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Technology Policies and their Consequences
on Employment in Algeria

INTRODUCTION

The development policies of the past decade have brought into fdcus the
problem of "technology policies™, which in a number of ways, have given rise to

new forms of dependency.

While mogt of the development‘studies of the past decades emphasizmed the
financial form of cépital and stressed the need for increasing the flow of direct
foreign investment and government assisf7pce,"as though underjdevelopment had but
one cause, the local inability to savel technology is suddenly discovered as

a new parameter of development.

Also, the old debate concerning the selection of production techniques or,
more broadly speaking, the selection of investments involved in development
models(equilibrium or not, balanced or unbalanced), has in the facé of “"technological"
difficulties been-transformed in practice to a debate on "the transfer of
technologies"2 . The controversy concerning the selection of investments nu
longer holds thé forefront since many countries that claim explicitly to be
capitalist in néture'éé well as many that are trying to move away from capitalism
have ended up by opfing in their economic policies for Yynbalanced" growth in the
area of technology. The result has been a concentration of investments in
capitalbintensive activities, revealing a preference for the creation of a

"developed sector" involving massive incorporation of foreign technolo .

41/ M. SALEM and M. A. SANSON: Les contrats "clés en main" et les contrats
"produits en mains", Technologie et vente de développement, Librairies techniques,
Paris 1979, p.7.

g/’The destiny which this term has come to know reveals the preponderance
of representations in terms of neutrality and mobility of factors: here we discover
just one more factor.

2/ This overall evaluation, however, calls for qualification; it is essentially
applicable to countries which try to maximize the use of technology.



It is true, as certain suthors suggest, that "divergence" of external
development strategies,will give way to"convergence"of domestic strategies through
imported technologies and the dependence resulting therefvom? Is there a generalized
technological "mimicry"? What is its real significance and what especially are

its consequences?

It is to be noted then that determination of policies which result from
the transfer of technologies, depends, to a large extent, on the definition of
the conceptual field of transfer. First of all, we have to be aware that this
concept "covers a complex reality, not only technological (technologies of
transformation of yaw materials, of administration as well as of organization),
but also economic, politisal and cultural"lj.

In the Arab World little work has been done in this field in comparison,
say, to Latin America. It is true that the experience in the former is more

recent and more localized.

Without taking part in debates which have often been wunfruitful, it is
necessary in our view to clarify the different probléms which come to be posed.
With reference to the Algerian experience in the field of industrialization, we
will try to show that in spite of a policy of investment and ofvtraining‘which
is unprecedented in recent history, many limitations and constraints which
obstruct the expansion of employment and more particularly the command by the
national labour force of the industrialization process, stem from the intrinsic
characteristics of the technologicai content which is developed by the
multinational corporations, within fheir strategy for a new form of international
division of labour that would be in line with their domination.

By the very nature and characteristics of the operation of a national
productive system, massive importation of technological products will involve

1/ B. KHADER: "Réflexions sur les transferts de techniques". In les
politiques scientifiques et technologiques au Maghreb et au Proche-Orient -~
Aix-en-Provence, 4~6, June 1980. p. 6.
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formidable constraints to their absorption by the labour force, both guantitatively
due to various forms of accumulation as qualitatively due to the modalities of

investment realization.

In such a context, the restraints to the expansion of employment ..
take a new shape. Within the traditional forms of exclusion of unskilled labour
(unemployment), there begin to appear new, subtle forus of exclusion, rot that
of unemployment of skilled labour, but of affecting their full participation
in a concrete and effective mamner in the realization of a mational productive
system. So "marginalization" or in demobilization of a part of -the labour force
which has been trained at a high cost marks the beginning of a brain-drain
process which seem, on the part of the labour force, to be a direct manifestation
of a new form of dependence. These are inteimal elements in whirh such dependence,
prompted from abroad (multinationals) finds its roots. It is necessary to
identify these factors clearly in order to elaborate, as soon as possible, a
policy of technological control which would put an end to the principal means by which
those who possess technology exercise domination over the development of ouwr

econcmies.
Thie paper will deal with the topic in three phasess

-~ In the first part, an attempt will be made to describe ithe context
into which the technological policy of Algeria fits. This will be done essentially
through two complementary and closely related aspects: the implicit technological
challenge as one of the major factors in the new division of labour which is

in the process of elaboration.

- The second part, will consider the forms of accumulation during the
past decede and deduce from them the major chzracteristics which have influenced

the forms as well as the content of technological consumption.

- Finally, the last part will try to evaluate the results in the field of
employment, both quantitatively and qualitatively.



I. CONTEXT OF THE ALGERTAN TECHNOLOGICAL POLICY

With reference to the technological content, the industrialization policy
in Algeria is marked by certain major characteristics which attribute to it a
‘particular orientation from the point of view of the labour force.

1. Primarily, this policy deals with a technol.ogical issue of the foremost
importance: As a developing country which strives to build an integrated,

self-centered and independent national economy and given its initial conditions,
especially from the point of view of manpower, can Algeria hresk the monopoly of
technology? Will it be gradually admitted as a full fledged partner in the

economic competition?

But technology tradel/ is very special. Though it is not the only kind
of trade to escape the law of supply and demand, yet it exposes clearly the
inequity in the power to negotiate between two partnerss because of inequality
between their internatiomal situation resulting from the difference in their
level of development. Thus it is necessary to take into consideration the

relative power and asymmetry in the analysis.
This uneven market has the following characteristicsg/z

- The difference between the marginal cost resulting respectively from the
increase in sales (by the seller) and the local production of an alternative
technology (by the buyer).

~ The "fundamantal paradox" in the training and demand for information.

- Market concentration.

1/ M. KEMAL BOUGUERRA: "Le commerce technologigue entre pays d'inégal
développement", Presses universitaires d*'Aix-Marseille, 1977, et G. VAITSOS:
"Strategie des choix dans le commerce de 1la technologies le point de vue des

pays en vole de développement". In Economie et Société, t. VII n. 11, 1971.

g/ B. KHADER: "Réflexiong sur les transferts" +.. op. citée p. 8.




- Recourse to sale of packaged technology.

S0, it is in this merket of a very particular character that Algeria buys a
najor part of its purchases. In other works, it is in this market that the external

manifestations of its technological policy take place.

Because Algeria had no industrial infrastructure, its technological
"acquisitions™ have to be made through the purchase of equipment; i.e. these
"acquisitions", are directly incorporated into a material form and do not come

only in non-material forms (pakents, *heences, etc.).

The availability of financial resources as a result of increases in oil
prices, the closure of Algeria s market in the face of foreign products, and in
particular the firm political will of industrialization, will force adaptation on
multinationals, and that explains the rapid development of the technology
market. Given the importance of contracts and the volume of eguipment demanded,

Algeria will become very quickly a very big importer of technology.

Technology is mainly controlled by indusgtrial multinational groups
(capable of furnishing finished equipment), which very oftem also control the

engineering firms.

At the beginning then, there is an uneven level of development: the question
of relationships between Algeria and its partners, or in other words, the object
of their exchange relationships will be formed by what nobody wants to reducw

to & simple merchandise, even if it was so particular, i.e. technology.

In this context, it is to be pointed out that techniques are neither nevirel,
nor are they simple merchandise that can be purchased without problemel/ in
specific markets (patents, technical assistance, studies, equipment, turn-key
factories and plant in production factories). That is why a great number of

transplantation experiences have ended up with nothing but a "pseudo-fkransfer"

1/ Availability of finance is not sufficient to acquire all techmologies
required, contrary to what is suggested by &. BENACHENHOU in his article
"ies firmes étrangdres et le transfert des techniques vers 1l'économie algérienne",
Formed CoRanAa, Algiers.
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because everything happens as if the sold techniques were not passed over to the
buyer, but continued to be held and maintained by the seller; as if the purchaser
(the developing country) paid not to acquire, enjoy and control but to be
integrated and made a chain into a net in which one cannot enjoy any advantages
unless by buying them again and againl/. Thus, it scems that "the transfer of
technology" constitubes one of the major tools in the control strategy of

multinationals,

Thus, the capitalist countries, and more particularly the transnationals,
will see in these technological purchases a means to’develop their invention
and innovation capacity in a unique and unprecedented way.

For Algeria, howewer, it is not Just a question of a necessary requirement
for its industrialization, and consequently for its economic independence, it
is also the only way to achieve after sometime, a certain degree of technological
autonomy. It follows then that the autonomy aspired will not be opposed to
"the technological transfer", it will rather encourage such transfer ag a
preliminary step towards eventual reduction in its volume so that the conditions
in which the trensfer is effected should not entail perpetual dependance. But,
in spite of a conceptual approach in terms of "technological control"2
the process will not take place exactly in this way because the applications
elaborated to this end remain still far behind.

1/ P. JUDET, J. PERRIN: "Iransfort de technologie et développement:
La_problématique &conomique". - Librairies technlques, PARIS, 1977, p. 15.

2/ Concerning this point, reference is made to the developments
mentioned in the National Charter. .




