of 2.5 per cent pe!" year, and the creation 
of jobs hardly averaged 13,200 per year, representing only 30 per cent of the 
additional demand for employment. 

Starting in the 1970s there was a clear-cut reversal in favour of private 
initiative, which now covers almost 44 per cen~ of the overall investment 
effort. This trend also covered the promotion of small and medium-size 
projects which have a fast output and create jobs; this has led to an 
important change in the economic structures and t~ the development of the 
manufacturing industry and tourism. Thus the growth rate of the gross 
domestic pro~uct improved and during the second development decade 1972-1981 
attained an average of 7.1 per cent per year. Industrial growth speeded up 
(9.8 per cent per year instead of 8.3 per cent between 1962 and 1971). 

At the beginning of the 1980s, there were, however, signs of a falling 
off in the GDP growth rate, which averaged 2.9 per cent per year during the 
sixth development plan (1982-1986). Industrial growth progressed at a rate of 
5.4 per cent per year. 

Despite the priority accorded to the private sector, which was the origin 
of 45 per cent of the total investment during that period, the creation of new 
jobs fell below the additional requirements: 40,000 on average per year given 
a demand of 47,000 per year. 

In order to avoid a recession it was 1.ecessary to adopt a structural 
adjustment programne (ShP) at the time when the seventh development plan for 
the period 1987 to 1991 was being worked out. 

It has two main aim~: 

A reduction in the macroeconomic imbalances; 

An improvement in the ef f P.ctivP.ness of the production apparatus by a 
progressive liberalization of the economy, touching on prices, 
investments, foreign trade and interest rates. The restructuring of 
public enterprises and reforms in taxation also represent important 
aspects of the programme. 

After three years' application, the progranme is showing some positive 
results: 

An upswing in investment whir.h hegan in 1989 after a continuing 
downtrend R i nr.e 198'•; 

An inr.rease in exports at a rate higher thAn for imports (23.8 per 
r.ent as againRt 19 pr.r cent nt r.urrent prices); 

Con1101ictAtion of fondgn c.urr~nr.y reserves. 
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Trends in some of the global indicators for the 
Ttmisian economy 

--------------·- --- - ---- - ... ----·--------------·--------·-- --· 

Growth rate of GDP 
at current prices 

Industrial growth 

J_nv.~_tment_in_millions 

oi Twiisian ~in~r~~ 
o_f wh_kb: 

Share of public sector 

Share of private sector 

Investment rate 

Creation of jobs 

Percentage of additional 
demand for employment 

-- -- - - -----------· --

l. 2. 2 lnd_\l~~_ry 

First 
decade 

1962-1971 

4 .6't 

8. 3't 

l 310 

68'%. 

32't 

22.4'%. 

132 

3 7'%. 

- ·-· 

Second 
decade 

1972-1981 

7. 1%. 

9.8'%. 

6 350 

56'%. 

44'%. 

28't 

400 

85'1 

. -

Sixth 
plan 

1982-1986 
Period 

1987-1989 
--------------- ~ --

2. 9'1 3.5'%. 

5.4'%. 6.3'%. 

8 900 s 300 

55'%. 51'%. 

45'%. 49't 

29'%. 20.3'%. 

200 121 

63'%. 58'%. 

- - --- - -

Tunisian industry employs 260,000 wage-earners and during the seventh 
plan it will be expected to provide for 27 per cent of the new jobs 
(or 6 7 , 000 ) . 

Industrial trade 

Industrial exports rose from SO million dinars to 480 million between 
1971 and 19~1, after which they triplerl in the course of the 1980s and reacl1ed 
1,423 million. 

Investments 

The manufacturing sector has seen an increase in investments: 11 per 
cent of the global figure during the first decade, 17.7 per cent during the 
second, and 16 .4 per cent is expected during the seventh plan. The 
distribution foreseen in the seventh plan provides for the rapid growtl1 of 
investments in the mechanical and electrical engineering industries, textiles 
and leather, and a downtrend in the chemical and building materials industries. 
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l!il'IEEI 

This sector covers in <.ctual fact the engineering, metallurgical, 
electrical and electronics industdes - EMEEI. In Tuni~ia it was started 11p 
at the beginning of the 1960s by the installation of a ~dest iron and steel 
plant, cast iron and steel mill, several assembly lines for vehicles and 
electromechanical appliances, electric motors and transformers, and by an 
increase in the number of metal construction units. 

Today the sector groups together some 400 enterprises producing a range 
of different articles, from the manufacture of products requiring only simple 
technology (machine welding) to more sophisticated equipment (capital goods 
such as woorfworking machines and diesel motors). In overall terms, the place 
of this sector in the manufacturing industt·ie'i and national economy remains 
modest. Over the period from 1973 to 1988 the value added for the sector 
represented about 14 per cent of that of the manufacturing industries and 
14.5 per cent of the jobs. 

I I. THE MACHINE TOOL INDUSTRY IN ALGERIA AND TUNISIA 

The table below, which shows the industrial structure of the 
cwo countries, indicates the greater proportion of light industries (textiles, 
clothing, leather and footwear) in Tunisia as compared with Algeria. Algerian 
industry does not do very much exporting and its export!> (around 
$US 150 mill ion) represent only l per cent of the export revenue, while in 
Tunisia the figure is 61 per cent. 

Table 4 

Distribution of the value added of the manufacturing industry in 1987 

___ . AlgE?da _____________________ ru.n~.liL ______ _ 
$US miUion Percentage $US_million fer~_e.nt;age 

Agro-food 2 217 211.0 193 15.7 

Text ii es, dothing, 
leather and footwear 495 16.2 246 20.0 

Wood ::tnd paper' 580 ti.J 79 6 .1. 
I 

Chemicals and 
petrochemicals' '•Rh 5.3 139 l l. 3 

Non-metal I ic mi'nera ls 269 11. 7 251 20 .1. 

I SMEE I l )61 )b.9 160 13.0 

Others 62'l I 7 .6 162 13.2 

9 2]) 100.0 I 230 100.0 
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Structure of the ISMEEI 

Distribution of value added 

Percentage US$ million 

381 382 383 384 385 Total 

Algeria 34 21 15 29 1 1 561 

Tunisia 58 1 23 18 1 160 

TabJe _6 

Industrial exports in millions of US dollars 

l2tU 1~88 

Algeria 221 154 

Tunisia 814 1 617 

It can be seen that the ISMEEI play a more important part in the Algerian 
industry and that their structure is different from that of Tunisia: the 
metalworking sector represents 58 per cent of the value added of the ISMEEJ in 
Tunisia and 34 per cent in Algeria where, conversely, machine building plays a 
more important part. 

The Algerian machine tool market is on average seven times bigger than 
the Tunisian market, a relationship which is similar to the respective share 
of the ISMEEI in the two countries ($US 1,560 million and 160 million, 
respectively). As can be seen in figure I below, the market fluctuates 
highly. Trends in the demand in Algeria illustrate the slowing down of 
investment. Algeria has been making machine tools for 10 years; local 
production provides only 12 per cent on ave1-.1ge of the ::-on!;umption. Tunisia 
has recently undertaken a common project with Morocco for the manufacture of 
woodworking mochine tools. 
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Figure l 

Trt:.1ds in the demand and nroduct ion of machine tools i_n Algeria 
(left-hand scale) and Tunisia (right-hand scale) 
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l. Algeri3n production of machine tools 

I .I Bistory and location 

In Algeda the machine tool industry is identified with the activity of 
the National Machine Tool Procluc t ion Enterprise ( PMO). 

