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The search for new forms of industrial agreements forms part of
an appr.ach towards rebalancing industrizl relationghips between the
industrialized countries and the developing countries. It is iatended
to supplement the present approaches which tend either to implement a
new vorid economic order or t¢ effect modifications in -he existing

forms of industrial agreements.

At the industrial and sectoral level these approaches will
unfortunately be unable, in the immediate future, to provide a satis-
faztory answer. Conscious of this gap, the United Natioms Orgznizatiom
for Irdustrial Development (UNIDO) has accepted the respomsibility for
outting forward the concept of a sectoral development con‘ract at a
bilateral level. This initiative, combining the advantages of the
previous approaches and supplementing them, attempts to establish
balanced relationships between partners at different industrial levels,

in a precise industrial sector and in the long term.

In order to retain its universal character it is impor-ant that
this contribution should not be limited to formulating a new cool for
contractual relationships but should ensure that it is possible to adapt
it to the diversity of situations in the partners concerned from the
Xorth and from the South. Taking account of this desire for equilibrium,
the concept of a bilateral agreemeat and the necessity for long-term
relationships, chis pronovsal shnuld consist of a demonstration of a
methed for corscructing new forms of industrial agreements, suitable for

each sector and each partm-r.

Can such an approach, attractive as it may appear (o be, lrad in
practice to the drawing up of new forms of industrial agreements? This
question may find an answer in attempts at apnlication at sector leveil.
The choice of the experimental sector has fallen on the ivon and steel

industry for the following reasons:




- the state of advancement of UNIDO work in this field;
-~ the ease of collecting the information required by the method;
- the special place of the iron and steel industry in the process

of industrialization of the developing countries.

One may reasonably ask, therefore, why such a paper is being
placed before a mesting dealing with equipment goods. It seemed to
be important, in the present state of UNIDO work in this sector, to
demonstrate the contribution of the concept of a sectoral development
contract. The work in hand, covering typology, the level oif complexity
of the products, the m:lti-purpose nature of the production apparatus
and pcssible —outes of entry for the developing countries, cannot
produce any definitive results for many months. However the possibility
of using such a method could make i~ possible to assist the developing
countries in the imrediate future to promote the local production of
equipmen? goods such as standard items of equipment. Furthermore, as
can be seen from its application to the irom and steel sector, it is
possible to establish the bases for increasing the natiomal production

of specific and standard equipment goods through sectoral comtracts.

The essential value of such a parer lies therefore in the
demonstration of a method for Jrawing up new industrial agreements even
if, for practical reasons, the iron and steel sector has been selected
as the field of application. The method does however remain a gemeral

one and, in particular, is applicable to the equipment goods sector.

Defininz a sectoral development comtract

Before presenting the method it is important, in the interests
of better general understanding, to define the concept of 3 sectoral
development contract. The definition which seems to us to be the most

pertinent is as follows:

"A sectoral. multiform and long duration contract between two partners
of different industrial level, bascd on a balanced exchange of the
following type: a quintum of development against strategic :esources.
Arising systematically from the sectoral analysis of potentizlities and
complementarities it assumes the collaboration of all the partners con-

cerned under the respective leadership of their governments. The overall
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equilibrium cf the contract therefore lies in the acceptance, by the
parties concerned, of Jrawing up a long-term programmed iisc oi deveiop-
ment objectives, om which are to be structured the legal, technological,
finaacial and corwercial architecture of the contract. As a counter—
part of this co-operation, and of the keenest prices, the less
industrially favoured partner is assured of consequent ccmpensation from

the cther partner."

A statement of rhe method

Starting from a specific industrial sector, the developing
country needs to establish the prcgressive levels of industrial mastery
and, vhere necessary, to draw up the tree of technolugical decisions,
to clarify the system of the compoments involved in taking investment
decisions, to understand those factors which fall outside his influence,
to analyse the forms of contr>l on thesc elements, to appreciate the
links between these roles, to appreciate his cwm situation, to draw up
th2 list of the factors in the negotiation, to analyse the long-term
development cf his resources, t> consider posszibl: solutions and to
distinguish those solutions which arise from Morth-South negotiationms,
from South-South co—-operation and arising from bilateral agreements, to
locate possible supplementary partners, to appruciate their strategy in
the sector, to establish a system of compensation and, finaily, to coa-

struct the consequent industrial agreement.

Such a method therefore requires a good understanding of the
sector, its technological developmeant, the actors and their strategies,
for its application. It implies, in the case of those ~nuntries cf
the South which use it, an understanding of their own level of industiial
mastery, the defining of a development strategy at sector level, a
ranking of the .ntended objectives and, finally, the desire to escape
from the conventional technology/mouey exchange. Experimental application
of the method would seem therefore to be essential for demomstiating its
utilitarian character. The studies in the annex will rake it pcssible
to follow up the pathways in the p 'ncess of analysis in the industrial
sector. The first study is devoted exclusively to the application of
the method, and results in the fundamental subjects to be written into a
development contract. The second study deals, in a more detailed manner,
with *he analysis of the previous conclusions so as to teast their coherence
and tc construct the system of support and counterpart. Whilst the
first study attempts to justify the concept of a sectoral uevelopment
contract and to locate its place in international econosic relati~ 3,

the second utilizes the informetion suppliud in the fi st so as to attempt
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to liat the possible subjects for a developwmrat contract in the secter.

The results of the method

These will be set out in a sumpary maaner, grouping the con-

clusions togethez.

Principles for comstructing industrial agreements

- structuring the industrial agreement around complementary partners:
engineering companies, iron and steel producer, eyuipment suppliers,
Final Client, govermments of the countries concermed;

- balancing of the contruct, based on guarantees cf long-tzrm seccoral
development as a counterpart of a guaraatee of supplies of strategic
Tesources;

- breakdowm of the risks of the comntract in accordance with the
natural responsibilities of each partner;

- planuing the development of objectives;

- prior choice of the¢ counterparts, and establishment of a system of
premiums linked to achievement ‘f the objectives;

- limiting competition on the basis of an analysis of the potential-
ities and complementarities of the possible partners;

- construction of the organization diagram of relationships between

the partners.

Possible subjects fcr rthe development contract

Financing

- linking financing to the recults from iacreasing production;

- extension of financing to cover the financial reeds resulting from
the period of achieving full productiom;

- extension of the financing to cover needs for local currency.

Investment costs

- analysis of the technological choices offered, and the choice of
econcmic variants;

- elaboration, by the competent partners, :f the detailed contents of
the design studies, complete and suited to local conditions.

These studies should be available prior to the negotiations so as to

facilitate agreement between the partners, without arbiguity and

without financial surprizes;




- rejection of classical construction soluvtions wtich commit the
partners in the industrialized countries neither technologically

nor financially.

National intezratico

- establishment of national engineering capabilities at detail, general
design or process engineering levels;

- search for an integration objective compatible with intersectoral
planning, and the implementation of the ccrresponding resources;

- analysis of the prcblem >f local manufacture of spaces, and Aaccept-
ance of the objectives fixed in the sectoral development cc.tract;

- extensive usage of techuiques of utilizaticn of the iron and steel
products from the future plant, and the assistance of partners in

the due realization of this objective.

Reaching full production

- implementation of a technological transfer organization, r2spomsible
for supervising the realization inter alia of the following conditions:
. quality and volume of the relationships between the partners,
. adaptability of the comcept to local conditioms,
teaching and dynamic organization of reaching full production,
. quality and voiume of docv .tation and training (individual
and collective);
- assistance in the lcczl manufacture of spares, the establicshment of

useiful stocks and the rapid delivery of imported parts.

Management

- establishing supplics of raw materials (coke), cou.umables and spares
iccording to formulae guaranteeing the statility of prices and
deliveries;

- agsistance in improving productivity;

- implementation of social comditions guaranteeing personnc. stability.