2. This will of industrialization involves a new international labour division

This will seems to begping in the direction of a new distribution of
activities advocated by the industrisiized countries. In fact, the significance
attributed to this new distribution of activities is widely different from one
party to the other.

For multinationals it is, at best, a question of "redeployment" of activities
which does not jeopardize their supremecy. In other words, it is a question of
articulating strategies conceived on the basis of international criteria and
of reorganizing national productive systems according to this basis. As for
Algeria, it is a question of acquiring a new position with regard to its access
to and mastery of certain activities considered to be essential to the process
of development.

Multinationals will try to promote a certain distribution of production
activities in which the demarkation line does not separate vertically between
industrial branches, but horizontallyl/between the tasks of products conception
as well as of techniques which they seek to conserve for themselves and the
tasks of executions espesoizdly of semi«finished products, which they permit
to "delocalise". Mastery of further stages of transformation which generate a
greater value added, is also "preserved" from "migration". In this context,
the localization of the market is not precise, and this develops a struggle
over what seems presently to be the central element of the whole issue:
technology, which is fer from promoting a new international division between
partners of equal levels of development.

In fact, the movement of internationalization of the economy at the global
level is accompanied by a social division of labour in industrialized countries,
involving radical separation between manual and intellectual work and localizing
the latter in isolated centres of production: consulting firms, companies

1/ P. GERMIDIS: "Le Maghreb, la France et l'enjeu technologigngM.
Cujus Editions. ‘
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producing eqpipmeht, etc. In this era of automation such activities as creation
(consulting firms) and orgemization (engineering design, orgenization of work
place as well as those of adjustment, maintenance and repair of machines, have
gained their autonomy during the last decades as a consequence of the volume

of projects to be undertaken and of the growing complexity and diversity of
techniques to be mastered.

But, it is with the evolving and development of continuous production
processes that engineering has affirmed itself as an independent function of
conception with development of engineering firms which design industrial
complexes, engineering design offices (for machines) and equipment building plants
which produce the necessary materials for automation system ] « Even inmovation
activities do not escape this social division of labour, they tend to be

concentrated in specific enterprises.

It is by this means that the new division of labour is sought to be
realized, with developed countries specializing in the production and supply
of equipment, along with the related specialized services (engineering, sof tware),
and developing countries having the tasks of producing and supplying certain
consumer. goods or, at best, semi-finished and intermediate products.
Standardization of techniques and pmoducts, as Judet and Perrin rightly say, is

: /
‘one of the important bases for the realization of -the international division oflabou%;

In fact, at the international level, acquisition of technology is mpot
sufficient in itself. Its importance is related to its role with reference to
the strategy of big capitalist groups; it is one of the keys of monopolistic
power and in this respect, it represents a fundamental issue. As for Algeria,
the will of independence requires diversification of economic relations and
instigating osmpetition between different partners so as to avoid being alone
together with the o0ld colonial power or more broadly speaking, with a single
partner.

1/ P. JUDET et J. PERRIN: "Développement économique et technologigues.."
op. citee, p. 34.

2/ Ibid., p. 44.




Meanwhile, on the contractusl ievel alone, it is being ncalined that
concluding contracts with vfirms,, whatvevoer precau‘higms ave ‘taken trying to take
adveniage of antagonism between different firms and interest conflicts between
different capitalist countries, does not bring about the conditions necessary for
an even exchange. The ettitude, then, will be to conduwt "better negotiation®
e contracts. Buv transrnationale tale advant Tage 0 the lack of kn: mleut,

o the part of national firms to introduce into contracts clauses which they

lnow well how to turn to their benefit when Juhe wight moment comes. Thus,
experience has shown, for exampie, that the gum ritee system based on the
principle of penalties, which Algeria resorts to,offers in fact no real
guarantee. The breach of a contract which is under execution and the :cecoursé

to arbitration will entail bigger losses. The fear of suffering such loases mekes
national firms ;ield to even the most unjustifiable demsnds such as reevaluation,
which are generally presented at a moment when the work being vnderteken is &%
such a stage that sny interruption means a penalty for the clien® and a

compenbatlun for whe supplier. It i1s vo ve noved that mest of our techaology

SRR Ly e S e e R
i ¥

urehAges coms farol the g;ien‘t“" firms of the capitalist ovntFles.

In fact, this is a consequence of the will to diversify trads, which
dominates the whole policy of technological imporis in Algeria. It is based
on the hypothzssis that there exist iu ter~imperiuiistic contradictions cn rivalry
between industrializsd countries. Ths aim of such policy is to meximize the

overall efficiency of technolcgical imports.

Given that "{lrough loans, studies, execution, supply of equipmant, technical
assigtznce and exportation markets, mmltinationals influence the strategic
santors of our cconomr, the most evident wesult of the diversifinsticn policy

as practised throughout this decade seems to be a diversification of dependence

moxre than anythin.: clse.
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Contract by country and planned investments during

-

Table 3

the Second Pland(1974-1977)

(by millions of AD)

1977 1974-1977

Countries
Total % in AD  In foreign Total %
currencies

Italy 2300,93 28 914,46 3584,73 4499,19 20
France 1301,81 16 823,99 3557,28 4381,27 19
Algeria 1986,93 24  3868,20 - 2%868,20 17
R i 125,90 2 758,54  3013,18  3772,32 16,5
Japan 786,14 10 258,37 1959,82 2218,19 10
Belgium 850,48 10 384,93 1654,63 2039,56 9
Switzerland 34,50 - 130,01 761,67 891,68 4
Spain 608,55 1 94,05 520,8% 614,88 3
Hungaria 50,82 1 15,12 211,87 226,99 1
Romania 104,00 1 61,32 45,50 106,82 0,5
Sweden 0,14 - 5,21 87,26 92,47 -
Great Britain 0,79 - 0,90 79,88 80,78 -
Austria - - 2,08 31,97 34,05 -
Canada 8,35 - 5,05 10,11 15,14
Bulgaria 2,02 - 13,48 1,14 14,62
U.S.A. - - 0,04 10,67 10,7
China 7595 - - 7495 7,95
Bangladesh 1,34 - 4,87 2,51 7,38
Poland 1,02 - - 2,40 2,40
U.R.S.S. 1,12 - 0,49 1,90 2,9
Democratic Republic of

Germany - - - 1,10 1,10
Total 2177,63 120  7341,29 15546,90 22888,11 100
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II, ACCUMMULATION FORMS: CHARACTERISTICS OF THE PROCESS

1. The rapidity and magnitude of industrialization

Algeria has deliberately opted for rapid and massive achievements. But is
that enough to conclude, as certain authors indicate, that this was the most
effective choice to bring about the expected industrialization effectsl/? The
sltuation deserves to be seriously examined and discussed, especially that the

problems involved are so considerable.

One of the major characteristics of the industrialization process in Algeria
is its extremely rapid pace which is taking place within an economy whose production
capacity in equipment and in civil engineering as well as the availability of
qualified personnel in innovation, exécution and maintenance are so poor; hence the
contradiction between the will to go fast leading to certain achievements(furn-key and

plant-in-production projects and the control over the industrialization process.
Let us try to define the rhythm and volume of investments.

~ The strong tendency to accummulate can be seen from the magnitude of
investment flows realized by the public sector. Taking 1966 as base year, total
public investments in 1977, i.e. the state budgetary investments together with
planned investments of public enterprises, attained the index of 2974, an increase
from AD 1493 millions to AD 44,400 millions, at an annual growth rete of 270 per cent.
At the same time planned investments of public enterprises increased more rapidly
and reached the index of 5931, which is something absolutely unprecedented in

. the history of national productive systems.

The investment rate or the relation between gross fixed capital formation
and GDP which reflects the intensity of activity ia relative terms, rose from

19 per cent in 1967 to 28 per cent in 1968 and to more than 50 per cent in 1977.

1+ Go DE BERNIS. "Le gaz naturel est-il facteur d'indépendance &conomique",
Application & 1'Algerie., In les hydrocarbures et le developpement des pays
producteurs, p. 332.
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Such an effort could not have taken place had there not been an acceleration

in our hydrocarbon sales.

—~ The tendency to accummulate can also be measured by the number of
projects launched simultaneously every year, the rhythm of which has accelerated

sharply with the Second Four-Year Pla ! N

~ The same tendency can also be seen from the volume of industrial

investment., Thus, in the field of financial achievements we have:

—~ The 3-Year Plan (1967-1969): AD 6,057 millions for industry out of a

total of AD 7,651 millions or 79 per cent achievement,

-~ First 4-Year Plan (1970~1974): AD 20,100 millions out of a total
of AD 35,906 millions (or 55,98 per cent of the total).

~ Second 4~Year Plan (1974-1977): AD 65,314 millions out of a total
of AD 110612 millions (or 59 per cent achievement),

There is a phenomenal acceleration from year to year, which has pusied the
average annual industrial investment from AD 3.2 billions during the 3-Year Plan
to AD 8.5 billions in the first 4-Year Plan and to AD 28 billions during the
second 4-Year Plan. Industrial investments have been so dynamic that this
aspect itself has inevitably made itself felt through the size of employmenta
It has generated an employment market in which two distinct sections can be
identified: a local or regional dimension in the case of unskilled labour and
a national dimension in the case of skilled labour as far as the Algerians are
concerned; but it also involves a considefable "international" element in some
of its components when one takes into consideration the aspect of "technical

assistance" and concrete forms of investment achievements.