Historial backgro~nd. 
it was part of the SUNACOME 
and remained so until 1981, 
hecnmP :i11tonomo11s following 

The enterprise was set up in 1973. At that time 
company - the giant 'Jf the engineering industry -
whir.h was the year when machine tool activity 
the rest r11cl111·ing of SONACor.JE. 

F'or· its creation cont1·nrls were ro11cl11cled in l.973 with the West German 
partner IJIAG. The work involved, including training and launching of the 
pnHltwts, !:isled four yean; - 1'1711 lo 1977. The cost of the pl:inl came to 
2,1,01 ndllion Algerinn diri;irs (at th;il timf~ 011c· <linar w;is eq:.ivalenl lo 
0.6 l>M). :'ro<luct.ion was sl;1rted up i11 May ICl77, with the manufacture of the 
first machine tool in /\lgp1·i;i. 

In ilia I mmwgemrn l of t. h<~ p I ;111 t, i. P. l.fw t.echrd ca I respcms i hi Ii I y, w;1s 
provided hy the t.cd111iral pnrtrn!r· from 1'177 to 1979. In that year Algerin 
becnme ll1P. clefinitive ownf'r of the plant, with the rlepnrlure of the West 
Germnn par·tncr, the plant hriving attained the requisite economic speed. 

The plant is lnrntP<I nt 011n<i lfnmimirw (Khro11hs), i'i km from Constm1ti1u• 
in I hf' north-e;ii:;t. part nf Algeria. 
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The enterprise was intended: 

To produce machine tools; 

To develop the machine tool industry and its branches, namely: 

machine tools for cutting iron 

machine tools for forming steel 

machines for injecting plastic materials, together with their 
accessories and components; 

To ider.tify, study and put into effect all projects pertaining to its 
specific realm of activity. 

At the present time the only unit in operation is the milling machine 
unit (OTF), which makes conventional cutting machinery, the range of which is 
as follows: 

Production range: conventional machines: 

milling machines: all-purpose 1.5 and 2.5 
horizontal 1.5 and 2.5 
vertical 1.5 and 2.5 

centre lathes: EP 1000 - 1,500 llE!-2,000 lllD 

drilling machines: pillar type IC 23 
with bench PE 13-16-23 

floor-stand grinders: with base TD 200-300 
without base TD 200-300 

tool grinders: all-purpose type AU.2 

shapers: EL 450 

sawing machines: with bow MA3 

~ctl..d.!.Lc..tio11_ c.ap_ac:i_~y. The milling unit (UTF) is designed for an annual 
capacity of 1,200 machines, of which 160 are lathes and 135 milling machines, 
using two teams of operators. The means of production currently attain 
optimal utilization: the t.ourly utilization factor of the installations was 
85 per cent in 1989, as against 62 per cent in 1987. 

The branches: in conformity with its purpose, the PMO company has a 
share in the newly created companies: 

SOMATOLE: Maghrebian company, for the manufacture of sheet metalworking 
machines: hydraulic press brakes, hydraulic guillotine shears, hydraulic 
rollers and blanking and cutting presses (combined). 

This new plant is located in the town of BATNA, 100 km to the south of 
Constantine in Algeria. The construction of it is still under way and it is a 
joint Tunisian-Algerian project designed for the markets of both countries. 
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SOMIFLAST: Maghrebian company for manufacturing plastic injection 
machinery. It is also a joi•1t Tunisian-Algerian project, set up at SET IF in 
Algeria and intended for the markets of both countries. It is still being 
built. 

MTM: Maghrebian textile machine1-y for mClking weaving looms, situated in 
Tunisia and intended for the markets of both countries. It is still being 
built. 

1.2 f~tµre pr~jects 

POC: project for tool manuf arture established in the town of Ouenza in 
the south east of Algeria (Tebessa); production is due to start up in 1990. 

Production capacity is 343.500 tools per year. 

POA: projert for r.utting and drawing dies and plastic injection moulds, 
established at Akbou in Bejaia. It is still being built. Its capacity is 
415 sets of tools and 552 moulds per year. 

All these projects have been promoted as part of the restructuring, and 
perspectives for development, of the macl1ine tool industry in Algeria; these 
topics are gone into further on. 

z. Local_production 

As pointed out further back, the Algerian machine tool 
only metal-cutting machine tools of the conventional type. 
nrnnedca I ly control led machines, nor metal-forming machines 
i11 Algeda at the present lime. 

industry produces 
Neither 

YEAR 

1977 
1978 
11)79 
1980 
IQ81 
1982 
1981 
1984 
1985 
1986 
1987 
1988 
1989 
I 990ft 

are manufactured 

Table 7 

Overall development of the product.ion of metal cutting 
machine tools in Algeria 

UNIT VALUE 
(mi 11 ions of Algerian 

18/1 25.8 
')]/1 57.0 
579 47 .8 
L18l1 48 .11 

3'10 31.8 
h48 36.0 
709 48.8 
834 44.2 
828 56.4 
Id 1 72.2 
l 2'l 55 .6 
806 62.6 
1,93 27.9 
68) 122.0 

dinars) 

ft Forecast 



1977 
Designation 

Q v 

1978 

Q v 

1979 1980 

Q v Q v 

Table 8 

Development of production per group of machinery 
Quantity in units and values in •illions of Algerian dinars 

1981 1982 1983 1984 198S 

Q v Q v Q v Q v Q v 

1986 1987 1988 1989 1990(•) 

Q v Q v Q v Q v Q v 

Lathe S4 8968 SS 20398 51 1S848 21 9176 21 1636 107 8466 140 11133 143 103S3 1S4 1319S 161 12892 60 6431 110 638S 1SO 11698 140 

Hiller 80 1S106 99 22919 60 1S201 100 21844 101 21182 79 14S72 107 22S3S 89 19681 97 21988 162 30403 119 23844 92 38481 44 10622 170 

Ori 11 er 0 0 280 91Sl 288 9744 llS 4236 66 81S6 94 4062 23S 827S 211 6947 209 7481 352 11964 347 11747 261 10477 33 1389 240 

Floor 
stand 
grinder SO 517 70 719 110 1131 100 1028 70 719 237 981 174 1786 31S 26SS 240 2460 582 S982 491 5044 228 2364 23S 2421 

sa-i 11 0 

Tool 
grinder 0 

0 10 562 40 2247 93 S228 90 SOS6 131 7978 29 1629 43 1966 76 4270 122 68S4 90 SOS6 llS 4888 31 1742 130 

0 20 3244 0 0 s 811 2 324 

Shaper 10 1204 0 0 30 3612 so 6019 0 0 

0 

0 

0 12 1947 8 64q 20 n44 5 811 15 2433 

0 12 144S 25 1926 32 3852 27 3250 3 1083 

0 

0 

0 

0 

0 

0 

0 

0 

Tota 1 184 534 579 484 350 648 709 834 828 1411 1125 806 493 685 
quant-
ity 

Total 258 57 478 484 318 360 488 442 564 722 556 626 279 1220 
value 
rounded 
off 

Source: 
~: 
V: 
(.) : 

P.H.O. 
Quantity in units 
Value in millions of Algerian dinars 
Forecast 

') 
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Production rose from 184 machines in 1977 (year of start-up) to 
l,411 machines in 1986, but then dropped to 493 machines in 1989 because of 
social conflicts (strikes, etc.). However, the forecasts show a rise 
(685 machines by 1990). 

As can be seen, the nwnber of units produced evolves much more 
irregularly than does their value. This is due to th~ pr~duction of small 
size machines such as floor stand grinders. For example, in 1986 production 
of them amounted to 582 units, or 41.2 per cent of the total production, for a 
value representing only 8.3 per cent of their total value. 