Establishing a system of counterparts is complex, since it
depends on the potentialities and complementarities of the partners
and also on the number and volume of the objectives which have been

fixed.

In order to select the system which is most suitable, the
developing country must, first cf all, establish basic formuliae of

the following types:

- financial premiums;
- long-term delivery at preferential rates o mineral or agricultural
materials;
- long-term commercial agreements:
. on iron and steel products

. on equipment goods.

The country must choose between these various formulae afrer
having tested their respective values from the point of view of each
partner. In fact it is probable that the optimum solution will be a
combirnation of these formulae, making it possible to define at all times
that financial involvement which is most suited to the partners con-

ce-ned by the success of the objectives of that per‘od.

The system selected must be sufficiently interestinyg fnr the
State of the industrialized oountry to agree to guarantee the develop—
ment contract in such a way that this guarantse can operate naturally,
throughout the progress of the contract, in favour of the realizacion

of the objectives wnich have been fixed.
Conclucions

International economic relationships are characterized by
increasingly marked inter—dependence with the development of exchanges.
The developing countries have progressively realized the need to
establish this inter-dependence ou more just bases, conscicus in this
respect of their own economic backwardness but also the value of their
resources. Tn order to arrive at this posirion various routes for
negotiation have been opened up between the couuntries uf the North and
of the South. OQur proposal is one of these possible routes; -ts
principal merit is that it presents a formula which meets the needs

and possibilities of the develcping counzry.
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Exchanges in monetary form are particularly suited to the
industrialized countries, carrying out trading in goods and services,
since their level of development alicws them to utilize fully the
advantages of such a practice. Ry contrast, in the case of the
developing countries, monetary exchanges do not operate in their favour,
even if they have major finamncial resources. In fact, in the field of
technology it is not sufficient to have resources to buy well, use well
and manage well. Any formula making it possible to achieve a kind of
technological exchange against resources brings partners at different
induetrial levels to a better balance, since it places them in positions

of equality in the event of non-conforming exchanges.

It is therefore one of the merits of the development contract
that it takes into account the orgamization of the economic inter—-
dependence on biluteral bases, allowing balancing of the relationships
between the partnars by a system of counterparts, and, finally, of

establishing co-wperation on methodical bases.




PRESENTATION

Our previous study on industrial relationships between the
developing countries a'd the industrialized countries has shown the
necessity for establishing new forms of cooperation. Industrial
agreemerts need to be established on the tasis of a long-term
development contract which takes intc account the specific nature
of the industrial sector, the technological level of the partners

and the intended objectives.

The principles of equilibrium, cooperation and interdependence
also assume the establishment of a system of reciprocal counterparts,
ensuring balanced dependency. The formulation of this new type of
industrial agreement is therefore the result of a methodical approach
applied to the selected industrial se¢ctor, casting light on the
actors and cheir various interests. The architectural comstruction,
adapted to the diversity of situations and the requirement of long-
term relationships, results in a development contract. In order to

illustrate our approach the sector chosen is the iron and steel industry.

Utilizing the results of this study, and remaining within the
iron and steel sector, we then propose to continue our approach by
aualysing, in greater depth, the influence of the principal factors in
such a way as to optimize their integratiom, and in this way to structure
the bases of cooperation. The essential objective is therefore one of
exploiring the method(l) more completely by demonstrzting its capacity
to supply the ¢irue subjects of a development contract and also its
capacity to integrate more ambiticus objectives such as the national

productiou of equipment goods.

In order to illustrate the selected p.su of working the diagram
on page 3 makes it possible to identify the various factors and their
relationships. The object of our study, in the first part, will be to
analyse these relationships and so to establish the principal conclusions
for the iron and sieel sector. The second part, devoted to new
industrial agreements, will proceed to integrate the conclusions within
the development contract, making the counterparts and supports coherent

but without owitting to specify the prior conditions for such a negotiation.

st p——

(1) See previous study, page 4, Methodological aspect.




Finally, and in order to ensure the r=alism of ~ur approach, we will

acggibla forma of conflict between th2 partmers and the

vays in which these can be resolved.
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1. ANALYSIS OF THE FACTORS
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tha long—-term relationships between an
iadustri-iized country and a developing cour%ry, particularlv in the
iron aud steel field, it is important to determine the esseatial bases
of these relationships. By utilizing the results of our previous study,
1l more particularly the system of the factors fer decisions and the
system of forms of comtrol, it is possible for us to show these factors

and their links om a diagran.

Successively, therefore, we will be studying the following
factors: investment costz, financing, integration, acanieveient of fuil

production, management.

I. INVESTMENT COST

Investment cost i1s an essential factor in the irom ind steel
industry because of the size of the finmancial sums involved i: such an
investme... Cenerally speaking the unit cost of investmeni per toune

of steel is 1 function:

- of capacity,

- of the technology chosen,

- of the mode of construction,
- of the mode of financing,

- of the level of integration,

- of the level c¢f under-development.

Tk"s relationship, with its many variables, must ve clarified

for the iron and steel field.

I. Structure of jnvestment cost

In order to identify the importance of the various factors in the
continuation of cur study we will indicate a basic stru:ture of investment
costs in the iron and steel industry. Our own information, confirmed by
other sources(z’, makes it possible to establish a structure valid for
a non-turnkey ~onstruction. The figures which we supply are essentially
orders of magnitude and refer to an iron and steel investmant of the

conventional type.

(2) in particular IREP, November {973
Capital goods for the iron and steel industry in the developing
zountries.

. et e,
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Comparison with the information obtained from other sources

poses the problem of the coherence of the headings.

For this reason

we propose 3 relatively detaille: structure of the investment costs,

both to facilitate compariscps and also to allow us to establish a

more detailed analysis.

The brcskdown of the investment costs caa be set out in the

following form:

Equipment

Erection

Civil
engineering

Engineering
and
supervision

Miscellaneous
listed

Miscellaneous

Taxes

production
structurai metalwork
miscellaneous, cables

and pipework

mechanical
electrical
carpentry

painting

coastruction

earth works

buildings

civil engineering
electrical
pipework

mechanical

spares
training
transport

comm? ssioning

30%
62

62

5%
2%
12
12

kY4
12
27
4%

TOTAL

42%

63

18%

10%

10Z

4z

107%

1007

¢ ———— —,



We {ind a rule which is valid for all the basic industries
(iron and steel, petrochemicals, cellulose and paper, etc.): the
contribution of equipment is of the same order of size as that for

work and services ou site.

I.1.2. The influence of the size of the investment

Information from the various sources in our possession, such as

(3)

the various indications provided in the UNIDO document , makes it
possible to esisulish the following relationship between Y, the umit cost
per toane of steel, and X, the capacity in millions of tonnes. On the
basis of the UNIDO figures, and with a basic iadex cost of 100 per tonne
of steel for a basic capacity of 5 miilion tonnes per year, using the
conventional route for flat products and for a new plant, we obtzin:

Y = 135.86 x X 022

or, again, we can formulate the following rule:

Investment cost is proportional to capacity to the power of 0.78. This

law is confirmed, by our own sources, for capacities greater than | million
tonnes and shows, .n particular, the importance of scale effect up to
capacities cf 2 million tonnes. Beyond that the gain becomes marginal

for a developing country confronted with other types of constraints. In
the production of long products scale economies would seem to be less than
in conventional production lines, and the maximum scale economies are

)

obtained at 300,000 tonnes per year In the same way in the direct
reduction route scale effects are considerably attenuated beyond a
capacity of 600,000 tonnes per year. Finally the unit investment cost

is lower for extending a plant than for the creation of a new plant.