1/ P. YASSIR. "Les flux d'importations de technologie dang le secteur
%ndustriel;public en Algérie". Revue Algérienne des Sciences juridiques,
economiques et politiques, Vol. 4 décembre 1980, p. 657.
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An examination of sectoral allocations of investments shows a growing
polarization around the export sector, i.e, extrovert accummulation which
drains at least half of the funds allocated for industry, Therefore, the
question of optimizing the rhythm of valorization of energy resources on
the international market must be treated explicitly because it affects in
particular the size of the management and technical personnel assigned to it,
bearing in mind, not only the temporary aspect of the exporting industry but
élso, in particular, the development priorities in a perspective of controlling

the technological processes in the long run.

All this should be related to the more considerable difficulties of
establishing mechanical and electrical industries (32,5 per cent of the average
level of physical achievements, against 52,7 per cent for steel industry and
primary transformation of metals. While the hydrocarbon sector, on the contrary,
has registeredithe highest realization rates %.Lé. With the emergence
of electronics, micro-mechanics and petrochemicals during the second 4-Year Plan,
technology control problems have been reduced. Furthermore, the acceleration
of investments has increased this dependency and made it more difficult to
arbitrate between the different fields to be mastered. For example, the volume
of contracts signed in the industrial sector between January 1974 and June 1975
amounted to AD 24 millions, which equals the whole volume realized between 1963
and 19742 .

Apart from the volume and localization of realized investments, the absorption
rhythm of the labour force depends on the nature of equipment employed. This
takes us back to capital intensity: the high degree of capital in relation to
labour is not, initially a consequence of a technological choice in itself but

of sectorial investment choices mainly in the hydrocarbon sector,

1/ A. MEBTOUL: "Le mode d'accumulation in 1'étude industrialisation
Emploi et repartition du revenu. MeIsL., Oran, 1978,

é/ A. BENACHENHOU: "Les firmes dtrangdres et le transfert des techniques
vers l'économie algérienne", Cahier du CeRoEeAs Now 2, p. 47.
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2. Organic composition of capital

Since the means of production are not well developed, the organic
composition of capital, i.e. the relation between constant
capital, consisting of production materials, and variable capital, consisting
of remunerations paid to the labour force, has been in direct relationship
with employment during the last decade, At the seme time, this organic
composition of capital determines both the degree of utilization of the labour

force and the degree of weliance on the importation of equipment .

In addition to this, there is the fact that a solid capital organic
composition in itself does not create much employment; it has grown up within
developed capitalism precisely as an answer to the prevailing weak elasticity

of labour supply, whereas Algeria faces a structural surplus of the labour force.

Thus, concerning Algerian industry between 1966 and 1979 and since national
capacities of equipment febrications are not very gignificant, any increase in
fixed capital meant an increase in importations and consequently a stronger
insertion into the international capitalist market, while leading to less use

of the labour force.

In relation with the very rapid rhythm of investments, the production
capacity of civil engineering itself will create bottlenecks hindering investments
realizations and constitute a restricting factor for the full and permanent
utilization of the installations of S.N. METAL., This leads to falling back on
foreign companies and consequently to a lesser demand for national manpower

which is estimated to be at least 30 per cent of the sector's achievement.

As a result of the absence of the means of production sector, the greater
part of employment created by the equipment fabrication was generated abroad.,
The weak development of the means of production section, which has great
difficulty in getting established, (contrary to the exporting aspect of the
hydrocarbon section for example) and more particularly the weak development of
mechanical, electrical and electronics industries recall into focus the

emplcynent problem in relation to capital intensity, and under the same conditions
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during the forthcoming decade. Since the greater part of equipment should be

imported, a considerable fraction of employment will be transfered abroad.

Had the industrialization process taken place under more control, the
first units would have had the time to increase their production capacity.
This would have permitted Algeria to have better control over a process which,
once started, reveals a dangerous tendency to escape being mastered, as a
consequence of counter-strategies implemented by multinationals. Furthermore,
given the fact that the material base has not been sufficient during this first
stage of industrialization, seeking supplies of high technology component from
abroad can be analyzed as an exportation of potentials of techmical progress

which is implicit in the investment efforts.

But depending on abroad has not meant the importation only of machines,
but also of creativity, of realization means, of formation etc.; and all that
means so much employment "exported"., Indeed, the huge production units chosen
by Algeria necessitate a phase of important creativity and studies which have
been imported. Even the implementation phase requires not only elaborated
technical knowledge, but also a long experience in industrial techniques. It
follows that the formation of capital in big units or in units of sophisticated
technology requires a large, wide variety of qualified labour, which tend to
concentrate in the form of engineering companies which are closely controlled

by the equipment construction companies.,

The latbter has been defined as "the whole body of methods and structures
permitting the control of scientific, technical, technological, economic and
financial information necessary for the conception and optimum realization of

capital in a coherent productive Whole1 ",

Was it realistic to think that such a vital function as engineering could
be trusted without risks to capitalist firms whose interests are exactly opposite

to the establishment of such a coherent productive whole?

l/ P, JUDET and J. PERRIN: "A propos du transfert des technologies pour
un programme intégré de développement industriele I.ReEsP., 1971, p. 8.
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Even at a lower level of analysis, could one think that the leaders of
an industrial branch will accept to create for themselves a competitor in a
market which is getting internationalized and in a countxy where the size of
domestic market does not allow anticipation of absorbing‘the totality of the
planned production while its production units have the same maximum capacity
as that attained by countries with vast markets and running at their full
capacity? One understands easily now that if transnational firms accept
without much reluctance to sell machines, they will act in a parallel way

so ags to hinder the normal functioning of the expected p:rocess—1 .

In fact, the range of production capacities required by Algeria corresponds
generally to the optimum achieved by most developed countries., This often
implies the need %o export a part of the production. But such a perspective is
directly in contradiction with the interests of technology selling groups who
exploit for themselves such operations on the international market. In such
cases, their counter-strategies will be either trying only to prevent the
realization of projects of this kind or working against the flow of Algerian

production into the markets that they control.

Finally, it can be said that insofar as industrialized countries monopolize
both the production of means of production and the engineering, and as long as
their largest firms act for the maximization of their profit rates, they % 61l
not only pay no attention to an industrialization-independency process (from
all points of view, including that of mastery of techniques by national labour

force), but they may very rapidly become the main obstacle hindering such process.

1/ One of the well-known examples is that the ammonia and netrogenous
fertilizers complex of Arzew which is composed of 4 units: (1) ammonia,
(2) nitric acid, (3) ammonium nitrate, (4) Urea. Units 2, 3 and 4 are
conditioned by unit 1. Because of some technical defects, Unit 1
could not function, and consequently the functioning of all other units was
interrupted, with the result that ammonia had to be imported and is no longer
produced with Algerian natural gas. The result of all this has been a higher
fertilizer cost and a necessity to subsidize their production in addition to
the fact that the integration effect has not materialized.



20

3 Modalities for investment realizations

In order to measure the impact of the technological policy from the
employment point of view, one must begin with the fact that all technology
is based on a specific articulation of a whole body of means of production

with a specific labour force.

Concerning manpower, three categories of functions are particularly

expected to be problematic in the case of Algeria.

~ Engineering, or the capacity to cfeate and to set up production units,
the control of which is evidently fundamental because it determines the performance
of all technological aspects, and comnsequently the forms of technology consunmption.
In addition to the exaggerated technoiogical "mimicry" which generates considerable
extra charges, the virtual absence of engineering on the part of Algerians also
explains the emergence of intrinsic "difficulties" which take the form of an
actual organization by multinationals of dependency through téchnologyl/ even in
the field of an accummulation process which they do not (fully?) control from

the financial point of view.

~ The skills which workers need to use and to maintain equipment, hence
the importance of adapting education and training content to the requirements of

industrial realizations.
- Forms of organization, management and distribution.

On the other hand, to get the full picture of the reality of technology

transfer, it is important to probe its exact conten 2 .

- Is it simple displacement in space of the functioning of techniques

which remain a prerogative of a few firms?

l/ C. DESTANNE DE BERNIS: Relations économiques internationales.
Dalloz, 4th edition, 1977.

2/ Inpid.
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~ Is it at least the beginning of conveying to the economic agents of
developing countries the ability of setting at work as well as of reproducing
such technology? The Algerian experience shows that these two levels should
be treated separately.

-~ Is it the transfer of the capacity to produce a new technology?

It is evident that depending on the hypothesis assumed, the implications

in terms of employment structure will be radically different.

In fact, the term "transfer" of technology implies a wide range of forms,
starting from the acquisition of patents and licences to the implantation of
affiliates. of multinational firms which in this case are left masters of the

forms as well as of the content of the transfer.