As far as the development of new products is concerned, the :'MO 
enterprise has constructed a milling machine with a digital display system at 
the level of three axes with the help of a Yugoslav partner first, and then a 
German partner: Haiden-Haim (FRG). Development of a numerically controlled 
milling machine is at the design stage and will be carried out together with 
the same German partner. 

Despite the diversity of the r&nge, production is fairly well 
concentrated on lathes, milling machines and drilling machines. As part of 
the new PMO strategy, the output of such machines as tool grinders and shapers 
has already been abandoned. Production will be geared mainly to machines with 
high value added, such as lathes, milling machines and pillar drilling 
111achines. This explains the high rise in the turnover in 1990, as compared 
with 1989 and 1988. Accessories as well as machine parts are also being 
manufactured: milling machine heads and tool grinder accessories. Production 
of spare parts for machine tools will be conducted on a broader basis. 

Trends in the inte&ration factor: for milling machines the figure is 
78 per cent and it is in practice difficult to go beyond that point through 
lack of national subcontracting capacities. The same problem arises in the 
case of sawmills and drilling machines, the integration factor for which is 
68 per cent. In the case of lathes, the figure is 76 per cent. The 
integration factor for these products is substantially the same as was noted 
in 1985. 

Milling machines 
Lathes 
Drilling machines 
Sawmills 
Floor stand grinders 
Tool grinders 
~hapers 

I 

Inte&ration factor 
('%) 

78 
76 
65 
68 
30 
76 
73 

The t~chnical operations carried out and integrated into the plant are: 