I.1.3. The influence of the techmological choice

Qualitatively speaking it i= accepted rhat the choice of the
conventional route is more costly than the choice of the direct reduction

route. Furthermore within the conventional route itself the choice of

(3) The World Iron and Steel Industry (Second study) UNIDO/ICIS 89,
November 1973.
Manual for the Preparation of Industrial Feasibility Studies (UNIDO 1978).

(4) World Industry since 1960: Progress and prospects. UNIDO 1979.
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the flat products sub-route involves higher costs. BHowever the use of
the continuous casting technology comtributes towards reducing costs in
all the routes as compared with the more traditiomal solutioms. For
this reason it is difficult to put forward orders of magnitude for
comparison of the various routes, especially because of the influence
of scale economies. Finally the increase in the long=-term investment
costs, higher than inflation, ircreasingly differentiates the costs in

each route wich time.

I.1.4. The influence of the mode of coustruction

Although it is difficult to identify the specific influence of
this criterion (because few exampies for comparison exist, in the same
countries, between the various methods of construction in the same sector)
we can however confirm that the investmeat cost increases, at the present
time, with the degree of contractual aggregation. In particular it is
accepted rhat the minimum excess cost of a turtkey formula, as compared
with purchase in separate units, is 33%, part of which can be justified
by the additional costs and services, the remainder by provision for

risks and additional profits.

This multiplying coefficient also varies as a functior of political
criteria (risks, etc.), of ecomomic criteria (local productivity of labour,
existence of an infrastructure, level of technological mastery, etc.),
and of cultural criteria (adaptz:ion of expatriate personnei, proximity
to the parent country, education, etc.). All these criteria, as evaluated
by the industrialized partner, cam vary the multiplying coefficient
between 1.33 and 2 or even more in special cases. As an indication we
Lkave attempted to break down a multiplying coefficient of 1.323. It would
appear that half the excess ccst results from real and additional servicas
provided by the comstructor, the remainder being divided equally between

excess profits and provision for risks.

I.1.5. Influence of financing

Without going into detail, since this factor will subsequently be
analysed, we can emphasize the impact of the interest payable and the

mode of cradit, whether buyer or supplier, on the cost of the investment.
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However the inalysis is complicatad by the influence of the mode of
construction, of the amount to be financed, and its distribution

between internal credits and extermal credits, and the time required

for comstruction. It i1s accepted, as a general rule, that the interest
payable during the construction period constitutes a cost which must be
integrated into the total investment. In particular in supplier credits
the cost is integrated directly into the supplies contract. The diversity
0f cases counsequently results in a wide range of estimares of the cost

of the interest payable; in general this item is evaluated at between

1 and 5% of the total investment. Overall formulae for comstruction

and supply of credits are the most cmerous in this respect.

I.1.6. Influence nf the degree of integration

Those modes of construction which favour the national integration
of equipment gcods tu the highest extent tend to induce higher investment
costs because of a limitation of competition. This ohanomeron is even
more clearly shown in the deweloping countries at the beginmning of
industrialization since it is accompanied, in the absence of total
mastery of the project, by delays in vuilding which are extremely costly
and which can represent up to 3% of the cousc of the investment per month
of delay. 4s far as the cost of this integra:ion is concermed certain
§eveloping countries allow an additiomal 30 to 40% on the import price
in favour of national production. It is consequently conceivable that
investment cost would increase with the phenomenon of integration of
local equipment goods, but could also sometimes be reduced as a result

of the lower cost of local labour.

I.1.7. CONCLUSIONS

Investment costs in the iron and steel sector depend very largely
on the mode of construction which is chosen and size, particularly in
the production of flat products. It depends aiso on the rational capacity
to master the project, cn local objective conditions, on a coefficient
of risk as evaluated by the industrial partner, and the evolution of

costs with time.
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These 1nitial conclusions allow us to identify those parameters
which ieflnence the cost factor. but we must alsc take into account the
inteinal factors in the increidse in cost. The tax and customs systems
oi the developing countries, the absence of infrastructures, the
enviromment &t industrial, social and communications levels, and the
system of internal financing, create additional charges wiich are imputed
to the investment. All these elements, added to the previous conclusionms,
can explain the existence of a ratio of 2.3 between the unit cost of
iqvestment in the developitg countries and the unit cost in the

industrialized councries.

I.2. FINANCING

The problem of financing is shown in its full seriousness for
those dzveloping countries wishiug r- build an iron and steel industry.

A number of factors would seem to infiuence this, in particular:

- financing conditions,

- investment cost,

- the mode of construction,
- the degree of integrationm,

- the rate of achieving full production.

We will be examining succesgsively the influence of these factors
through the specific aspect of their influcnce in the iron and steel

industry.

7.2.1. The influence of financigg:conditions

Financing it the field of the iron and steel industry is subject
to the influence cf the bagsi-c credit conditions: rates, duraticn and
deferred reimbursement. However in this sector, because of tbe high cost
of the investment, its low profitability and the time required to reack
full production in the developing countries, these factors play an even
larger r6le. The total sum required for financing is, for example, of
primary  aportance in the decision to invest, as is also the duration
of the credit which considerably affects ~he balance of payments of the
investing country. One can easily understand, therefore, the reason for
the delay in launching new projects in the countries of the South which
do not have major financial resources and which cannot obrain interesting

financing conditions.

e — r—



I1.2.2. The influa2nce of investuent costs

On the basis of the analysis which has alreadv been carried
out on investment costs, and more particularly on the relatiorship
between cost and capacity, we can understand the financing difficulties
for large capacity projects. If ome looks at the influence of the
technological factor it is easy tv understand the aifficulties in
financing projects using the conventional route for producing flat
products. By contrast in the case cof the routes producing loug products,
or involving direct reductior, since the maximm scale effects are very
limited the unit investment cost rapidly flattens out. Small sized umits
are more economic and require less capital and should consequently be

more easily financable by the countries of the North.

I1.2.3. Influence of the mode of comstruction

The mode of construction influences the investment cost, and

therefore we should logically expect that financing would be more difficult

for formulae of the turnkey type. In fact this is not so.

In effect the size of the contract, the political and ecnnomic
links established by the constructors and the load of work involved,
together with the financial gains which are expected and the simplicity
of financing by a single contract, emncourage the cour vries of the North
to offer financing. In the 3ame way the countries of the South tend to
prefer such a method of construction because of the ease of obtaining
financing. This is a point which merits more detailed analysis. If we
let X the investment cost on an engineering consultancy basis for a given
annual capdcity of steel, and if Y is the corresponding turnkey cost, we
have already noted that Y = .33 X. If we accept a breakdown of Y into
80Z currency and 207 local money, and a breakdown of X into 70% currency
and 302 local money, then, as a geme:zal rule, turnkey contracts benefit
in regard to external financing at a rate of 80 to 90Z of the currency
part; we may assume a figure of 857 here. External finmancing of a
turnkey contract therefore corresponds to 68Z% of Y, or 90Z of ¥. In
the formula with engineering consultancy the compression due to numerous
contracts vesults in a rate of external financing which rises at the

maximuma to 652 of the currency part, and hence is 46% of X.




- 11 -

The gap between the *wo forms of financing corresponds, in fact,
to the gap between the currency part increased by the excess cost factor.
The arguments in lavour of easier {inancing of overall formulae must
therefore be used prudently by the countries of the South. By contrast
it is undeniable that the latter formulae benefit frcm more interesting
financing periods and from staggered reimbursement periods because of
the link between reimbursement and provisional acceptance of the whole

of the project rather than to the delivery of any particular part of it.

T.2.4. The influence of the degree of integration

Generally speaking a high degree of integration in the engineering
consulcancy formulae reduces the requirements for external firancing,
but conversely major external financing requirements penalize nationzl

integration, as in the case of certain Latin American countries.