In practice, the national firms have systematically resorted to "turn key"
contracts which M, BENBOUTA defines as "the supply of an industrial complex
comprising the conception, the study, the construction and the deliVery of the
totality of equipment in an operational form in specific production conditions

for a total contract price"}

This form of realization leads to the consumption of an immense volume
of imported technology on which there is little information available, since
such figures are not often published in Algeria, contrary to the situation in

certain Latin American countries.

On the basis of the rates of the technical budget of an industrial

investmentM/, Ao LARBIé/

which are quoted hereuuder.,

tries to make an estimation, the major elements of

s

l/ M. BENBOUTA: "Situation et r®le de l'engineering dans 1'intégration
du systeme industriel AMlgérien" a doctoral thesis, Grenoble, 1973,

g/ S.R. THIERRY: "Les biens d'équipement dans l'industrie algérienne".
Séminaire C.R.E.A., Oran 22-24 Mai 1979.

3/ A, LARBI: Ia planification de la recherche ~01ent1f1que et technique
dang les formatlons socicles 801entlf1quement sous—developpeeu (cas de l'Algerle)
These Doctorat 7 cycle - I.R,E.P. Grenoble, 1980,
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Table 4

Global technology consumption in Algeria by purpose
of use and by origin, in the industrial system -
1967/1977.

e el

By millions of AD

Percentage of

Industrial Rate of

Purpose of use Volume of
technical investments dimports  importation
budget

Engineering studies 10% 5,500,00 70% 3,850,00

Mechanical equipment 25% 13,750,00 90% 12,400,00

Electrical equipment 15% 8,250,00 90% 7,400,00

Earthwork and civil

engineering 20% 11,000,00 0% -

Structural work 10% 5,500,00 80% 4,400,00

Other work 10% 5,500.00 0% -

Miscellaneous 10% 5,500,00 50% 2,750,00

Total 100% 55,000,00 60% 30,800,00

(Weighted

average )




-25-

Table 5

The sectional distribution of imported technology consumption,

19671971
Purpose of use ' Volume of | Sectional distribution
imports Hydrocarbons  Section Section Sections 3

: 1 2 & 4

47% 1065 27% 16%
Engineering studies 3,850.00 1,810.00 385,00 1,040.00 - 615,00
Mechanical equipment 12,400,00 5,830.00 1,240,000 3,350,00 1,980.00
Blectrical equipment 7,400,000 3,500,00 740,00 2,000.,00 1,160,00
Structural work 4,400,00 2,000,00 440,00 1,200,00 760.00
Others 2,750.00 1,330.00 275400 720,00 425,00
Total 30,800,00 14,470.00 3,080.,00 8,310,00 4,940,00

s . s . e e e e 5 S e s, b o o S e i, 40 P g

The table shows that technology imports represent an estimated 60 per cent
of the technical budget of investments realized throughout the decade (the 30,800 4D
millions). In fact, as a consequence of importations by localized works in the
country (earthwork, civil engineering and other works), national participation
which is shown as 40 per cent, is in fact overestimated. This dependency which
varies according to the purpose of use, is particularly evident in the fields of
mechanical and electrical equipment (90 per cent), structural work (80 per cent)
and engineering (70 per cent) in view of the weakness of the section related to
the means of production, of design capacity and of conception in the metallurgical
industries, Thus; in occuprations related to "engineering studies", the deficit
in technical ekilils in 1575 is estlmabted at 13,000 technicians and engineers,

while the available personnel at the same date were around 5,000, Leaving out
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the distinction between general engineering and process engineering, and keeping
in mind the proportion of two technicians for each engineer, the shortage in
engineers alone (4,300) will not be met in a short time at the present rhythm

of training,

As a result, Algefia has not been able to realize the technology choices
which are imperative for establishing its industrial base, This situation will
create problems of inter-industry compatibilityj « Furthermore, since the enterprise
is basically oriented towards increasing production capacities and marginally
towards increase of production in physical terms, it is doubtful that such aims
will have favourable effects upon building up of autonomous skills and production

techniques.

The mere fact that a factory has been installed does not resolve the
problem of national acquisition of technology; it is necessary to have the capable
manpower to operate the factory. Thus the idea of "plant in production" factories
has developed. In such projects the supplier is asked to train the personnel
required to run the factory at certain profitability rates, observing international
market quality norms. The supplier is also asked sometimes to secure the

supervision over the performance of industrial complexes,

At the time of the inception of a project, it is presented as having a
lot of advantages. However, practical experience often proves no such advantages
really exist., This was the case with the "turnkey" projects., Then came "plant
in production" projects, which were bresented as being of better performance,
but have shown no better quality, there is now intensive search for other forms
which would probably provide magic advantages and would be qualitatively superior

to the former ones.

1/ At the economic level, it is the independent sectorial integration which
has failed; this is manifest in the well~known and very significant example of
the tubes fabricated for Sonatrach by S.N.S. which were finally not used by the
former because of different norms adopted by the two firms,
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The rapidity of industrialization has thus come to mean the rejection of
a progressive process which is the only way to achieve, with time combined with
that of formation, the dissimination of technology, principally in terms of
collective know-how. It could also help in the establishment of an industrial
network with the functioning of all its multiple complimentarities as well as
the establishment of homogenous labour training, For some time, there was a
tendency to believe in the reluctance of the idea of multinationals, but the
proliferation of such contracts seems to prove the opposite, it is rather an
evidence of counter-strategies meant %o “encompass” our development and to undermine
our efforts to get rid of the capitalist international division of labour. Since
technology flow is not operational without a flow of know-how, which is very
carefully "distilled" by multinationals, they organize the relationship in such
a way that recdurse to them as masters of technology becomes a permanent feature
through the implications of technological supplieé, i.e, spare parts, processes,

know-how, etc.

The application of such subtle tools with the appearénce of mentality

gives multinationals great flexibility of intervention.

On the other hand, foreign companies try hard to recommend the use (and
consequently the sale) of those processes which they know and practically those of
which they own the patents, without consideration of any other process of which
the required equipment , the sub-products obtained, etce. would be more amenable
to integration into the national economy (the case already mentioned of the S.N.S.
tubes made for S.K and which were not used because of different nouns adapted by
the two firms). 1In this way a great deal of potential employment is exported,
and the expected effects of industrialization are not fully reflected in the
national economy., Those firms do not heed the fact that they themselves have
their own suppliers to whom they are related through complex networks of implicit
or explicit integration. The result is that equipment orders received by national
industry, even when it can execute them with the required conditions, are
systematically turned down. Tt is not surprising then that throughout the years,
the existing industry has not adequately participated in equipping the other
sectors, which means a loss to the national economy of employment, production .

and value added.
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It may also be emphasized that "the realization even of a great number
of projects in such conditions has no chance to ameliorate the initial conditions
and the recourse in all stages to the same kind of turn~key contracts imposes
itself without ever giving national engineering teams the chance to test their

ability to gradually or even partially gsubstitute foreign engineersl/".

The above shows clearly how big firms adapt themselves to the evolution
of their dominant conditions., It also shows clecrly that there is no real
rupture with multinationals based only on the exploitation of inter-capitalist
competitions and contradictions or on the control over the possession of means of
production by means of available finance. It should be kept in mind that, such
finance may come rapidly to an end, given the current exploitation rhythm of

energy resources, It has also béen demonsirated above that industrialization is

the process of domestic building up national manpower by national teams of engineers,

architects and technicians who progressively become capable of realizing this

industrialization through their practical participation (though limited at the

beginning) in all the phases of its process.

For such a task, we cannot rely upon foreign firms. At best they make us
buy (the maximum of) their products without any consideration for our real needs
nor for our absorption capacity (even if this latter should not be thought of in

static terms).

Algeria runs the risk of getting completely caught in the trap of technical

assistance with all its multiple "services™ ".

A1l precautions taken in the elaboration of industrial projects (setting
countries at competition) have not prevented Algeria from acquiring a technology
which is highly expensive. The high prices paid to buy technology packages and
to have "turn-key" or "plant in production' factories, are far from being offset

by the advantages of setting the selling countries at competition with each other.

l/ G, de Bernis "Le gaz naturel est-il facteur eeo" Ope.cit. p. 334,

g/ This can be illustrated by the tendency to decrease the degree of control
over technology imports, which is reflected in underutilization of the initial
potentials of qualified industrial labour force. Abandoning the over-all
responsibility of acquiring technology with benefite to foreign firms amounts to
the destruction of the value of using national labour force. When "imported technology
does not represent a first installation of production capacities but a means of
modernizing the industrial branch, then it implies a devaluation of the production
means and of the labour force of this branch". Compare the note of F., Yachier in
his article cited above.
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Are we really sure that a product or technology which is recent at the moment if
its acquisition will continue to be so a few years later? Nothing is less certain.
Indeed, it becomes more and more clear that the duration of the useful life of
technologies eiaborated by transnationals is limited because "new transfers of
industries involve equipment and processes that are characterized by very rapid
obsolescence1 if not a2 rapid obsolsscence which is planned in advance2 because

of the effects of low cost of raw materials, which in turn has caused the rapid
saturation of markets by accelerating the rate of introducing new products.