Gr~nding 
Threading 
Broaching 
Ge$r cutting 



Milling 
Rea t t rea tmen t 
Painting 
Machine welding 
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Nwnerically controlled progranning 

~~~tigg: With regard to supply of crude castings, the plant has 
resorted to imports from its German partner, Fritz Werner (FRG), since the 
deliveries made by the national complex Mitoyen are insufficient. 

Other parts, such as cabling and electric motors, have been delivered by 
local manufacturers, but national subcontracting is still poor. 

Manufacturing l~~: For purposes of manufacturing the PMO company has 
made use of the licences of its German partner Fritz Werner and another, 
Czechoslovak partner, Tos, especially in the case of lathes. The plant has 
been operating since 1980 without foreign technical aid. 

Prices: Two rises occurred in 1985 and 1989. Prices have to be 
confirmed by the Ministry of Trade when they have been put forward by the 
company. Customs duty on imported machine tools is 3 per cent for public 
enterprises, but the import is subject to quotas; the latter take into account 
the existence of local manufacture. 

The table overleaf shows the prices of a range of products in 1985 
and 1989. 

Monopoly of distribution and main~nan~: In 1983 the national 
enterprise for distribution of industrial equipment (DEi) resumed its practice 
of a monopoly on the import of industrial equipment not manufactured in 
Algeria. In this way DEi ensures the distribution and maintenance of such 
products. The yearly demand is considered to be relatively stable. 
Maintenance requirements are greater in the ~ase of metal-cutting machine 
tools than wood-cutting machinery. 

DEi makes purchases by calling for tenders covering the needs of numerous 
enterprises. It provides an after-sales service for the majority of the 
equipment purchased and acts with the participation of the s~pplier in the 
case of sophisticated products. As far as it can, it also concerns itself 
with the co111Dissioning of machines for its clients, if necessary with 
technicians trained by the seller. 

However, the PMO company also distributes some of its orders directly to 
clients. 

Since Tunisia does not make machi11e tools for metal,* analysis of the 
Tunisian situation will only concern the demand for and stock of machine tools. 

Since there is no national production, the demand for machine tools is 
met by means of imports. 

"' Tunisia is operatl.ng with Morocco in a joint venture for the 
manufacture of wood-cutting machines (see annex 1). 
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'[abJ_~!J 

Difference in selling price 1985 and 1989 (in Algerian dinars) 
(margin of 23 per cent) 

Product 

Manufacturer's 
supply price 

1985 

La the Dos 1000 
Lathe Dos 1500 
La the Dos 2000 

Lathe Junior 1000 
Lathe Junior 1500 
Lathe Junior 2000 

Milling machine HF 1.5 + Head UF 1.5 
Milling machine HF 1.5 +Head VF 1.5 
Milling machine UF 1.5 +Head UF 1.5 
Milling machine HF 1.6 + Hea~ 
Milling machine HF 1.5 + Head VF 1.5 
Milling machine VF 2.5 + Head 
Milling machine HF 2.5 + Head VF 2.5 
Milling ma~hine UF 2.5 + Head 

Drilling machine PE 13 
Drilling machine PE 16 
Drillhag machine PE 23 
Drilling machine PC 23 
Drilling machine PC 30 

Floor stand grinder TD 200 
Floor stand grinder TD 300 

Sawmill SMA 3 

Shaper EL 450 

Tool grinder AU 2 

VF 1.6 +Head VF 1.5 

Source: PMD. 

(l) 

75 828 
78 597 
81 054 

325 891 

221 222 
204 814 
236 173 
227 074 

263 268 
317 507 
319 502 

23 536 
30 624 
32 631 
43 217 
44 206 

10 214 
10 331 

56 180 

120 386 

162 224 

Price 
proposed 

1989 
(2) 

ll5 500 
ll7 800 
120 100 

325 900 
345 000 
350 000 

249 400 
275 100 
324 000 
268 100 
237 000 
400 400 
423 800 
406 500 

27 600 
46 600 
49 400 
SS 800 
61 000 

10 214 
10 331 

70 600 

166 000 

143 300 

230 600 

Difference 
(2)-(1) 

+39 672 
+39 213 
+39 046 

+9 

+28 178 
+70 286 
+87 827 
+41 026 

+137 132 
+106 293 

+86 998 

+4 064 
+15 976 
+16 768 
+12 583 
+16 794 

0 
0 

+14 420 

+45 614 

-18 924 

52 
50 
48 

0 

13 
34 
37 
18 

52 
33 
27 

17 
52 
51 
29 
38 

0 
0 

26 

38 

(12) 

Importation relates more to metal-cutting machines than to metal-forming 
machines (see table overleaf). The pr.oportion of the first category varies 
between 59 and 83 per cent, or an average of 69 per cent over the period 1980 
to 1989, while the share of the second category varies from 17 to 41 per cent, 
or an average of 31 per cent over the same period. 
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It should be pointed out that a project for the manufacture of small 
numerically-controlled machining centres intended for· export is currently 
being studied in Tunisia with Italian pa1·tners as part of the joint Tunisian­
Algerian project SAKMO which is already operational. 

This project bears the features of one that uses up a great deal of 
capital but does not create many jobs (and it will exhaust the Italian ~redit 
line for financing projects co-promoted with Italian partners). 

l"~ble 10 

Development in the import of machine tools (1980-1989) 
(Value in •illions of Tunisian dinars) 

-- ---- ----- ·------- --- - ----- -------- --

Metal-cutting Metal-forming 
_____ To_t~L im__po_r:t_s ____ macJ1i.ne~ _ _ _ _!118chi11es 

Mean annual 
-- - -- -- -- ---- --- --- -- _ _ grn!'~h !:_at,e - _; ____ % 

1980 5.8 3.7 6/• 2 .1 36 
1981 6.5 12 4.4 68 2.1 32 
1982 ~-6 32 5.6 65 3.0 35 
1983 8.7 1 5.6 64 3. l 36 
1984 10.6 22 6.6 62 4.0 38 
1985 9.4 -II 5.5 59 3.9 41 
1986 12.3 31 8.5 69 3.8 31 
1987 5.7 -54 4 .1 72 1.6 28 
1988 14.1 147 11.6 82 2.5 18 
1989 23.7 68 19.7 83 4 17 

Imports showed a reguJar progression from 1980 to 1986. A fall which did 
not last long was recorded in 1987 and since 1988 there has been a strong 
uptrend. 

The mean annual growth rate for 1980 to 1989 is about 23. 

Table 11 

The principal supplier r.ountries are as folJows 
(percentage in tenns of value) 

1980 19811 1986 

France 18 23 33 
Italy 11 22 30 
FRG 10 10 9 
Spain 11 10 6 
F.astern Europe 11 23 1. 

(USSR, Yugoslavia, Bulgaria, 
Poland, GDR) 

1989 

17 
56 

/1 

10 
5 
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It transpires that France and Italy take first place with more than 
65 per cent of imports; the Federal Republic of Germany and Spain come next. 

Among the metal-cutting machines, the main imports in terms of value are: 

-·----

Table 12 

Main products 
(percentage in tenu; of value) 

lQ80 1982 1984 1986 1988 1989 
-------- -----------------------

Lathes 19 25 20 15 24 
Milling machines s 8 lO 9 8 
Tool grinders 

+ l') 14 15 12 13 
Grinders 
Ddlling machin~s 6 4 5 1 8 
Sawmills 9 5 6 6 l 

----- --

Lathes occupy first place, then come tool grinders and tsrinders and 
finally the milling machines, drilling machines and sawmills. 

Table 13 

Import of numerically controlled machine tools: share of 
numerically controlled machine tools in tot~l imports 

(value in millions of Twiisian dinars) 

Total Sh~re oLNcr-tT _ 
imports Value i 

1980 5.8 0.19 3 
1981 (,.) 0.21 3 
1982 8.6 0.29 3 
1981 R.7 0. 1 7 2 
1984 l0.6 0.12 1 
198) 9 .1, (). 15 2 
1986 12.3 I. 22 10 
1987 5. 7 0.53 9 
1988 J /1 • l 1. 9 13 
1989 23.7 0.81 3 

16 
15 

21 

6 
3 

Numerically rontrollecl marhine tool imports averaged 2.S per r.ent of the 
machine tool imports between 1980 and 1985, and 7 per cent b~tween 1988 and 
1989. 
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This relates mainly to the import of machining centres, lathes and 
milling machines. The countries from whe!"e the imports originate are Japan, 
Italy and the Federal Republic of Germany. 

The machine tool park is estimated by counting the number and types of 
machines on the basis of lists of enterprises appearing in the technical 
yearbook on subcontracting for 1988, prepared by CETIME {Technical Centre for 
Mechanical and Electrical Design), the yearbook of the electrical and 
electronics industries (1986-1987) and the yearbook of the automobile 
ctJ1Rponent industry sector in Tunisia (1985-1986:, both of these prepared by 
API (Industrial Promotion Agency). 

In the case of metal cutting machine tools and excepting the machines 
belonging to industrial-size enterprises, ~ccount has been taken of the 
machines installed in the repair shops at artisan level. As a whole a 
workshop of this type usually has a lathe, a milling machine and a drilling 
machine (all of them conventional). It is estimated that the proportion of 
the machines in that category of user represents 10 per cent of the park of 
machine tools used for cutting metal. 