In formulase of the cturnkey type local integration is not greatly
desired by the industrial partmer, and the financial organization does
not offer credit except on the basis of the total goods exported; from
this it follows that in all cases a political desire for vational

integration cannot be accommodated to the comventional sources of financing.

I1.2.5. The influence of the rate of reaching full production

The rate of achieving full production affects financing in several

ways:

- by its influence on the capacity for reimbursement,
- by the need fo: supplementary financing resulting from

po<sible losses.

In fact whilst the need for financing during the investment phase
is clearly appreciated the subsequent needs during the first yezrs of
production are regarded more casually, since these are fraditionally
covered by internal financing. It is necessary to indicate these needs

clearly so as to show:

a) the importance of the rata of achieving full produ-tiom on

cash flow problems,

b) the magnitude of the actual needs.
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in order to make it possible v undersiaud these proviems we

have established a very simple mathematical model, the details of which
are given in an amnex, and which will make it possible to visualize, by
wvay of the gzaph ou the following page, the changes in the operational

cash flow for an ironm and steel unit in a developing country.
It seems to be possible tc identify three distinct phases:

Phase 1: the loss—making results of production are added to the
effects of credit reimbursements, and the maximum level of cash flow

problems reach the level of the total investment costs.

Phase 2: production reaches its maximum level, the cash flcw
position is improved whilst the possibility of amorvization creates

monetary reserves for cash flow needs.

Phase 3: the period of amortization is completed and the
influence of taxation is felt on the results; therefore the improvement

in cke cash flow position becomes slower.

We have, on the basis of this reference situation, considered |

several variants:

a) investment in the developing countries benefits from reduced

coste, but with an unchanged rate of achieving full production;

b) rhe rate of achieving full production in the dev:loping
countries is the same as in the industrialized countries, “ut the investment

cost is unchanged;
2) the two previous favourable conditions are com>ined,

d) finally the case of the industrialized countr where the rate
of achieving full production is rapid, the investment cost is lower, aad

where the selling price of the iron and steel projects '.c more economic.

Anaiysis of these variants makes it possible to draw the following

conclusions:

-~ the need to subsidize the massive cash flow requirements during

the operational phase (this may reach the tctal investment cost);

- the necessity to find a system of tax holidays or subsidies to

ensure viability of the project;
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- the necessity to extend the duration of credit, particuiarly
in the case of those developing couniries with smallest

resources;

- the necessity to link the reimbursement of borrowings to the
rate of achievement of full prodiction in the developing

countries-

- the gravity of the cash flow situation of iron and steel plants
in the developing countries is the result of lack of adaptation
of finzncing of the investment, of the high cost of the
investment, and the slow rate of achieving full production,
despite the high selling price of iron and steei products in

the countries of the South.

1.2.7. Conclusions on financing

Obtaining financing for iron and steel projects is an essential
condition when countries of the South decide to invest. In this sense
projects of low capacity, directed towards changes in the international

division of labour, are more favoured. However oversll formulae for

—. e it w——,

construction benefit from a favourable prejudice on the part of the
financiers of the countries of the North. Generally speaking financial
encouragements to export do not favour the national integration of
equipment goods. Finally the duration of credizs, and their level, are
not suited to the special problems of the developing countries because
of the slow rate of achievement of full production and the demands
resulting from the high cost of the investment. Efforts made either to
accelerate the rate of achievement of full production, or to reduce
investment costs, considerably influence the financiil needs in the
operational phase. Furthermore by accepting a rate of credit of 87 over
7 years with a rate of inflation of 127 per year the industrialized
countries which finance turnkey exports seem to be subsidising the

buying country in the following manner:

let Y = 1.33 X be the relationship between the co.c of

turnkey and non-turnkey construction.

The ircerest advantage ia the case of the turnkey formula

represents:
0.85 x 1.33 X (0.12 - 0.08) x 4 = 0.18 X

This represents the net minimum excess cost for turnkey plaats

(excess profit + risks).
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This observation tends to show that, through turnkey formulae,
there is a transfer of subsidies from the industrialized country to the
constructor and through the buying country, since the gain on the rate
of interest granted to the purchaser must be compensated for by aun
excess cost to be paid to the supplier. In formulze iInvolving
engineering consultancy, by contrast, this subsidy seems to be partly

retained by the buyer.

I.3. NATIONAL INTSGRATION

The structure of investment costs in the iromn and steel industry
is very valuabie for appreciating the level of national integrationm ia
terms of volume, but it is important to locate the volume of equipment
in terms of toonnage. In this respect it is accepted that, for an iron
and steel plant with an annual capacity of | million tonnes of steel,

the following tonnages of equipment are involved:

80,000 tonnes of production equipment, including 50,000 tounnes
mechaniczl and 20,000 tonnes electrical;

80,000 tomnes of metal structures, roofing and facing;

13,000 tounes of stocks of spares, including 8,000 toares
specific spares, 2,000 tonnes standard spares and

3,000 tonnes general spares.

In economic terms equipment represents 50Z of the cost of the
whole, the remainder representing work on site. Spares represent 7%
to 102 of the cost price of the product, but their unavailability is
responsible for more than 507 of the loss of potential production in
the developing countries. Taking into account the high cost of investment
it is therefore necessary to analyse the prospects for integration with

great care.

The iron and steel industry, as a supplier ro the electrical
and mechanical engineering industries, needs to promote activity in
equipment goods during its realization phase, more particularly in the

case of an iron and steel industry producing flat products.

In order to understand more clearly the problem of national
integration and, more precisely, that of the manufacture of equipment
goods in the iron and steel field, it is necessary to analyse the réle

of the following main actors:
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- che entrepreneur.

engineering consultants,

sunol ier of equipment.

It is possible therefore to locate, in qualitative and quantitative

terms, the various stages of integration of equipment goods into the irom

and steel industry and, as a consequzuce, t0 evaluate the elements in a

strategy for integrated development.

I1.3.1. The engineering function

This has the following objectives, whi_h assume the existence of

special capabilities:

ijectives

- information research and

processing

- management of construction

and commissioning

- management of supplies

- assistance to the client

- adapracion %o evolution

—~
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Capabilities

recordiug

summarizing

genaral, process and detailed design
adaptation

integration of natiomal production, etc.

establishing standards

work programming

site organization and coordination

drawing up specifications

control of building, acceptance, invoiciag,
inspection, reminders, etc.

drawing up and managing the budget
selection of suppliers

buying, comparison of tenders

control of manufacture, despatch, invoicing
drawing up and following uo contracts, etc.

preparation for decisions

representation of ciients' interests

technical assistance during commissioning

assistance in implementing productioan,
maintenance and mauagement organization

administrative management: mandating, etc.

teedback nf iniormation from clients and
suppliers

liaison with applied research

equipment producers and suppliers, etc.




The principal preoccupaticms of this function are regularizatioa
of the workload, the modernity of the design, development of the market
and direct contact with the final client. This function is generally
classified under general engineering, process engineering and detail
engineering. Its rdle is essential, as we have already pointed out in

the first study, in relation to:

- the selection of parameters,

- the degree of integration of the plant,

- the ievel of reliability,

- the choice of the process,

- adaptation of the equipment to the use of local macerials,
- adaptation of the product to the market,

- the degree of sophistication,

- the volume of supplies,

- the origin of the supplies,

- the effect on the enviromment,

- the quality and time needed for comstructionm,
- the quality of future production,

- the cost of comstruction,
to list only the most important points.

Simplifying, therefore, we may consider general and process
engineering as being responsible for the design, for defining the process
equipment, for drawing up the guide plamns, for the g2neral specifications
for equipment and all the prime contractor functioms. Detail engineering
is responsible for the drawings, the detail installation drawings and
more particularly in the following sectioms: civil engineering and earth
works, structures, electricity, instrumentation, pipework, and metal
fabrication. This distribution of the tasks allows us, by using the
detailed structure of the investment costs, to locate the possible
range of integration of local equipment goods in the various stages of

development.