R. VERNONQ/

also an explicit will to maintain at each stage an important technological advance

has become the theoretician of this process. This same process implies

by keeping hidden from the offered and sold techniques some other technique which
will render the former: ones obsolete., This is the way Professor T.H. HANER

recommended very seriously to "plan technology obsoclescence".

As a result, the vertiginous increase in the cost of acquiring an ephemeral
technology may become & more serious obstacle than patent royalties. Besides, in
the absence of a science policy, there is no guarantee that the personnel under
training will adapt themselves to new techniques. Consequently, & policy of
complete acquisition of processing and know-how coupled with the formation of

'l
cadres and of autonomous research units, will not be effective without innovationi{

In 1974 Algeria paid about AD 800 millions, or about 5 per cent of its
GNP (almost US $ 200 millions), for the importation of foreign technology
(patents, licences, engineering). Calculations sho 5/ that Algeria with its
population representing 0,5 per cent of the Third-World population, consumes or
buys about 12 per cent of the volume of technology exported from industrialized
countries. This means that its technology imports are 25 times those of the

other countries of the group. This very index reflects an inportant

_l/ D.C. LAMBERT: "Le mimétisme technologique du tiers-monde", Economie,
1979, p. 24.

2/ P. JUDET, J. PERRIN: Transfert de technologie et développement", op. cit.

2/ R. VERNON: "Les entreprises multinationales", Calmann Levy, Paris.

4/ D.,C. LAMBERT: op. cit., p. 20.

5/ Secrétariat d'Etat au Plan: "Seminaire national sur le transfert de
technologie", 1973 ~ Final document: N, JEQUIER: "Quelques probldmes de politigue
‘de"1a fechnologie: le cas de 1'Algerie, stensilled document, Centre d'&tudes
industrielles -~ February - 1973.
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Thenomenon which shows, on onpe hand, Algeriats will to industrializa, and on

the other hand, either that Algeria imports too much technology, or that the

prices it pays are too high, or that both assumptions are in full play, It is

also estimated that Algeria consecrates only 0.5 per cent of its GNP to applied
research. This gives an idea as to the size of imports, the financial implicationse
of which spread out over all the "transfer" phases: the knowledge required during
the pre-investment phase, investments (feasibility studies, market research, etc.),
the choice of techniques and equipment » the installation of units!'

production materials, training, management, marketing and maintenance,

There is a lack of co-ordination, which encourages each firm to import its
own technology. Progressive consciousness of the danger is sometimes expressed
at certain national levels: "During the last decade, Algeria had to face this
dependency while taking into account the target date which it has set for the
realization of its objectives. The need for engineering personnel continues to
increase at a very high rate, and if no solution is found, the direct effecis of
dependency will increase at least as much"l/. This has already occured if only
judged by the increasing cost of technical assistance services as far as our
balance of payment is concerned; it rose from AD 690 million to AD 4,200 million
(more than 600 per cent) or more than expenditure on education, training, higher

. . . s . 2
education and scientific research during the same year,-

So, it is vital and urgent to elaborate the necessary elements for the
development of our own innovation capacity. In fact, the fundamental point in
a development - independence concern, is to acquire and to develop systematically
the mechanisms which permit at least the reproduction of the technology transfered,
whether dealing with processing or with products, because the geographlcal
localization of a technique is less important than having material and political
control over it. That is why it is necessary to have a policy of creating such

capacities of reception, adaptation and control over the imported techniques, not

l/ The national seminar on the transfer of technology, S.E.P., Document
SNERI.

2/ A. AKKACHE: L'Algérie 3 la veille du troisidme plan: ILa lutte contre
les Multinationales. Conference a 1'1.S.E. d'Oran — 16 Aprll 1979.
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only with reference to "cadres" but also to control agents, workers, etc.

The pertinent question is how can this process be carried out? How long
will it take?

It is indispensible to face fhe problems of conception and technology
control, calling into play all fields of research. "This is the only way to
get out of a situation in which the existing technical branches polarize dynamics
and innovations for the benefit of domineering countries and at the expense of

new branches which are better adapted to the needs of many developing countries"ﬂ .

Such a policy is not to be reduced to mean a science policy. The many
examples of recuperating this science policy through "inverted transfers" or
through brain~-drain are now so well-known that one does not nee@ to elaborate on

them here.

Yet, at present, it seems that the first step in the creation of a simple
industrial capacity is to organize the diffusion of technology among national
companies. This would avoid certain duplication where the same technology is

simultaneously bought by two national companies.

Such policy may be centred around institutes (some already exist) of certain
branches of specific activities, which are closely related to production units
whose engineers have supplemented their training with experience in production
units. But one should not stop at this point and consider the branches separately.
Even with co-ordination organs, a control and innovation policy should be elaborated
at the national level since it has to determine the role and position of each

industry within the objectives of the Plan.

But, it should not be forgotten that "the very narrow way of autonomization
is a result of the fact that the will of apprenticeship is prior to the will of

appropriation"g . Consequently, the less prestigeous but more sure and more

S 50

1/ Transfert de technologie et développement, op. cit., p. 547.

2/ D.C. LAMBERT: "Le mimétisme ...", Op. Cite, Pe 98,
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effective method is to go through a determined and systematic apprenticeship., A
pertinent example is that of Japan which, after havingaccomplished its apprenticeship
of technologies between the end of the nineteenth century and till around 1950,

it has succeeded in a very short period -~ twenty five years ~ to overcome its

technological dependency and‘has become a threatening competition on the
international scene,
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TIT. TIMPACT ON EMPLOYMENT

In the light of the above argument, the industrialization policy takes

place, in texrms of employment according to contradicting movement betweens:
~ mnassive investments conducive to generation of employment; and

- a very strong capital intensity which is a source of restrictions to
employment creations not only because it limits employment creation itself
but also because it is coupled with the necessity of importing equipment
(which means exportation of employment).

The technological content of the industrialization policy also gives it a

doubled characteristic:

— the multiplicity and levels of qualifications required in all the
stages of conception, installation and operation of plants, and

- the partial or total non-availability of human elements capable of
reglizing this rapid and massive industrialization, translated in "importation"
of employment in the form of consulting {irms and engineering and technical
assistance.

Let us thenexamine the overall result in its quantitive form:

1e The evolution of overall employment

With respect to the development policy, what has been the final result
as far as employment is concerned? How has the sectorial redistribution of
the labour force taken place? Hés there been a reintroduction of the labour
force into the production process, and in what proportion? In what way has

industrialization contributed to that?

It ie necessary first of all to study the evolution of global employment

in order to determine the dimensions of the labour force redistribution.

The two censuses of 1966 and 1977 will help in making a direct comparison.



(2} There is a mreat remression of agriculturel employmemt both in absolute
terms as well as in relative terms. This sector represented less than %0 pex coot

of global employment in 1977 against 50.5 per cent in 1966, Such a decline is

a consequence of the powerful attraction of non-agricultural employment, which
partially explain the volume of internal migration. This "elasticity" of the
labour force of rural origin has helped in responding rapidly to a massive
demand part of which is localized at specific points: particularly at development
centres. This has not occured without causing various kinds of strong tension
in the qualified labour market which takes a national aimension.

Table 6

Bvoiution of Total Employment betweon 1966 and 1977 According
to the 2 Censuses -

Activity 1966 1977 Absolute 1966 Rate of annual
Sectors Variation Index growth
Agriculture 873.600 692,160 - 181.440 79,2 - 2,08%

Menufacturing 172,400 401,462 - 229,062 232 -13,2 %
Construction 90.900 345.816 + 254.916 380 28 %
and Public A

Works

Commerce 140,100 183.580 + 43.480 131 31 %
Transport 75.500 132,420 + 56.920 175 7,5 %
Administration 336,800 397.017 + 60.219 117 1,7 %
Others 56,900 184,500 4+ "27.600 324 22,4 %

Total - 1.846.200 2.33%6.955 490.755 126 2,6 %
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(b) Industrial employment has largely increased but the figure of employment

401,462 is overestimated as a result of including into manufacluring, employces
of commercial monopolies under the control of the national enterprises. The
ammnal survey of indusivisl employment mentions only 345.901 workers in this
sector (in which case, we would be having an annual growth rate of 9.36 per cent
and the index would be 20%).

Evolution has not been regualr throughout the whole period.

It is noticed only from 1969 onwards, and in relation to the first
¥our~Year Plan that real growth of industrial employment begen (growth rates
between 5 per cent to 8.2 per cent per annum), it accelerated with the second
Four-Year Plan (annual growth rates between 12.7 per cent and 15.7 per cent).

Capital intensity in Algeria is particularly high in comparison with other
parts of the world because of multiple overcosts (as the cost of creating a single
job will illustrate) though the reason for such overcosts may be attributed to
internal factors (slow administrative action) as well as to external factors
(overcharges, non~cespect of delivery dates, price readjustments, etc.). However,
employment in production units is far from being commensurate with the inﬁestment
volume, inspite of the tendency by firms to develop subsidiary emplcymert (in

marketing, consumrer co-operatives, social and particulerly health services).