On this basis the conventional machine tool park is calculated at about 
2,270 units of all categories taken together and distributed as follows (see 
the table below): 

1,500 metal cutting machine tools, of which 1,360 are used in 
enterprises of the industrial type; 

736 metal forming machine tools. 

The metal cutting machine tools represent about two-thirds (67 per cent) 
of the total park and are mainly used in the metallurgical, engineering, 
electrical and electronic industries. 

The machines used the most are lathes (38 per cent), milling machines 
(17 per cent), drilling machines (22 per cent) and grinding machines 
(8 per cent). 



Machines 
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l'able __ J4 

Conventional metal cutting machine tool park in Twii~ia 
(recapitulatory) 

Number (Unit) 

Lathes 37.2 508 of which 841 are centre lathes 
Milling machines 16.6 2.2.b of which 641 are all-purpose milling 

machines 
Drilling machines 22.3 301, of which 271 are radial drilling machines 

191 are pillar-type drilling 
machines 

101 are tapping drilling ma~hines 
113 of w ... ich 521 are cylindrical Grinding machines R.3 

42% plane 
61 centre less 

Tool grinders and 
floor stand grinders 2.8 ]8 of which 271 are tool grinders 

Sawmills 4.5 bl of which 511 are sawing machines 
Boring machines 3.2 43 
Shapers 2.2 30 
Planing machines 0.7 9 
Mortising machines 0.7 8 
Gear-cutting machines 0.4 6 of which 5 are straight cylindrical 

and helical 
I 

Transfer machining 
is straight cylindrical 

appliances 0.7 8 
Electro-spark erosion 

appliances 0.4 5 which are of two different types 

100 1,359 

Sources: Technical Yearbook of Subcontracting (1988) - CETIME. 

Yearbook of tlie :-'.lectrical and Electronics Industries 
(l9R6-1987) - API. 

Yearbook of the automobile component sector in Tunisia 
(19R~-19R6) - APT. 
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Detailed conventional machine tcol park for metal cutting in Tunisia 

Machines 

MilliDg 

B • _QUO& 

Types 

Centre lathes 
Vertical lathes 
Turret lathes 
Sliding lathes 
Automatic lathes 
Facing lathes 
Front operated lathes 
Second-operation lathes 
Semi-automatic lathes 
Automatic lathes 
Cutting lathes 
Multiple spindle lathes 
Other types 

All-purpose milling machines 
Vertical milling machines 
Console milling machines 
Horizontal milling machines 
Automatic milling machines 
Copying milling machines 
Surface milling machines 
Boring-milling machines 
Groove milling machines 
Others 

Boring machines 

Plane grinders (travel from 300 to 1,600) 
Cylindrical grinders, of which: 

internal 1 
external 10 
internal + external 15 
others 31 

Centreless grinding marhines 

Units 

425 
8 

12 
6 

22 
6 
1 
3 
4 

1J 
2 
2 
4 

508 

145 
16 
10 

5 
7 
1 
l 
6 
2 

33 

2.26 

43 

'•9 
57 

7 

113 
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----·---------· ------------ --------------------·--- ------
Machines Types Units 
------------ ------- ----------~---- -----------------

Broachi_ug ancl 
filiining 

Gear-cutting 

El~rn-spark 

ex.2.ti.QJ! 
m..:chines 

Radial drilling machines 
Pillar drilling machines 
Tapping-drilling machines 
Drilling machines 0 50 
Others (including tapping machines) 

83 
57 
23 
20 

118 

304 

------------------------------

Shapers 
Surface milling machines 
Mortising machines 

Cylindrical cutting machines 
(straight piece maximum,6 500) 

Cylindrical cutting machines 
(straight and helical) 

30 
9 
8 

47 

1 

5 

6 

---- ·---------------------------

Type "a fils" 
Type "a enf oncer" 

3 
2 

5 

-------------------------- - .-- ·-------- - ---------------

Irander.: 
rnacJlining 

Sa.'!milh 

Rotary 
Automatic 
Six headed 
Special borer 

Sawing machines 
Alternating saws 
Circular saws 
Disk saws 

4 
2 
l 
l 

8 

31 
11 
12 

7 

61 



- 22 -

Machines Types Units 

Tool grinders 27 
Floor stand grinders 11 

38 
----------- --

Total for metal cutting machine tools 1 359 
------------ ---------· -- - ·- - -·-- -------------·------ ·-·---- -- -

Conventional metal forming machine tool park in Twiisia 
(recapitulatory) 

Machines Number (Unit) 

Blanking and drawing press 28 209, of which 51'1 are mechanical 
Press brakes 19 140, of which 44'1 are mechanical 
Shears 27 200 
Bending machines 10 75 
Punching machines 7 48 
Forges 6 46 
Nibblers 2 18 

100 736 

S2urc.e.s: Technical Yearbook for Subcontracting (1~88) - CETIME. 

Yearbook of the Electrical and Electronics Industries 
(1986-1987) - API. 

Yearbook for the automobile ccmpon.nt industry in Tunisia 
(1985-1986) - API. 

presses 
benders 
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Detailed park of conventional metal forming aachine tools in Tunisia 

-·----------------- ------- -------- -- -- -- --------------------------

Marhines 

Blanking and 
l:f~<tw.ing 

Types 

Mechanical presses 
Hydraulic presses 
Other presses 

Profile benders 
Roller benders 
Tube benders and ethers 

Units 

107 
92 
73 

209 

11 
25 
39 

75 
------------- --- -- ---- ------ ---- --------------- ---

Shearing Guillotine shears 
All-purpose shears 
Other shears 

150 
25 
25 

200 
- -------------------------------- --- ------------------ ---- ------- --~ ---·· 

Nibblers 

--------------------------- ----------- -----

Qendi.n& 

Punching machines 
Punching-shearing machines 
Punching-nibbling machines 
Other punching machines 

Hot presses 
Cold presses 
Drop hammers 

Mechanical bending presses 
Hydraulic bending presses 
Other presses 

Total number of metal forming machine tools 

18 

25 
9 
3 

11 

48 

15 
21 
10 

61 
41 
38 

736 
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Regarding the metal forming machine tools, the most co111nonly used are 
blanking and drawing presses (20 per cent). shears (27 per cent), press brakes 
(19 per cent), and other benders (lO per cent). 

The state of the machine park is marked to a large extent hy the 
delapidation and obsolescence of the equipment. Approximately half lhe 
machines should be replaced. 

4.2.2 N!JID~r_i_gt_lly __ co_qtr_o!led machine tqol parlc 

The park of numerically controlled machine tools in Tunisia is calculated 
at about 60 machines of all categories taken together, distributed over 
20 enterprises. The metal cutting machine tools represent about 82 per cent 
of the park in terms of the number of units. The bulk of them belong to the 
company SAKMO and are used for the manufacture of low-range diesel motors 
w1der a joint Tunisian-Algerian project (14 machining centres). (See table 
below.) The main supplier is Italy. 

The numerically controlled machine tool park represents only about 
2.6 per cent of the total park of machine tools, which is calculated at 
2, 290 units. 

Numerically controlled machine tool park in Tunisia 

Metal-cutting machine tools 

Mil ling 
Companies Machining centres machines Lathes 

(a) Industries 

SAKMO 14 2 
ATLAS MOTEURS 1 I 
ATLAS POMPES l 
C.M.T. 3 1. 

F.T.E. I 
HYDROMECA I 
HYDROMECANIQUE I 
M.M.B. 
A .M. I. I 
PRECIMECA I I 
TECHNMO 1 
CETIME 3 
L.T.O. 2 
REBA! ET INDUSTRIE 1 

Grinders 
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Companies 
Milling 

Machinin~ centres machines Lathes Grinders 

ENIM 
ENIT 
C.N.M.G. 

(b) Engineering schools and training centres 

1 
1 

1 

·---------

TOTAL 20 13 15 

GRAND TOTAL: 49 

Numerically controlled machine tool park in Tunisia 
MeJ.a.J {c,>~ing machine tools 

Shearing­
punching 
machines 

Punching 
machines Nibblers 

Press 
brakes 

C.M.T. 1 
S.G.I. 
C.T.M. 
M.M.R. 
BESBES INDUSTRIE 
A.C.E.M. 

TOTAL 

2 2 

2 2 

GRAND TOTAL: 10 

l 

1 

1 
l 

1 
4 

Grinders 

1 

1 

Sources: Surveys; Technical Yenrhook of Subcontracting (1988) - CETIME. 

In the rase of the SAKMO enterprise, the numerically controlled machine 
tools will exceed about 30. In order lo master the techniques and maintain 
this proclur.lion tool in the best r.ondilions, SAKMO, while looking for 
standardization of the numerically control led park, has planned to sel up a 
trnining r.entre specializing in instrur.tion in maintenance, progranvning and 

1 
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design of automated numerically controlled machine tools as well as other 
equipment such as the progra11111able automated devices and variable speed 
drives. The centre, which will be set up together with the French company 
NL'M, will have models of very modern teaching equipment and numerically 
controlled machine tools (six training posts). 

The introduction of numerically controlled machine tools as a means of 
production is tending to spread to projects for the manufacture of capital 