I.3.2. The function of the equipmeat supplier

It is necessary first of all to distinguish between equipment
bough” from a catalogue (current and standard products) and special

equijment.




We are mcre particulaily interested in the -tandard and spacial
ejuipment which can be estimated, according o the structure cf che
investment costs, at 397 of the toral cost, or 302 for production equipment,

6% for structural metalwork and 3% for spares.

The objectives for this function are ¢s folluws:

{ design
- rasearch and development g
. manufacture
into new processes and .
. testing
materials
marketing

adaptation to the client's needs

drawing up the calculation notss aad
selecting materials

drawing up the estimates

aegotiation

- design cf equipment

documentatiou

training

technical assistance for production and
maintenance

after-sales service

adaptation of the equipment

delivery of spares

manufacturing agreements for spares

- assistance to the
clientele

NN TN NSNS TN NN TN TNV T T TN

buying, quality coutrol
defining the list of work and the
machine loads
- production manager .at programming
manufacture
sub-contracting
assembly
quality control, tests
despatch, ereccing on thi site, testing

The major preoccupations of the equipment supplier are:

The work load, since fixed costs are gemerally high,

Long-term developments in research,

The correct evaluation of prices in regard to competiticnm,

- The provision of financing fo~ clients.
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However he has many advantages, arising from the possibility:

3) of diversifyirg his manufacture as a result of the multipurpose nature

of his production apparatus,
b) of sub-contracting manufacture in order to reduce fixed costs,
c) of effcctively protecting his know-how.

Finally attention shculd be drawn o the rdie of the various major

production routes for equipment goods for the iron and steel industry:

- structural metalwork, metal fabrication, heat-welding,
- forging, casting, machining,

- machining, erection,

which calil on technologies of very diverse complexity. However whereas
the levels of complexity in the last two routes are linked with the mastery
of production management and technology, the complexity in the first route

(5)

arises from proaduct design'~’.

Furthermore we must not forget the special problem of the production

of spares which involves:

a) tect~~logical transfer,
b) training skilled personnel,
¢) defining the production tools,

d) supplies of scmi-products.

1.3.3. The enterprise function

The enterprise function can be subdivided into the realisation
sub—function (civil engineering, earth works, etc.) znd the erection sub-
function. It is necessary in effect to distinguish these twc sectors
since their rdle differs. The realisation sub-~function has the folloving

objectives which call on special capabilitics:
4
supplies

control of changes in basic costs
indexing prices

- commercial management negotiacing prices

q understancing local conditions
invoicing

meeting delivery and budgets
guarantees on work

(5) UNIDO Position Paper on Equipment Goods. Algiers Seminar, November 1979.
IREP studies: Capital goods for the Iromn and Steel Industry, February
1980
Transfer of Technology and Engineering in the Capital Goods Industry,
February 1980.




estimating the volume of work
estimating the requirements in men and
machines
prozramming the work
| carrying out the work
from drawings supplied immediate adaptation of the progress f
work to the problems encountered:
- weather conditions
ﬁ - lack of drawings
; lack of materials
i - delays

by the engineering

consultant or design

offize

- non—-avallability of machinery, etc.
a priori estimation of costs either
contractually or on invoices
control of progress, 4quality, cost,
L efficiency.

The hazards of construction, the quality of materials, the cost
of materials, the delivery of drawings in quality and on time, and the
productivity of labour, constitute the major preoccupations cf the
enterprise which in this way has to face up to permanent financiai risks.
The effirient utilization of its potential, and an accurate estimate of
the volume and cost of the work, constitute the foundations of success.

In the enterprise this know—how is locat:d at the following levels:

a) costs,
b) possibilities of producing particular works,

¢) the quality of the labour and compliance with deliveries.

The erection sub—function differs from the realisationm sub-function
in the nature of the tasks assigned to it. In erecticn the objective is
the installation of materials and equipment, implying a detailed
understanding of the latter, so as to allow their subsequent use. Whilst
this function requires the same capabilities as the realization function
it is generally closely linked to the supply of equipment function. The
financial risks are, however, much lower, but each speciality demands

skilled personnel, generally with considerable experience.

After having briefly studied the functions of the principal actors
it is necessary to return to the Final Client who is responsible for

promoting the national integrationm.




I1.3.4. The rdole of the Fipal Client

Promoting the national integratioa of gocds and services is
fundamentally the rdle of the Final Clienz, tut in reality it is very
closely linked with the prime contractor. Therefore in formulae for
turnkey or engineerirg consultancy coastruction mastery of this promotion
is found in the rdle of the engineering consultant or assembler;
experience shows many examples of conflict resulting from this dual
responsibility. Consequently we must continue our analysis in greater
depth so as to find possible solutions which could be integrated inty

the new forms of industrial agreement.

I.3.4.1. The obectives of the Final Client

The Final Client, in this study the developing country, may

consider four types of cbjectives in regard to national irtegratioun:
1) national integration of the enterprise function;

2) national integration of the equipment goods production

function -

a) in the realization of the iron and steel project,
b) in the production of spares,

c) in the process of iron and steel production.

These otjectives can be cumulative or, ou the contrary, may
be dissociated; they involve above all a political decision on the
part of the planner and therefore comstitute a factor in the overall
development strategy. In this sense we cannot replace, in the appreciation
of these objectives, the national policy-makers, but we can and should
indicate the impact of their decisions on the iron and steel sector.
Finally it is necessary to emphasize that the choice of one or mc.e
objectives is shown in the choice of a level of integration, for the
objective(s) chosen, which is compatible with the choices of intersectoral

planning.

Returning to the structure of investment costs in iron and steel
we can translate, in a quantitative manner, the scope of the previous
objectives. This expression takes the form of a percentage, in value,
of the cost of the investment with, however, a reserve which we will
subsequentlv formulate in regard to the utilization of the percentage

of local money as a reference for the level of 1.:~jration.




The first objective corresponds, at its maximum, to an
integration equivalen: to 252 of the total investment. The second
objective invoivés, at its extrame level, 2o integration equivalen:
to 452 of the investwment cost. The third objective corresponds to
an integration equivalent to 3% »f the investment cost, but also to
total independence in respect of spares during the period of productiz...
The fourth objective is more éomplex and less quantifiable; it involves
the levels of real and natiomal integration of the previous objectives
but it is, above all, a function of the nature of the iron and steel
production which is being envisaged. For example the production of
flat products favours integration in equipment goods, wherea:s the
production of long products tends to favour integration in the construction
sector. Generally speaking the choice of the flat product route makes
the integration of equipment goods in the structural and metal fabricating
route possible, the more so since the nature of the product (steel or
carbon steel) makes it possible to cover a large part of the downstream

demand.

I.3.4.2. The possible stages

For the first objective the volume of the work, rather than the
level of complexity, constitutes a constraint for national enterprises
in the realization of an iron and steel project. For the second objective
the increasing complexity of the manufacture of equipment goods creates
a cruder progzression in each of the produccion routes. Using the work
of IREP(6) on this subject, and extending the breakdown by levels of
complexity to the ocher items in the cost of investment, we can establish
a total breakdown of the useful investment co3ts which can be used in
an analysis of the level of national .ntegration znd the formulation of

choices.

In this way we can define five typical objectives, corresponding
to the various degrees of raticnal integration. However in reality all
the intermediate situations between state | and stage 5 can exist, since
there is not necessarily, within any given country, any identity of level

in each function. However this preseatation in five steps has the value

. (6) Capital Goods for the Irom and Steel Industry in the Developing
Countries: UNIDO/ICIS November 1979.
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of visualizing certain possible stages of eccnomic developwent and of
~bowing the corresponding "gaps”. There is a complex relationship
hatwaen the lavel of inrecration and the peircentage of local momey in
the investment costs, since cercain work services can call on local

labour whilst still remain’ ~+ directed by foreign companies.