~36=

Table T

Average Cost of the Oreaticn of one Job

(In current dinars)

p .

Lo L

Branch;; 1967-69 1970-73 197417 INDEX
Base 1967-69 = 100
Hydrocarbon 1.621.882 387.8%2 524.312 24 32
Mining and
quarries 3384444  4.06T7.816 22,222,222 1.201 6.566
Electricity 951.807 827.587 579.820 87 61
Steel Industry 1+700,000 401.543 497.315 24 29
Mechanical and
electrical
installations 38.519 119.686 332,520 311 862
Chemistry 172.537 245.288 887.527 142 514
Food Industry 62,722 1104391 109.129 176 174
Textile Industry 10.069 454635 436,028 453 433
Leather and
hides 13.338 39.502 101.003 296 737
Building materials 11.225 . 355.243 570.398 316 508
Wood, Paper, etc. 8.498 280,818 170.555 330 200
Total 138.796 2604531 444.168 208 320

(¢c) The constructions and public works sector is the most dynanmic, and

plays a leading role in this respect.

As far as employment is concerned, a good part of realized investments
relate to construction and public works. The development of this sector
is evident from the laying down of the bases of industrialization and of
industrial units, since the real-estate infrastructure has not been affected
so much during this decade. However, it is not clear whether this kind of
employment will be durable, even if one observes a certain continuity due to the

maintaining and to the acceleration of investment rates.
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It is obvious that onee the ?roduction system has been realized, there

will be no such massive need for this kind of employment unless new diversions

are found (habitat, social infrastructure...).

If, in order to make a comparison, we classify agriculture and all

extraction industries in the primary sector, all other industries and construction

and public works in the secondary sector, and the rest in the tertiary sector,

it can be shown clearly that a significant structural change is taking place: the

emergence of a strong secondary sector with a solid industrial composition.

Table 8

Porceniego Population Distribution According to

The Three Sectors

Activities sector 1954 1966 1977
Primary sector 75 52 30,45
Secondary sector T 12 31
Tertiary sector 8 33 35
Other activities 10 3 355

But, it is construction and public works which seems to be the receptzcle
of the population tramsfer from the primary to the secondary sectors . For parts
of the population of rural origins, it constitutes an obligatory bridge to pass

over towards industry (if not towards emigration).

subject of further probe hereunder.

2. BEvolution of indusgtrial employment

This question will be the

With reference to the starting point, the volume and the vhythm of

investments and employment creation by branch will be very different, but con

be classified into three industry groups according to the employment growth rate

in each group.
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(8) The first group includes roughly all those so-called light industries.
This covers, in fact, most consumer good industries of which the employment index
is between 100 and 200 and which have been in relative regression from 1969 till
1976~77. Contrary to a familiar opinion, such industries have a weak employment
demand, and as we have seen, the cost of creation of one Jjob is increasing,
almost parallel to that of "heavier" branches.

(b) In the second group of industries the number of workers has more
than doubled from 1969 to 1976, through the branch of metal producfion and
transformation together with that of building materials have continued to
constitute impediments for accumulation during the decade.

(¢) In the third group of industries employment has more than trippled,
industries of this group have constituted the branches of accumulation
"par excellence", with a tendency for polarization around the hydrocarbon
branch.
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Table 9

Employment of non-agricultural salary-earners

by branch of activities

1973 1977
Branches 1969 Base 1969 = 100 Base 1969 = 100
absolute value  index absolute value index

Extraction industries 12.500 15.459 124 19.746 158
Petrolium and natural gas 10.179 31.661 311 73.870 726
Food industries 27.309 30.607 112 43.804 160
Textiles industries 24,264 . 29.407 121 33.699 139
Leather industry 5.602 5.471 100 7.366 131
Chemical industries 7.534 7.568 100 14.704 193
Building materials 8.026 15.373 192 22.780 285
Steel industry 6.275 13.151 210 29.554 420
Metal production and

transformation 18.970 35.540 187 53.160 280
Wood industry 10,471 7.213 69 g - L s,
Paper industry 4.780 5.239 111 1 3
Other industries 1.836 4,764 259 6.994 381
Llectricity, mas, water

and sanitary services 6.132 5.593 124 16.593 270

Total 143.978 211.407 134 345.901 240
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The section of intermediate goods (index 899) and that of means of
production (index 280) are half way between the hydrocarbon section (index
726) and that of consumer goods (index 156)1/.

Another kind of classification otherwise appliedgj shows a progressive
predominance of basic industry which in 1976 represented 20.18 per cent of the
personnel in the secondary against 14.88 per cent for traditional industries,
%1.76 per cent for construction and public works and 14.02 per cent for other
activities ( ). Yet, given the characteristics of employment generated by
this kind of industrialization, the problem of the evolution of qualifications
level reemerges acutely in spite of the importance of the education and
training policy which adopts renewed methods, if one is to judge by the

continuous resort to technical asgsistance.

3 Evolution of level of gqualifications and foreign employment

Given the realization modalities which have been analysed earlier, the
problem of qualification levels and contents becomes a major one from the
point of view of capacity, maintenance, renovation, management of means of
production, reproduction and adaptation; yet, it is more true with regards
to the abilityvto select the technology for consumption and its production
in an increasingly progressive proportion, if we do not want the problem of
"transfer" of techniques and of their control to become a contiruous one

under the same conditions.

If it is almost impossible to measure the content of this problem of
qualification levels with the present state of our knowledge, we can still
grasp its quantitative evolution.

1/ F.%. OUFRIHA-BOUZINA: Pression démographique et capacité d'absorption
de la force de travail par l'industrie - Institut Sciences Economiques,
ORAN, 1980. p. 38.

2/ F.Z. OUFRIHA-BOUZINA: Industrialisation — emploi et répartition du
revenu national en Algérie — Livre IT - Offre et demande de force de travail,
M.I.L. ORAN, 1978.
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Table 11

b s ot k.

Structure of Qualifications According to

s ot B

Construction

and public
Sectors Total Works ‘ Industry
Administrators 1,84 0,83 2,71
Middle~-Level Professionals 6,61 3,595 8,92
Staff 11,87 5,83 17,09
Skilled Workers 8,21 5,17 10,83
Craftsmen, etc. 54,91 63,49 47,50
Temporary Manpower 7,09 13,01 1,98
Others 9,74 7,72 10,97

Total 100 100 100

In order to appreciate correctly the efforts made in training, it may be

worthwhile to reflect on the initial conditions following independence:

- A horizontal mobility consequent to decrease in activities, resulting in
redistribution of the industry labour force towards services and administration.

- An ascending vertical mobility balanced by a very strong professional

promotion in all sectors of activities.

- An increase of emigration having its origin in the sector of construction
and public works which was developed by the Constantine plan.
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At the beginning, then, there was a general under-qualification phenocmenon

which necessitated in-service complimentary training.

The evolution has taken place in a zig-zag way. This seems to reflect
national training capacities as well as the demand of the production machinery.
The latter is progressing by successive leaps (undertaking new pr@jects), and
is trying to cope with,maiket insufficiencies in two wzys. ¥irst it is developing
its own training structures (creation and development of firm's internal _
professional training services).. It has also resorted to modifying the nature
of contractual relations with foreign partners entrusted with implementation
("turnkey" oontracts imply prcfessional training and even a rather special
"monitoring"). In addition it has allowed over-qualification; and that is why
there is a problem of shifting between categories and consequently net
statistical duplication which distorts the content of items surveyed. Yet,
considering the direction of the evolution process, it seems that, contrary
to prevailing opinion, the industrial sector does not suffer from a quantitative
shortage, since it has been able to draw the majority of those provided by the
training system who were attracted by better pay as well as direct or indirect
benefits.

During fhe'peiiod under review, a technological~"1eap" has taken place.
It has created a very strong appeal to a certain type"of persommel. Financial
ability to recruit and pay professionals and technicians has not been uniform
in all branches of industry. Thus, the variations in the nature of technigues

has been reflected in variations in salary scales.

Howevor, it should be moted that, while it is important to upgrade the
qualification levels of industry workers, that in itself is insufficient not
only because the professional cadre is reélatively recent and lacks experience,
in addition to the lack of industrial iraditions, but also, in particular,
because of the high mobility of professionals regulting from accentuated rivalwry
in terms of salaries offered. This situation has led to over-gualifications
in certain posts. The high rates of turn;over among skilled workers constitute

a discentive to acruisition of competence and efficiency in the work because
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of lack of seniority. Worse still, it is a stumbling block in the face of
accumulation of "collective know-how". We have already brought into focus the
other factors which stand in the way of such experience, which are due to the
realization forms of investments, and which practically exclude Algerian cadres
from decision-making process (design, choice of material, preparation of site, etc.)s
The result is that a general attitude of passivity on the side of the personnel |
is encouraged by the fact that the (foreign) contractor is required to evaluate

the performance of the Algerien persomnel of a factory which is under construction
or in operatio 1 .