goods or mechanical parts, especially to new projects. The example of SAKMO 
described ab~ve is an indication of this. while MMB (Maghrebian wood-cutting 
machines) is another example. Initially, the project envisaged only 
conventional machine tools as the means of manufacture; restructuring of the 
project resulted in replacement of the 15 conventional machines by four 
numerically controlled machines (CNC) involving an additional investment of 
30 per cent; recovery of the excess costs is largely compensated by a 
reduction in the cost of manpower. Whereas it was planned to employ 
20 persons for the conventional option, the introductiou of the machine tools 
has reduced the staff to six. 

In Tunisia machine tools are imported first by five commercial companies, 
namely: Mine-Usine et Comptoirs Reunis, Revolon, Tunimatec, Soto and Rondon, 
and second, by the industries themselves as part of the creation of new 
manufacturing projects. The investment code in Tunisia authorizes promoters 
to import their production equipment directly. 

The enterprise Mine-Usine is the only one semi-State-owned, the others are 
companies in the hands of private promoters. Only two companies provide their 
clientele with after-sales service, namely Mine-Usine and Soto. As a whole, 
the purchasers repair their own machines in the event of breakdown. 

The taxes to be paid on machine tool imports are: 

Cus~~ms duty - 10 per cent 

VAT - 17 per cent. 

A number of studies have made it possible to evaluate the trends in the 
demand for machine tools in Algeria and Tunisia as well as in the Arab 
countries as a whole. 

According to the results of a study made for the Arab Industrial 
Development Organization (AIDO), the Arab machine tool market should increase 
by 5.4 per cent per year during the 1990s and attain $US 882 million by the 
year 2000 (in constant 1980 dollars). 
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Three statistical methods have been used to estimate the trend in demand: 

fltethod 1: 

Analysis of linear trends in previous consumption on the basis of the 
following equation (in the cc.se of Tunisia): 

DT = 3.324 + 0.4358 t, 

where DT is the demand over the period "t" 

t is a time variable (reference year 1974) 

and the correlation coefficient r = 0.9095. 

fltethod Z: 

The demand is calculated using the following equation: 

DT = 3.4303 t 0.3086 

where DT = the demand over the period "t" 

t is a time variable (base year 1974) 

and the correlation coefficient r = 0.9264. 

Method 3: 

The demand is calculated on the basis of the ratio between the GFCF 
(gross fixed capital formation) and the machine tool consumption. 

The following equation takes account of the linear regression noted 
between these two variables: 

DT = 0.14598 + 6.1139 x lo-3 cTt 

where DT is the demand over the period "t" 

l = a period of time (reference year 1974) 

and the correlation coefficient r = 0.9279. 

In the case of Tunisia Lhe three methods predict the following growth 
rntes for lhe yen rs I 990-2000: 

MElhod I: 1 •• R 

Method 2: 2.J 

Method 3: 5. 5 (the growth of tlu~ GFCF has been estimated at 
5.5 per cent). 

The reRtil ls of me_t,hod 2 have hr.rm selected in our study. 
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Table 19 

Predicted demand in machine tools for metalworking in the 
Arab region (in teems of value at constant 1980 prices) 

(A) 

Country 

Countries which have carried out a field survey 

Value 
(in millions of $US) 
Previous Predicted 

1980 1990 2000 

Mean 
annual 
growth 

1980- 1980-
1990 2000 

Share of the 
market (%.) 

1980 1990 2000 
------------------- --- ----------- ------------- ------------- --- --- - ---

(A) 
Algeria 
Egypt 
Iraq 
Jordan 
Libya 
Morocco 
Saudi Arabia 
Syria 
Tunisia 

Subtotal 

(B) 
Other Arab 

countries 

GRAND TOTAL 
(rounded off) 

123.48 
21. 73 
32.54 
4.07 
5.13 

12.67 
45.51 
11.18 
15.12 

276.43 

30.78 

307.21 
(307) 

202.17 316.92 
44.94 82.27 
41.53 74.38 
8.30 l/1. 8 7 
7. 73 17.30 

22.85 37.96 
86. 71 172. 12 
20.09 36. 31, 
26.19 42.43 

- -----· --- -

460.51 

51.17 

511.68 
(510) 

794.59 

88.29 

882.88 
(880) 

4.(J 4.6 41.8 29.5 35.9 
7.5 6.9 7.1 8.8 9.3 
2.5 4.2 10.6 8. l 8.4 
7.4 6.7 1.3 1.6 I. 7 
4.2 6.3 1. 7 1.5 2.0 
6.L 5.6 4 .1 4.5 4.3 
6.7 6.9 14.8 17.0 19. ') 
6.0 6. l 3.7 3.9 4. 1 
5.6 5.3 11. 9 5.1 1,. ~ 

5.2 5.4 90.0 90.0 90.0 

5.2 5.4 lU.0 10.0 10.0 

5.2 S.4 100.0 100.0 100.0 

Soul;'c.e: AIDO survey: "Study on the development of machine tools in the Arab 
world" (1987). 

Algeria will remain the principal machine tool market among the Arab 
countries. The share of the Algerian markP.t, which wa1> 110.'l per c:ent of the 
market of the Arab countries in 1980, should fall off slightly, attaining 
35.9 per cent by the year 2000. Tuni1>ia's Rhare should remain constant () per 
cent approximately). 
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The share of the numerically controlled machine tools (NCMT) has been 
calculated at 1 per cent of the value of the machine tools in 1980, and 
4 per cent in 1990 for the Arab countries as a whole (5 per cent in the case 
of Tunisia). This proportion should progressively increase and reach 7.5 per 
cent by the year 2000. 

The demand for numerically controlled machine tools will develop at an 
average rate of 10 per cent during the period 1990-2000. In the case of 
Algeria it has been calculated that yearly imports of ntUUerically controlled 
machine tools will amount to 300 units by the year 2000. 

III. CONCLUSIONS 

1. The_~xperie~ce of developing countries in the manufacture 
p_f__JD~hine tool§. 

The need for the developing countries to establish an industry for 
assembling machine tools as an integral part of their capital goods industry 
calls for industrial and economic development and the ability to "rely on 
oneself" in the technical field. 

The development of the machine tool assembly industries in the developing 
countries normally follows the natural procedure shown below: 

firli_s_t.f'\ge: Initially, standard machine tools are imported from the 
developed countries and their economic efficiency increases with the 
experience acquired in loading, utilizing and maintaining the machines, the 
tools and the accessories. 

~c_p_IljJ__~~_ag_e: This stage is linked to the intelligent copying of 
standard and simpler equipment. Capabilities available at local level with 
regard to the design and manufacture cf parts are put to use (for c~rtain 
types of products). 

Thir .. ~LSJ.ilg~: The ability to copy and manufacture simple machines and 
equipment already exister.t creates the need to make more complex and 
higher-quality machinery. 

Under these conditions and lo a"vid resorting to costly experiments with 
existing machines, foreign collaboration is permitted and in the short run 
produces better results. 

Fourth.$~age: The final stage of designing and manufacturing complex and 
productive machines is reached after the technology has been assimilated. At 
this stage capabilities linked to the adaptation and modification of 
engineering designs as well as organizational and m~nagerial capacities will 
have been adequately developed. 

The experience gained by the developing countries is manifold and 
extensive. In accordance with its specific characteristics each country has 
adopted its own line of approach in order to reach the present stage in the 
field of machine tools (China, South Korea, India, Taiwan, etc.). 
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A viable and productive machine tool industry in the developing countries 
needs adequate support from their respective Governments (customs protection, 
support for prices, etc.). The essential preconditions for the development of 
the machine tool industry are: 

The size of the market; 

The basic infrastructure; 

Technical, design, engineering and managerial competence; 

Protection of the market by the creation of customs barriers over a 
fairly long period. 

Furthermore, certain conditions have to be met in the area of 
infrastructure: 

Establishment of well-equipped foundries meeting the requirements of 
machine tools; 

An iron and steel industry making it possible to manufacture 
high-quality alloys; 

Plants manufacturing cutting tools (carbide, etc.); 

Institutions offering advanced training in the design, production 
engineering, industrial engineering, plant management, etc.; 

A research and development centre; 

Other units providing support for machine tools (bearings, AC or DC 
induction motor, etc.). 

The Algerian machine tool industry has been designed on the basis of a 