It is possible to indicate a correspoudence between the percentage

of local money in the invegtment cost and the level of complexity as

follows:
level of
complexity
1 2 3 4 5
Investment cost 152 40% 702 952 100%
Percertage local money
in the investment cost 302 50% 752 952 1002

This purely indicative correspondence only applies in the case.
where the Final Client genuinely exercises his rdle as the promoter of
national integration. In the opposite case the percentage of local

money is considerably reduced, as in the case of turnkey projects.

It is interesting to associate the typical formulae for
realization with the level of complexity; in this way it would appear
that:

a) formulae for an overall realization of the turnkey type

often reflect a national technological activity of types | or 2,

Y) formulae for realization with foreign or national engineering

execution capabilities reflect an activity of types 2 or 3,

c¢) formulae of realization with full national engineering
capabilities are often associated with an activity of types 3, 4 and
5.

In the process of integration it would seem that there is a
progression from the carrying out of work up to the manufacture of

equipment goods. The development can be as follows:




T.EVEL 1 2 3 4 5 TOTAL
T~ hard
ITEMS \ core
Metal fabrication 2.52 | 3.52 | 3.5% 1.52 | 112
Heat welding
Castig 2.5% i 7.5% 22 132
Equipment Forgitg
+
Electrical 0z 4.52 kY4 1.5 92
spares
+
. Structural 32 37 6~
misc.
Elementary parts 22 22 27 6%
Sub-total 102 14% 16Z Ly 4 452
Training 12 12
Commigsioning 22 27 47
Services
Transport 12 12 22
Engineering 27 47 4% 10%
Sub~total 12 32 0k 72 172
Civil
engineering 32 72 72 12 182
Work
Erection 32 27 12 6%
Sub-total 32 102 9% 22 2427
Miscellaneous 12 22 |4 47
Taxes 102 102
Total 15% 25% 307 25% 52 1002
Cumulative 152 402 702 95% 1002 100%




- 25 -

Civil engineering, erection, and the manufacture of equipment goods,
following the route: structural metalwork, metal fabrication and heat
welding, then the route: casting, forging, machining, finally the electrical
route, then arriving at the final phase of the "hard core”. The previous

stages | to 5 are characteristic of tha following pheses of integration:

Integration policy followed Integrated activities Example

- utilization of overall none, apart from making
realization formulae local labour available
302 - no desire for integration
("laisser faire" policy)

Stage |

- promoticn of national activity - ¢ivil engineering

- utilization of natiomal - erection (cabling.
engineering formulae painting, etc.)

- creation of national engineering - structural metalwork,

Stage 2 capability, limited to execution simple metal fabrication
502 stuéies ) ) - manufacture of elementary

- assistance of foreign design spares
offices to natiomal plants - commomn goods
manufacturing equipment goods
(structural, banks, etc.)

- idenrification of agreements for
the manufacture of spares

- research into the integration
of iron and steel products,
(sheet and plate, tubes,
profiles, etc.)

Algeria

- policy of intersectoral - the above totally, plus,
integration, giving priority to partially:
the production of national - heat welding
equipment goods - casting, forging and
- existence of an experienced machining route,
national engineering capability, - electrical route
but absence of process engineering
Stage 3 -~ standardization
75% - realization by mixed engineering Brazil
formulae
- valorization of existing iron and
stee) know-how
-~ negotiation of manufacturing
agreements with different
producers: subsidiaries,
licencing, sub-contracting, etc.
- policy of financial support and
customs protection for national
»quipment goods
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Tntegration policy followed Integrated activities Example
- total integration of the the previous totally,
engineering function excluding the hard core:
-~ .esire to export the engineering Equipment integrating
Stage 4 activity ] highly advanced know-how
- desire to export equipment goods in regard to: India
90% - implementation of engineering - product design
structures in all the sectors - product mamfacture
- greater attention given to the
problems of costs of the goods
produced
- negotiation of specialization
agreements (range, region, etc.)
vith licence holders
- radiating technological policy
Stage 5 highly industrialized countries within the framework of
1002 the intermational division
of labour

I.3.5. CONCLUSIONS

National integration depends essentially on the rdle exercised
in the matter by the Final Client. The various forms of realization
obviously influence the degree of integration, and the possibilities
of integration affect, for this reason, the currency balance of the
investment. Finally it must be recalled that budgetary comstraints,
delays, and financing may reduce the desired level of integrationm.
It is consequently necessary to accept that, as a function of the
challenges in the iron and steel field, the desire for integration
must above all be expressed by the political power and be integrated
into an overall development strategy. The various steps indicated
above are characteristic of the existing situations in various

developing countries. However the size, the resources, the level of
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and cthe iron aud steel prospects define, for each of

developmen

t
rthege counrries, the

probable limits of longz term integration. The
passage from one level of complexity to znother level is therefore

the result of a political desire, depending on an appreciatiomn of

the various economic operators. Only pressure from the Final Client
can favour this integration. The orders of magnitude of tonnages,
indicated above in regard to equipment and spares, show that oue can
define a policy of integration according to the approach thrcugh the
sector of specific goods, or according to a multi-sectoral approach
for joint and standard goods. The sectoral engineering function
therefore makes it possible to open the ":technological packet” content
in the equipment goods for each sector. The approach from upstream,
and hence via the iron and steel industry, defines the optimum range
of semi-products as a function of their utilization by the downstrezm
sectors, and in this way suggests an inverse but compiementary process
of integration. Finally the question of reflection on the problems
of manufacturing spares, in the iron and steel project, as a factor

in increasing reliability and subsequent management, must not be

overlooked.

I.4. A HIEVEMENT OF FULL PRODUCTION

Achievement of full production is a transitory scage located
between the comnstructional phase and the phase of mastery of
production. Its success is essentially a function of the level of
development achieved by each of the partners, of the quality of design
of the project, of the quality of the supply, and of the efficient
transmission of know—-how. The achievement of full production is a
test which will result, as a function of the results, either inr
trauma or in success for the partner receiving the technology. The
financial result, because of the magnitude of fixed costs, will be
directly influenced by the efficient rate of achieving full production.
This period of greater or lesser cormaration has, up to the present
time, remained beyond the scope of any objective analysis to the point

where the opirions of partners becoma passionatecly partisan.
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We will study. successively, the influence:

of the enviromment of the partner in the developing country

of the mode of realization

- of the quality of the design

of the quality of technological transfer.

I.4. THE INFLUENCE OF THE ENVIRONMENT

The enviromment of the country constructing an iron and steel
plant plays an important rdle in the success of the technological
transfer, and hence in the success of the achievement of full productioc.
The Nation and the State umst be conscious of the importance of the
technological transfer in the process of development, and be coavinced
that the degree of penetration of the techniques is proportiomal to
the level of development of the country. A technological graft onto
a poorly prepared stock has little chance of success and is felt as
aggression against the traditional cultural values. Appreciation of
the rdle of technological transfer by the technocratic strata alone
is interpreted, in the eyes of the popular masses, as an external
compromise and a move towards increased extermal dependency. The
political ideology of a country which does not integrate technological
support into its political, economic, social and cultural analysis
can turn out to be a powerful brake on development. However, on the
other side, the understanding of the virtues of technology as the sole
vector of development is a technocratic vision, and hence essentially

limited and unfruicful.