Finally if, theoretically, the labour force supply is very elastic, in
reality it is very attractive for employment categories created by the
industrialization process because, in spite of intense and multiform training
efforts, the real level of qualifications is still below the required level and
the problem of collective experience remains at stake in renewed terms.

Indeed, the weak development of the productive forces, which, from the
point of view of this study, was a formidable hinderance to the diffusion of
science and technology among the Algerian population during the colonial
period, has become after indepmndence and with the application of an industrialization
policy, one of the links through which a new form of dependency will develop

vis-g~vis multinational corporation.

With the implementation of the industrialization policy, the problem of
manpower training has come into focus from two aspects:

- quentitatively: the number of specialists in each discipline;

- qualitatively: in view of the "incomplete" nature of the educational
and training system. It was not possible, in the beginning, to elaborate a
variety of training programmes. The problem has been addressed as followss

_1_/ H. SERRADJ: "Le. toile d'araignée". Dossier pour la commission nationale
des &tudiants, Commission culturelle universitaire, ORAN, p. 31.
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Parallel to the extension of existing training capacities, efforts Were oriented
towards the creafion of training units which are totally new with respect to

the content of training (specialized colleges and institutes of technology);
especially during the‘perigd of the great economic, social and educational
reforms (1979). Such movement had a two~-tier strategy that of education and
enrolment, school and that of professional‘training.

(a) At the educational level

In view of the conditions that weré prevailing at the beginning,
a tremendous effort was launched to promote school enrolement. This was
reflected in a great increase in school attendance at all levels. (In primary
education, enrolment rose from 777.6%6 in 1962 to 2.891,084 in 1977/78, an
index of 373, whereas enrolment in secondary education rose from 135,336 in 1966
to 728,761 in 1977, an index of 540. As for higher education, enrolment rose from
3,200 in 1963 to 50,200 in 1976/77, or 16 times in 13 years, the increase has
been more impressive from 1970 onwards, as a consequence of the High

Education Reform.

If the progress achieved in enrolment in primary and secondary education

is contraversial1 y the situation regarding high-school is different.

One should observe the "weight" of social, family and economic styuctures
in favour of studies leading to liberal professions or professions of prestige,
which are more remunerative than those related to industrial labour, since

"industrialist" categories are not adequately appreciated.

There is no reel vocational guidance to direct the largest possible
muber of students to scientific branches. On the contrary, a selection in the
opposite direction (though this tends to reverse the argument) aote aguinat
such branches because of a greater selection which takes place at the beginning
as well as at the end of their studies, This is reflected in the number of

2
students who pass such exams-/, even if the tendency seems to have declined in 1976).

1/ P. Z. OUFRIHA-BOUZINA: "Offre et demande de force de travail"
11'étude de l'industrialization, emploi et repartition du revenu national, M.I.L.
ORAN, 1978,

2/ Ibid.
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Yet, the problem of preparing a national corps of qualified teachers
is acute at all levels. Here, as in other cases, systematic recourse to
technical assistance renders itself as an easy "solution". Nevertheless,
this technical assistance has a tendency to self-reproduction through
dynamics inherent in its very nature and compoeition.

(b) At _the level of training professionals

A large movement of professional training has been undertaken,
especially begining with 1970, in order to produce the required categories
of workers to meet the needs of the production system. Higher institutes and
colleges were established to produce high level persomnel, technological institutes
for the middle level workers (senior technicians,.mid&le-level technicians and

technicians), training centres for skilled workers and craftsmen.

Concerning the objectives of technical training, two objectives
seem to be explicitly or implicitly aimed at throughout all the efforts made
to adapt such trainipg to the needs of the production system; These are:

- Importing technical knowledge and greater efficiencys;
- Integrating persons thus trained into a social hierarchy.

If we judge by what is being said constantly about the inadequacy
of training in spite of all the reforms carried out to improve it, then the
first objective seems to be more difficult. This makes certain people wander
whether such situation is not deliberately maintained in order to satisfy
some justifiable aims, especially the need continued for foreign technical
assistance to operate imported techniques or to meke them profltabl ]

1/ N. REMAOUN: "Formation et transfert de technologie: le cas de
1'Algdrie", Colloque sur les politiques scientifiques et techniques au
Maghreb et au Proche Orient. p. 2 note fin de page.
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On the other hand, the training effort is atomized. It has been pogsible
to count 700 branches of different training and in this respect, the "Ad hoc
Group on Training of Qualified Manpower" of the Ministry of Planning, speeks of
"pulverization". It gives a critical analysis of noting the frequency of
double employment, the non-codification of specializations and the high cost
of operation. Such a situation, even if it gives certain functioning elasticity
to the training system, still does not necessarily involve, as one seems to think,
a great capacity to respond rapidly to the expressed needs. The large variety
of types of training adopted and the desire of several ministries to have their
own autonomous training organs, have ended up with a multiplication of
establishments. In 1974 (end of the first Four-Year Plan), there were 243 such
establighments with a capacity of 51,804 places, while persons under training
at the same date were 36,078. This shows that a large number of these establishments
were of recent creations but it shows - also that the expected recruitment
of persomnel for training did not take place. Awareness of this situation and
the will to have a better co-ordination in this field have led to the creation

of a Ministry for Professional Training.

However, it is to be underlirsd that a good part of the training needed
by industrial firms is secured either within the firm itself in commexion with%he
development of mnew metheda of implementetion, or abroad through arrangements

with the same firms.

Employment of highly qualified foreigners, as a result, remains to be
high, even if one considers only the number of such jobs which have been
counted, particularly those of very highly qualified personnsl (engineering, eteo)
intervening vho work in the implementation of contracts, and other supporting
staff. According to estimations of the Ministry of Labour and Vocational
Training, capitalist firms alone "impeort" labour for Algerian market from various
origins (Asians, Buropeans, Americans, etc.). The nurber of such expatriates

is estimated to be more than 26000 workers.
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Foreign personnel directly employed by Algerien firms, repfesent 1.5 per cent
of total workers, though their percentage can reach 56 per cent in a particular
branch. While their numbers is decreasing, they were still no less than 27 per cent
of total high-~level personnel in 1976. This dependercy phenomenon, while
normal to a certain point, is no longer so, especially with the emergence of
a brain-drain phenomenon. This poses the question of the effectiveness of management
of labour force with reference to social efficiency.

Contrary to the impression one may get from a hasty reading into the
progress of qualifications, the shortage in real qualifications remains far
from being absorbed. It rather continues to increase and to include not only
the highly qualified personnel, but also, and increasingly, mid-level personnel
and technicians. Once again, we come across this problem because of the gap
between the education-training system on one hand and the production system
(in relation to a certain kind of technology) and the methods of orgainizing
the work process on the other hand.

The firms! "response" which consists of emphasizing specific training
related to various industrial projects apart from being a source of considerable
overcos 1 s does not seem to bring about the anticipated solutiong/because
of foreign firms! "reluctance". They confine their training programmes to a
narrow and partial scope which, at best remain training for, and not on, the
operation of a factory, to quote A. BENACHENHOUzl. Furthermore, this kind of

1/ Training for the Constantine tractor complex realized by DIAG "has
saved it from failure" but has cost AD 30 millions.

g/ As an example among so many others: at the plastic manufacturing complex
of Skikda, 350 national workers including manegement and professionals were
dismissed for "inadequate training". Japanese technical assistance was then sought.

3/ A. BENACHENHOU: Les firmes étrangdres et le transfert des technigues
vers l'économie algdrie Cahiers du C.R.E.A. No. 2 Alger, 1978,

nne .
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developing of alternative techniques better adapled %o the natural endouments of a
country. When a country buys technology, it has either to adopt it to its own
circumstances or to rebuy it again a few years later.

Briefly speaking, if collective control over technologies turns out to be
so difficult, it is so because these technologies continue to be "technological
enclaves". Controlling them passes by controlling the production of equipment
and their adaptation to the specific conditions of the economy, and this can be

realized only by national professionales and workers.

In this respect and on the same line of thinking, it becomes necessary
to reinforce and develop groups of national engineers in order to avoid too much
dependency on foreign firms. The control over national industrial structures
by foreign engineering has become the most subtle but also the most efficient way
of regaining external control over national investment efforts. For, in a way,
dependency through technology results more from the subjugation of national
economy to external decisions than from utilization of advanced technique with
all that they bring with them: overcharging, materials bought abroad, or long
delays in their deliver 1 etc,

Finally, attention should be paid to the fact that certain techniques may
implicitly carry with them certain modeis of production and consumption ?, which
explains partially some of the problems we face in this field. Therefore, it is

necessary to be selective with reference to characteristics of technologies.