model permitting integration. As part of the industrial restructuring under 
way and to satisfy future local demand, several variants and scenarios have 
been looked at: 

(1) \'aria11_t_ N--2· _l 

This alternative advocates production of all the machines in the same 
manufacturing unit. The nucleus is the present milling machine unit (UTF), 
the surface area of which wi 11 be extended. 

The advantages of this version are: 

The machines are used properly; 

There is efficient communication and cooperation between the different 
workshops; 
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There is higher labo~r productivity; 

Experience acquired is put to better use. 

The major disadvantage of this alternative is an unduly high 
concentration of staff and that was the reason why it was discarded. 

This advocates the establistunent of five medium-size manufacturing 
units. The size of each unit should not exceed 600 employees (with the 
exception of the present UTF unit). 

In this variant consideration has been given to two projects under way. 
These are: 

A project for the manufacture of MEDA mechanical presses; 

A joint Tunisian-Algerian project for the manufacture of machinery for 
working the sheet metal made by SOMATO. 

The advantage of this option would be the possibility of diversifying the 
units at national level. 

This is based on the creation of nine small size production units. The 
present milling machine unit would specialize in the manufacture of mechanical 
presses and sheet metalworking machines. 

Just as for variant 2, variant 3 takes into account projects under way 
for mechanical presses and sheet metalworking machines. The number of 
employees in each unit varies from ~O to about 580 persons. Some units could 
be given over to the private sector under the supervision of the PHO company, 
which would carry out quality control. 

For the time being it is the third variant which has been selected. 

It also takes into account the family of simpler and less important 
machines, especially tools and equipment for manual labour. 

The distribution o[ the machine tools lo be produced as well as the 
planned production by each unit are sunlllarized below. 

2. 2 f rod11c t ion_ p_r_ograntJl..e 

The progranllle is aimed al producing a range of machines which by virtue 
of the degree of complexity of their mechanical components ~111 create the 
conditions required for the development of munerically controlled machines and 
for an increase in the proportion of them. 

The conditions specific to Algeria are as follows: 

Machine tool production ir. only in its infancy; 

The country has A reserve or manpower to he trained and used in the 
proper way; 
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The private sector is beginning to develop and there is good reason t~ 
provide it ~ith a basic nucleus of machine tools: some units can be 
handed over to private promoters; 

Algeria is in a position to export its products; 

The management anti staff of the PMO have enough soum: experience to 
launch the manufacture of numerically controlled machine tools, as 
witnessed by the degree of full autonomy in the management of PMO 
(technical and financial) and the work of developing new machine tools. 

In the short term: the present milling machine unit (UTF) will tend to 
specialize in the manufacture of lathes and milling machines. The manufacture 
of the other smaller and simpler machine tools will be transferred to new 
a s to be set up for the production of floor stand grinders, alternati&g 
s.:, and drilling machines. 

The next stage will involve setting up a new unit for making milling 
machines and reserving the present UTF for turning out !athes. During the 
third stage other units will be constructed and will concern themselves with 
machines of both families; some of these units could be handed over to private 
persons. 

The construction of these units presupposes that the problems of 
purchasing technologies and finding partners with manufacturing licences will 
be solved, since from the outset these technologies are adapted to suit the 
sponsor's machine park. 

A certain standardization (adaptation) of the technology is therefore 
nece~sary, above all in the following areas: 

Use of manufacturing materials (local and imported materials); 

Heat treatment; 

Modifications adapted to the manufacture of components. 

This standardization should be done above all at the level of technology, 
mounting (use of items ancl devices with standard mountings) and use of 
standard tools and appliances (above all the special type). 

These technolo~ical norms are necessary first and foremost for thP. 
economical use of numerically control led and computer nwnerical ly control led 
machines when manufactured in small batr.hes. 

Subcontracting in Algeria for rertain locally made components 
(electrir. motors, distri~ution panels, interrupters, etc.) whir.h have 
to be adapted to suit the technology selected for the ma11ufaclure of 
the machines with regard for lhe fact thal the number of 
subcontractors is greatly limited; 

Strengthening of future co-operation with other Algerian enterprises. 
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Table 20 

Variant No. 3: Planned production units 

U_njts 

2 

3 

4 

5 

6 

Centre lathes 
Centre p1·ecision lathes 
Turret lathes 
Numerirally controlled lathes 

Radial drilling machines 
Horizontal console milling machines 
All-purpose console milling machines 
Numerically controlled milling machines 

Cylindrical grinding machines 
Horizontal plane surfacing machines 
Tool grinder 

Alternating saw mills 
Circular saw mills 
Band sawing machines, Q max: 250 nwn 
Pillar drilling machines 
Simple drilling machines, Q 13 nwn 

Mechanical rollers for sheet metal 
Press brakes 
Combined shears for shaping 
Hydraulic guillotine shears 
Sheet metal bending machines 

Tilting eccentrir press 

7 Floor stand grinders (l or 2 disks) 
B;md-type polishing mar.hiu~i:; 
Abrasive disk cutters 

R Manual hending machine for sheet metal 
Manual rollers for sheet metal 
Manual combined shear·s for shaping 
Bord~ring machine 

9 Manually operated presses 
Hydraulic assembly presses 
Manual hydraulic tube bender 

Production planned 
___ Ufni_t~/y_L ____ _ 

350 
250 
200 

__ 8.Q 
_________ 86!L 

280 
80 

120 
-~o 
520_ 

80 
100 

70 
. _25_Q _____ _ 

90 
140 
200 

l 100 
- _2QQ 

. __ t_ UQ 

l 

1 
2 

l 

57 
57 

143 
86 
S6 

429 

400 

150 
100 
400 
550 

500 
1150 
100 

1 050 
3 lOQ 

320 
70 

1•00 
790 
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Furthermore, and to ensure success in launchjng production, it is 
essential to premanufacture special tools and appliances, and then to devise 
progranwnes for NC and CNC machines and manufacturing processes. 

Ensuring the rapid development of each unit is dependent on whether the 
problems mentioned above can be solved. Production will start up with the 
manufacture of basic components and with the importation of most of the parts; 
their importation will be expected to decrease as production progresses so 
that in the long run only a strict minimum will be kept (NC systems, control 
systems, some electrical appliances, u~arings, etc.). 

Finally, internal subcontracting between the units that are to be set up 
should be optimal, above all for special operations such as gear cutting, bar 
threading, heat treatmen~. certain machining operations, and so forth. 

It should be noted that a plant for making cutting tools is under 
construction in Algeria, together with another one for the manufacture of 
cutting and drawing appliances and injection moulding dies with Chinese help, 
this being already one step completed. 



Specifications of machine tools lo be 11a~e in Algeria 

Type of 
__ _!Jnit ________ H_i_nj'!I!'!!.__ _ --~an _____ !f,Jxillll.J!!! __ ~Q.1_ 

Centre lathe 

Precision centre lathe 

Turret lathe 

Semi-automatic lathe 

Radial drilling machine 

--------
Hillin(l machine with console 

Hi 1li119 machine with con so 1 e 

Alternating saw 

Cirr.ular saw 

Cylindrir.al external grinder 

rlanp horizontal grinder 

All-purpn~P grinder 

Sheet metal rnllinq mar.hine 

Pre-;-; brake 

[r.r.P.nlrir. prps-; 

Tilting ercenlrir. pres~ 

8 
OD 

l 

8 
OD 

l 

.Od 
OD 

l 

8 
00 

l 

Ob 
v 

s 
1 
p 

s 
1 
p 

Om 
sxl 

h 

Om 
I< 

u 
L 
K 

s 
1 
K 

•sl 
l/11 

K 

l 

v 
h 

KN 
v 
h 

HI 
v 
h 

dOO 
220 
000 

320 
180 
750 

40 
140 
:lOO 

320 
160 
800 

32 
000 

300 
000 

u 

250 
000 

u 

250 
610 

600 )( 80 

lf.O 
120 

17'i )( 16 

4 
;> 000 

~00 
2 500 

65 

500 
260 
175 

80 
110 