From another point of view the success of technological tran-fer
is linked to the implementation of minimum social conditions to ensure
stability and iuntellectual freedom for those responsible for the
undertaking. An industrial realization which is not accompanied by
meeting needs for accommodation, transport and socio-cultural activities
will -esult in a rejection of industrialization in the collectie mind
of workers and citizens. Over a long period it is not possibl. to
hope both for the acceptance of austerity by the workers and the
continuaznce of their effort ian technological acquisition. In addition
to the social conditions which need to be combined together a wagas
policy, linked with the improvement of productivity, is essential if

the workers are to pursue their efforts collectively.
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Finally teaching must take account of technoiogical reality in
its programmes, must integrate practical trairing, and must facilitate
the absorption of the young into the working world by practical stages.

Attention must be given to three pcints in teaching:

- utilization of theoretical concepts In the activities of
normal life; the search for information, its processing and iZs
utilization ia decision—making,

~ training in shift-working

- the support cf men of experience, experienced in defining

teaching programmes.

Achieving full produztion is therefore facilitated by the

existence of the above conditions in the investing country.

1.4.2. The influence of the mode of reaiization

Achievement of full production is profoundly influenced by
the quality of the covopezative relationships between the engineering
consultants, the equipment suppliers, the owner of the know—how and
the Final Client during the conmstruction phase, the commissioning phase
and, finally, the start—up period. In tkis way forms of realization which
a) 1o not create these relationships as a result of the lack of appropriate
executives or b) ignore them during one of the previous periods or c¢) do
not involve one of the protagonists or d) create barriers between the
partners, are generally harmful to the success of reaching full production.
Forms of overall realization have a natural tendency, in the absence of
special arvangements, to exhibit this type of fault. Formulaze with
engineering consultancy, more open to the Final Client, should allow
realization of the previous conditious. Finally it is necessary to
accept that, in the latter type, the Final Client, being more intimately
linked with the decisioas, becomes accustomed co che different partners
at the construnticnal stage, and ip chis way acquires valuable experience.
This seems to follow the following cumulative process: the more iron and
steel experience the Final Client possesses the more he desires to have
an associative form of realizarion; if technological understanding is
therefore improved the achievement of full pr.duction takes place more

rapidly.

Forms of overall realization have, psychologically, the defects
of ignoring the Final Client during the phase of construction whilst they
necessitate fairly sustained participation on the part of the latter in

formulae involving engineering comsultancy. These trends being noted
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it is nevertheless necessazy to emphasize that appropriate arrangements
made in =he classizal formulae for overall realization can eliminate

rha weaknesses indicated above.

I.5.3. The influcuce of design

The quaiity of design of the unit is a fundamental factor in
the success of acbieving full production. Cooperation between engineering
consultancy, supplies, irom and steel producers and the technical level
of the partnars predeterminz the value of the design and the success of
the achievement of full production. We will analyse successively four

aspects of this problem:

~ the content of a good design,
- the impact of the mode of realization,
- the rdle of the holder of the kmnow-how,

- the adaptation to local conditious.

1.4.3.1. The essential content of a good design

In the iron and steel industry two special factors influence

the value of the design:

- the large tonnage of heavy products,

- the high thermal comsumptioa.

Therefore the designer of an iron and steel project must give

his full attention to the following general studies:

the basic plan,

the materials balance sheet,

the circulation of products,

the positioning and areas of the storage zones,
the careful distribution of capacities and excess capacities,
the trunsport plan,

the safety plan,

the circulation of fluids,

the definition of the extension zones,

the storage of waste products,

the protection of the environmeat,

the possible energy economies.




In the detailed preliminary project the drawing up of the technical
specifications must be based on criteria of reliability, simplicity,

ropustness, efflciency, @modeTrnity, safcty 2nd econovw.

I1.4.3.2. The impact of the mode of realization

The quality of the design obviously develops from the overall
study of the project up to the definitive detailed study. At the same
time budgetary estimates are refined with the accuracy of the study:
formulae for overall realization have a tendency to fix the technological
content of a nroject well before the establishment of the detailed studies.
The corresponding tudgetary estimate makes it possible for the issembler
to establish his prices from the point of view of the subsequent
negotiations. At the level of the final contract the prices and the
technical content which have been negotiated are definitively fixed.
These two constraints can weigh heavily subsequently if the partmer,
as a result of inadequate know-how or inadequate references, has designed
his project badly. As a consequence in formulae for overall realization
of the curnkey type greater attention nust be given to an evaluation of
the design capacity of the turnkey supplier; the more so since this is
not evident in the case of a tenderer who 1s originally a supplier of
equipment or entrepreneur. In formulae involving engineering consultancy
the risk of error exists, tut the very nature of the engineering
consultancy function means that it is exposed to less risk. Furthermore
the progressive progress of the studies under the control of the client
makes easier corrections possible, since the financial consequences do

not result in conflicts as in many cases of overall rzalization.

I1.4.2.3. The réle of the holder of the know~how

We must not underestimate the rdle of the holder of the know-
how in the quality of the design; firstly the holder of the knowhow
is not systematically identified with the engineering comsultant or the
supplier of equipment in the field of mastery of production (software).
As a geueral rule the engineering consultant or the assembler are
organically associated with the iron and steel producer, but this doe:
not necessarily imply the intervention of the lztter in the countrol of

the studies and supplies made by the others. The Final Client mus’.
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therefore organize either associated integration of the assembler
with the holder of the know-how, or assistance in the form of advice

from cthe irom and 5teel producer himself.

1.4.3.4. Adaptation to local conditions

The 1local conditions considered are raw wmaterials and consumsbles,
fluids, supply conditions, the possibility of local supplies of goods
ana services, the local infrastructure including transport, social and
accommodation, the possibilities of sub—contracting, the possibilities
for maintenance, commercial habits, the conditions of distributiom of
the products, the general techmological level, the level of the irom
and steel industry, the local conditions for recruitment and training,
the conditions for receiving technical assistance personnel, and political

objectives ir regard to ewployment.

All these conditioms, although cften qualitative, do not figure
explicitly in the data of calls for tenders. There is a considerable
tempctation, for the designer, comsciously or unconsciously to ignore
certain elements so as to facilitate the design study by extrapolation
from data valid in a technologically developed environment. The errors
subsequently observed are expensive, and often can not be effectively

corrected.

A number of the difficulties of plants in the developing countries

are of design origin, either
a) as a result of the lack of studies adapted to local conditioms, or

b) as a result of the pcour definition of the limits of intervention

of the designer, or
c) as a result of negligence.

The preliminary project must therefore: be drawn up taking into
account the local conditions, using experienced, mobile and open-minded
designers: the design team must be partly maintained on the project up
to the end of achieving full production so as to allow any modifications

which become necessary at the commissioning phase.




)
3
(9Y]
(VY]
|

1.4.4. The influence of technological transfer

Progress towards full production is a test in which the Fi.al Client,
assisted by his partners, progressively assumes cperational mastery of the
installation. It is therefore essential that the technolcgy has previously
been transferred to him, and continues to be transferred during this period,
so that he becomes fully the master of the installations. Three fields

must be the subject of the transfer of technology:
production, maintenarce and management.

Personnel must therefore acquire individual training, collective
training, static as well as dynamic knowledge of the installation, an
understanding of organization and the distribution of work on the site,
discipline and initiative, apprenticeship and the mastery of the technical
system, the concept of equipment preservation and, finally, awareness cf

the problems of costs.

Many works deal with these problems with comnsiderable ability. but

they do not appear to give the necessary attention to the following points:

- the principles of organization of the progress to full production,
- the role of documentation in technological transfer,

- the importance of spares.

We will be studying these successively.