1/ Conference on "transfert de tebhnclogie.." op. cit.
g/ F.Z., OUFRIHA-BOUZINA: An essay on the structure of consumption model
in Algeria:z: ONRS - CREA, 1979.
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(¢) The situation of engineering in Algeria
The development of national engineering capabilities is a prerequisite
for the integration of the chain: training-science-technology-industry. The
development of these capabilities has taken three district path 1 : antonomous
enterprises, integrated enterprises and companies working in the field of

construction and public works,

-~ Autonomous enterprises are three: principally the SNERI (Sciété
Nationale d'Etudes et de Realizations Industrielles), and secondarily fhe
I.N,P.E.D. and B.E.ReGs The latter was created to cater for the needs of
the army in 1967 was entrusted of some civil constructions. The range of

activities of these companies is confined to light industries,

~ The integrated enterprises within national firms are relatively
concentrated, (6 national firms have 84 per cent of the engineering personnel
and 3 of these, SONATRACH, S.N.S, and SN, METAL - which are the most important
in this respect, have alone 53 per centg/). These are engaged in heavy
industry.

~ The companies of construction and public works,

In general, throughout this decade Algeria has developed its capacities
only in general engineering (essentially civil engineering) whereas process

engineering and production engineering have not been very successful, This

explains pertially the acceptance of technology packages.

It may be interesting here to analize the experience of our two largest

firms,

1/ M, BENBOUTA: op. cit., p. 299 and following pages.

g/ H., FARDEHAB: Les problemes de technologie dans 1f%industrialisation
de 1¥Algerie: les lecons d'une decennie d'industrialisation 1967-77, Doc,
stensilled, 23 Oran, April, 1980,
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As far as the S.N.S., is consernod the research-development group was born
in Al-Hadjar complex, in direct confrontation with production technology and
on this basis it has been able to resolve many problems, Thus, there rose the
problem of obtaining on the spot continuous casting steel from killed steel.
According to suppliers of know-how, only rimming steel is likely to be cast
continuously and since this rimming steel was not produced on the spot, it

had to be imported.

The work of the research-development group, ended up with the elaboration
of a proccdure peruiting  the preducticn of killed steel from the galvanized
steel scheet which has been cast contiruously on the spot. Apart from the
most visible and immediate success of the operation, there was an economy of
currency thus saved by the non-importation of 40,000 tons per annum of rimming
steel roelsé/. Purthermore, one must before all take into consideration the
capabilities of deasign and of innovation which are, in our opinion, more
imported and should be urderlined. Yet, cne should at the same time underline
the . Tact that we have not been able to achieve similar results within homogenous

and stable teams to solve problems,

As for Sonatrach, we can trace the evolution of this experience on the
basis of an internal document which the firm submitted to the Ministry of

Energy and Petro-chemical Industries.

Io reading the table below, it will be seen that the essential part of
engineering activities seem to have been absorbed by the follow-up of projects.
Therefore it seems difficult to judge: is it the beginning of accumulating

experiences or is it simply a question of techno-administrative management?

Table 1% is not based on concrete data, but rather of impressions and

partial data.

A/ Based on internal docuwcent of Sonatrach, entitled "Engineering et
Realization ~ Division Engineering et Development”.
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Table 1

Sectors with Engineering activities within the M.E,I.P,

Feasibility Basic Execution Management or
Sectors engineering engineering engineering the follow up
of projects

Power stations X X X X
High tension lines and posts X X X X
Conduits X X X X
Electricity distribution X X X X
Canal constructions X X
Liquefaction X
Refining X
Pertilizers X
Petrochemicals X
Elastomers X
Plastic X
Logistics X
Infrastructure X
Branches X X X X
Hydrocarbon prod, X
Industrial zones X X X X
(Arzew-Skikda)
Iable 14
Phases of Applied Engineering
Feasibility Basic Execution Follow up
engineering engineering of projects

Qualitative 90% T0% variable 100%
Sonelgaz

Quantitative 70% 5% " 100%

Qualitative 80% 507 25% 100%
Sonatrach

Quantitative 60% 15% 10% 100%




In particular, (and this expresses in fact the view that different tasks
of engineering can be nndertakon In certzin proportions by our own means),
it is mentioned in the document cited ehewe that qualitatively practised phases
deal with "repetitive ficids' in which teclinology wan bought once or several
times, in realization of inveslments, dealing with whole sets of eguipment of
the same or of identical nature. However, this includes foreign experts

integrated in the structures of the two firms (Sonatrach et Sonelgaz)g

It is also mentioned that the quantitative part of engineering in Sonelgaz
ig really exccuied by their own means, wheoreas in Sonatrach, "it would be
possible to be realized by their own means, if the scattered resources were pooled

end if they concentrated on a limited number of repetitive projects",

The pressures analized in the document point out, on the organization

level alones

~ High centralization with no clear priorities; a range of activity which

is too vast, diluting the availability of human resources,

~ TLack of specialization and of concentrating the efforts of available

resources on limited and realistic projects.

~ The inexistence of management for the engineering function as well as

for research and engineering methods,

Furthermore, many other points are stated in the above mentioned decuments
human resources are quantitatively and qualitatively below the minimum
requirements necessary for the functioning and development of engineering
activities; training suffers from "the insufficiency of specialized training
programmes and structures necessary for engineering (designers, projectors,
work supervisors)"; the nature of industrial relations does not stimulate the

cadres motivations (and this supports our analysi 2 )e

;/ We have got the document while the essential part of this paper has
already been written and was getting typed.
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~ The nature of contracts of implementation of large industrial complexes
is in contradiction with the object of development of the firm's personnel
themselves; consequently it is in opposition with the possibility of accumulating

know~how,

~ The rapidity of industrial expension and the variety of processes and
contractors have compromised the development of engineering activities in
favor of "project follow up" which is limited to a techno-administrative

management of contracts,

- Lack of training of homogenous and stable teams likely to become

reception sources of technology as well as of the foreign partnerst know-how,

Finally, among the problems posed by the environment, let us be aware of the
slowness and complexity of administrative procedures which represent a
considerable waste of energy, whereas the very large variety of norms and
standards used in the engineering of implementation makes the establishment

of our own norms and standards a difficult task.

We will not extend our anslysis to cover the policy and approaches proposed
in order to remark the pressures suffered, since in our opinion it seems that
awareness of this situation within Sonatrach itself and at its highest levels
represents a most positive sign. Only a determined, continuous and sufficiently
enlightened will is capable of promoting this policy efficiently., The time of
learning swimming by Jjust Jjumping into water should be over; Algeria is already
down in the water and it should systematically learn the right movements which
make a good swimmer, The development of engineering activities begins with
full awareness by all operators that it is one of the imperatives of the next
decade,to be carried out in accordance with the orientations and guidelines
of the National Charter.

Difficulties encountered in the field of transfer and control of
technology have contributed to the development of mixed-economy firms in
increasing number since 1970; they are going to be present in most important

industrial branches with a net concentration in the field of hydrocarbons
(59 per cent),
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But, besides the prior development of a means of production producing
. . . . , . . 1
sector, the objective of capiitalization on engineering requires, as A, LARBI"/,

rightly remarks the combination of:

- A foreign partner, being autonomous vis & vis large and dominating
industrial groups: so that such partner will have no objective reason to
reproduce technological dependency which is the source of repetitive

interventions snd consequently of additional profits:

-~ A national partner, conscious of the role of engineering in technological
dependency and cepable of selecting for production unit the engineers and
technicians who are likely to become oriented towards conception and design

rincipally through human
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Consequently, the basis for breaking up with imperialist domination reside
less and less in material accumulation (throvgh increasing production cap301tles
considered as "things" that we buy) and more and more in the control over

imported technigques and in autonomous production of technology.

;/ A, LARBI: "La planification ..." op. cit., p. 181-182,




Conclusion
The Algerian technology policy has now reached a stage where evaluation

is in order so that its effectiveness can be objectively analized.

The desire‘Uagoquicklythroughindustrialization,accompanied (initially)
by a relative availability of financial resources, have turned into a will of
technology acquisition, emphasizing, in the first place, the maximization of

technology absorption.

In the absence of general-guidelines that delineate and define ways and
means governing technology consumption, such consumption has been characterized

by the liberalism which had consequences at several levels.

- The most obvious and the most recognizable aspect is the cost of this
technology consumption; which explains the high cost of the Algerian industrializaticn,

Indeed, the way industrialization has been implemented has left it to the
sellers of technology to decide on the necessary means of production as well as
their prices. These sellers had direct and indirect interests in supplying the
most expensive and most sophisticated equipment with no consideration whatsoever

for our financial and human capacifties and capabilities.

- This has also necessitated recourse to and maintenance of a very expensive
engineering, and the maintaining at high costs of a considerable technical assistance
which seems to be enduring and to have set the mechanism of its own reproduction
(even if its volume tends to decrease), since it has confined the Algerian cadres
to techno-administrative management of projects. There is the risk that such
Algerian cadres will end up becoming technocrats without technology, and cut off

from the world of work and of technology.

This poses the critical question of shifting the decision-making process

on choices of techniques to foreign hands.




- More fundamentally, our industrialization experience raises the problem
of articulation between technology consumption and technology production. In
other words, it brings into focus on one hand the problem cof building up an
equipment producing industry which alene can give a relative autonomy to our
producticn system (without forgetting the question of coherence) and on the
other hand it rolszes the problem of absorption by the Algerian manpower of all
components of processes and techniques so that the operation, reproduction and
design of production equipment gradually become the domain of the Algerians

themselves.
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