"" 

500 
270 
500 

400 
320 
000 

50 
255 
250 

400 
200 
000 

50 
250 

400 
400 
HVU 

320 
250 
HVU 

250 
250 x 270 

138 

140 
400 

320 
1 000 

600 )( 80 

120 
1 000 

100 )( 25 

10 )( 850 
500/115 

175 

8 
2 000 

1 250 
1 150 

80 

000 
120 
lt'O 

3'i0 
250 
100 

630 
340 

2 500 

630 
350 

2 000 

63 
270 
325 

490 
320 

1 400 

63 
600 

500 
400 
HVU 

400 
600 
HVU 

400 
1 500 

600 x 80 

400 
1 500 

:100 x 40 

10 
2 000 

2 000 
4 000 

100 

600 
355 
120 

500 
280 
150 

H 

H 
N 
0 

H 
N 

N 

H 

H 
ti 

H 

H 

H 

H 
(0) 

H 
H(D) 

H 

H 

H 

H 

H 
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Specifications of machine tools to be made in Algeria 

---------- ------ -- -- -- - ----------- -
Type of 

Qn!.9nll.1~· o=n __ _______ Unit _______ _Jfj~_lll.l!ftl_ __ _ _ --~'!!!!____ __J1!!11illlJ1111 __ tO!!.t~o! _ 

Coinbined section cutting 
shears 

Hydraulic guillotine 
shears 

Manual sheet inetal 
bending 11achine 

t 
z 

°"' 
t 
z 

KN 
h 
v 

6.3 
200 

7 
210 
150 

10 
150 
25 

10 
2 000 

15 
380 
245 

H 

--------------
16 

3 150 

30 
740 
350 

H 

R 

------------------------------------------------------
Manual cOlllb press 

Mechanical sheet 111etal 
bending machine 

KN 
h 
v 

t 
z 

Pillar drill with bench Ob 

Floor stand grinders 

Grinding and polishing 
lllClchine 

Hydraulic llOunting press 

Bench dri 11 

Manual sheet metal 
rolling machine 

Tube bending press 
(manual, hydraulic) 

Band saw 

Cut-off machine with 
abrasive wheel 

Hilling machine with console 

Combined manual section­
cutt i119 shears 

Sheet metal welding 
machine 

sxl 
T 

k 
n 
v 

sp 
() 

kN 
h 
v 

Ob 

z 

kN 
bm 
R 

w 

9in 
k 

t 
z 

om 

0 

r 
t 

7 15 30 
210 380 740 R 
150 245 350 

4 6 10 
2 000 2 000 2 000 M 

-------
16 23 32 

250 l( 280 290 l( 320 316 l( 400 M 
80 lZO 200 

200 l( 25 200 l( 25 300 l( 40 
3 000 2 125/3 500 I 500 M 

51 76 
-----------------------------------

100 x 40 
400 
215 

6 

1 
1 000 

500 
000 

300 l( 150 
250 
300 

10 

2 
1 000 

103 
3/8-3 

40/.355 

2AO 
17.5-125 

40/80 
600 

10 
120 
25 

50-70 
280 

1 

800120 
185 

3201750 

13 

3 
1 000 

M 

H 

M 

R 

R 

M 

M 

R 

R 
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Tablul (~ontinuedl 

Specifications of machine tools to be made in Algeria 

LEGEND: 

B: Diameter of pass above bench (nn) 

b: Diameter drilled (steel) (nm) 

D: Gap diameter (nm) 

d: Oiameter of pass on the spindle (nm) 

H: Haximum working height {nn1 

h: Cutting stroke {nn) 

l: Distance between points (nn) 

1: Hounting length lnm) 

m: Hounting diameter (mm) 

n: Turns (I/min) 

K: Diameter of wheel/saw (nm) 

o: Distance between rollers (nm) 

P: Arrangement (H: horizontal; V: vertical; U: universal) 

R: Diameter of bend (nm) 

s: Breadth of mounting (mm) 

sp: Breadth of polishing band (mm) 

T: Depth pierced (nm) 

t: Thickness of machined part (of the material) (mm) 

u: Worki.1g breadth (mm) 

V: Advance of the spindle (nm} 

W: Cutting speed 

z: Breadth of the machined part (of the material) (mm) 

KN: Wor~ing power (KN) 

CONTROL 

H: Hanual control of the parts of thP. hydraulic control system 

R: Hanual control 

N: Numerical control NC/CNC 

(D): Digital position finding of thP tnol 
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3. Qi_fJ_\lS_:i.Qn_of_nJ)IDericjll cQnt_r;c_l; the case qf_l.'unis_ia 

Despite the queries they give rise to in the developing co-: . .m tries, the 
new technologies (CAD/CAM and numerical control) have shown their ability to 
meet the challenges of quality, deadlines and cost The quality grade now 
accepted at international level can be obtained on1y with precision machines, 
which call for computer and numerical control. 

This point, moreoever. was confirmed during the Seminar on numerically 
controlled machine tools in the developing countries organized by UNIDO in 
connection with the seventh international machine tool exhibition and held at 
Milan (October 1987): 

Industrial production and data processing are a real threat t<' the 
competitivity of engineering industries in the develop!ng count des. 
To confront the threat, these industries must equip themselves with 
up-to-date machines; 

The age of the CNC has arrived! It is no longer possible to be 
competitive with manual or conventional machines. 

The major obstacles barring the way to their diffusion in small and 
medium enterprises are still a question of financial means and information; 
that finding induces us to think about the type and nature of the channels for 
providing aid, information and assistance to small and medium-sized 
enterprises in Tunisia, while making allowance for the sec~oral priorities. 

In this connection it is worth bearing in mind the machinery of this kind 
that was used both in Germany and in France with the Meca procedure to 
encourage investment in equipment and with the Loic procedure for investment 
in software. 

These procedures have been instituted by the French public authoriti~s 
and administered by ADEPA (Association for the Development of Automated 
Production): 

At the level of training and instruction there is need to introduce 
and to broaden the scope of instruction in numerical control in the 
lycies, training centres and university insti•utions as well as in the 
engineering schools by setting up workstations and workshops for 
CAD/CAM, etc.; 

These measures should be defined in a development strategy whir.h, 
while taking into acco1mt the endogenous constraints (competence of 
staff, industrial potential, financial resources, etc.) and exogenous 
constraints (future market requirements, emergence 0f new technology, 
etc.) should make it possible to undertake modernization programmes in 
Lime in the areas of manpower (training and instruction of staff), 
technol1ogy (old technology), industry (choice of equipment) and 
convnerc'e (control of markets); 

This action if properly pursued would be such ;is to help RprP.ad, in 
the long run, an industria1 cuJturP. by which to maintain contaf t with 
the industrialized countries and to remain permanently open to trade 
and in~ernational co-operation in the industria] field. 

• 
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The int1·oduction of these new techniques is therefore neither a luxury 
nor a fashion, nor the prerogati·.re of the developed countries, but a vital 
need for Tunisian industry. Need one recall the problems that Tu.iisia is 
facing? Firstly, the drawing up of resources (energy and raw materials) and, 
second, the presence on the job market of young people with multiple 
competences. All that within a context of the internationalization of the 
economy and rapid advance in know-how and new techniques. It is thus 
essential, in fact a matter of urgency, to prepare the framework and the 
favourable conditions for introducing and mastering these new production and 
management techniques so that the Tunisian industrial fabric can make the 
changes that all countries recognize, whether industrialized or developing 
countries (especially in South-East Asia and China). 



- 40 -

The case of MMB 

In conformity with the role assigned to the engineering sector in the 
fifth plan, the Tunisian Bank for Economic Development has promoted a unit for 
manufacturing woodworking machines with the technical assistance of a French 
partner of world renown. 

This plant, which is called Maghreb Wood-working Machines, and which 
started up production in 1985, is the first of its kind in the Maghreb. It 
has enabled Tunisia to go beyond the stage of a simple user and become a maker 
of capital goods. 

The pro~ect has also been the first joint Tunisian-Moroccan project 
promoted with the collaboration of the Moroccan Office for Industrial 
Development. 

The objective of this is to make 1,000 machines per year of 
four different types, 500 of which will be destined for the Moroccan market. 

In order to ensure competitivity in terms of costs and quality on an 
equal footing with foreign competitors, means of production with high 
technological value (numerically controlled machining centre) have been set up 
with the appropriate computer-aided control. 

MMB manufactures capital goods and has been able to attain integration 
factors higher than 50 per cent over the range produced in collaboration with 
foreign partners (figures similar to those of the partners themselves). It 
has been able to develop its own products and by investing in the development 
of the enterprise itself and - indirectly - by mobilizing some of the national 
subcontractors (especially foundries). 

, 