I.4.4.1. Organization of the achievement of full production

In the industrialized countries, or in countries which are becoming
industrialized, the problems of organization and management do not have
the same centre of interest, but they can be approachked by a zethodology
of the same type; it is necessary to identify the limits of the problem,
to seek its cause, to discover the solution or solutions, to select the
solution, to estimate the time required, to identify responsibility for
the action, to control the carrying out of the action and to check the
results of the operation. This process, obvious in an industrialized
country, must be explained more clearly by way of the mode of orgamization
in the developing countries. Industrial management tools must be adapted
to allow apprenticeship in industrial reflexes: rapid decision-making and
efficient action. In the hazardous start-up period such an organization
makes it possible, using tools of this type, to establish a logical reference
framework for decision-making. The danger arises from expatriate personnel
having zoasiderable practical experience which reacts unfavourably to the
implementation and utilization of such teaching tools, since the process

broken down in this way has become a reflex for them.




It is also necessary, in this phase of reaching full production,
to identify what still remains to be accomplished and to remove, by way
of a logical approach, the successive bottlenecks so as to avoid the
fatalistic attitude towards industrial start—up and ignoring failures or
lack of success outside ome sphere of responsibility. This approach
therefore leads to using the previcus tools in such a way as to collect
valuable information in the decision-making process, rather than for
establishing statistics. The principal meric of this method is that it
can involve different structures in the process. For this reason it

involves even greater responsibility, since:

a) the indication of the economic challenges allows priority

ordering and action,
b) cooperation between structures will be more easily achieved.

The organization must be designed for the needs of each structure
and each level of responsibility on the basis of the process described
above so as to develop decision-making and action progressively in the

for— of reflexes.

Finally, in this organization, the industrialized partner must
assist in the progressive installation of the following essential services
which definitively consvlidate mastery of production: programming, quality
control, methods and new works offices, internal training and the

identification of new products.

I.4.4.2. The rdle of documentation

Documentation forms an important support for technological transfer.
The information handled is retained, is available, and must be updated; it
may be intended for the comstructional phase or the production phase; for
this reason it constitutes a base for the acquisition of know-how in building
and production. Without claiming to draw up an exhaustive list it is

essential to be able to accept and store the fcllowing documents:

drawings
calculation notes
technical notes
technical specifications
documents site and inipection reports
test reports
progress reports
critical path planning

Constructional
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descriptive manual
operating manual
utilization manual
maintenance manual:
- preventcive
- trouble-sheooting
- repair
catalogue of spares
recommended list of spares
catalogue of prices, list of sub-contractors, etc.

yperating

documents

1.4.4.3. The importance of spares

Technological transfer in the industrial field includes the
ability to master the problems of maintaining equipment. It is not
therefore surprizing to look at the problem of spares within the
framework of technological transfer. In fact, as we have already
pointed out above, this factor is involved in more than 50% of the
causes of losses of potential production. Therefore obtaining drawings
and constructional notes of spares from the equipment supplier, like
the implementation of an adequate infrastructure of maintenance

workshops, will considerably favour the stability of production.

The developing countries must be able to be certain of the
efficient realization of these two conditions so as to guarantee their

own technological mastery with the least externmal dependence.

I.4.5. CONCLUSIONS

Summarizing, therefore, success in achieving full production
depends on the techmological level and the political, social and
cultural conditions of the investing country, but it is essentially a
function of the quality and the extent of the cooperative relationship
between partners, of the quality of the basic design, and of its
adaptation to local conditions. In order to ensure the success it is
essential that technological transfer be organized which results in
a process of increasing mastery of decision-making and action.
Extensive documentation, accompanied by facilitiee for local prodiction
of spares, considerably increases the chances of success in achieving

full production.




I.5. MANAGEMENT

This point will be studied briefly here, since our previous study
and previcus developments have devoted much space to factors infiuencing
management. We willi only consider the economic factors in what follows.
The structure of the cost price may evolve in the following mannert
between now and 1990 in the industrialized countries according to

(7)

certain studies which have been personally completed .

per t?nne rolled steel 1980 1985 1990
in 1975

Operating cost 200 ( 692) 205 ( 64%2) 200 ( 57%)

Capital cost 90 ( 31%) 115 ( 36%) 150 ( 43%)

Total cost 290 (100%) 320 (100%2) 350 (100%)

In the case of the developing countries the capital cost will,
obviously, be higher because of the higher cost of the investment and the
low level of utilization of the production capacity; furthermore the
operating cost will bz higher because of lower productivity in materials
and because of the fixed charges (personmnel, etc.). Management of plants

in the developing countries risks being heavily penalized by:

- the financial cost of loang and lack of cover,
- the high investment costs,

- the low material productivity,

- the low utilization of production capacity,

- the relatively full size of the plant (fiat product route).

I consequence, and in plants producing flat products, efforts must
be made to improve the production potential, to increase the size and to
select the forms of realizarion which are most economic. In the case of
plants producing long products efforts must be coucentrated on the
utilizaction of the production capacity and on the least difficult

technological choices.

(7) IRDB: Prospects for the World Iron and Steel Economy: The wise model.




- 37 -

Finally stability in terms of the quality, price, quantity
and regularity of supplies is a benmeficial factor in management, as

is also the 3tability of previously trained personnel.

T.6. CONCLUSIONS

During this iengthy analysis of the factors involved in the
success of an iron and steel operation we have observed considerable
interlocking of the factors. An understanding of these interactions
Las the advantage of allowing a subsequently more coherent formulation
of a contract for development in the iron and steel sector. Finally
the diversity of the situations in the developing countries, apart
from being a handicap to this formulation, can easily be taken into

account when using our approach.
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II) THE NEW INDUSTRIAL AGREEMENTS

At the conclusion of the previous analysis, and taking into
account the conclusions of our first study on industrial agreements,
it seemed advisable to regroup all the conclusions sv as to test their
coherence. The resultant lines of force make it possible to structure

the new forms of industrial agreement.

II.1. Summary of the conclusions

The first study involved specifying the principles and the
methods for constructing the new industrial agreements, whilst the first
part of this study has made it possible to define the specific objectives
in the iron and steel sector which should be integrated into these new

agreements.

1) Principles of the method

- interdependence, diversification, mutual benefits,
equilibrium, stability

- long term
FIRST - differentiation according to the situation

STUDY 2) Content of the method

- structuring the agreement around engineering, producer,
equipment suppliers

- definition of counterparts

- progressive objectives: balancing the neutralization of
dependence

SECOND STUDY Reduction of cost:
- by size effect (flat product route)

- by rechnological choices (by continuous casting, direct
reduction, spirally welded tubes, barge-mounted plant, etc.)

Investment - by reduction or suppression of the multiplying coefficient:
cost - rejection of overall formulae
- acceptance of local risks by the client

- enlargement of competition by size reduction

detailed basic studies

e = —
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- relative facility of financing of small scale proijects., nence
the advantage of the long products route and direct raduction

- extension of time for credi:

- linking reimbursement of loans with the rate of achieving
Financing full production

- paeudo—advantage of overall formulae
- financing subsidy transferred to the assembler

- necessity to determine an adequate, complete and economic
financing structure

- importance of the responsibility of the Final Cwmer
- the extermal financing requirements shackle national integration

- overall formulae do mot favour national integy-tion

Nati . . . ey s s .-
ational - necessity to create engineering capabilities (detu.il,
integration contracting, process)
- despite the low value of spares their economic impact should
encourage greater integration of their manufacture
- diversity of situations of the developing countries vhich can
be divided into five steps of progressive development
- integrated part of an overall development strategy
( - quality of the political, social and cultural
enviromment (quality of teaching, technological
understanding)
' - quality o . .
Achievement quality of the basic desiga
of full Favourable d - structured relationships for the various partners
. factors - adaptability to local conditions
production
- teaching and dynamic organization
- quality and volume of documentation
L - local manufacture of spares
- reduction of investment costs
Previous - adaptation of financing period, ccst and subsidies
conclusions - efficient achievement of full production
-~ stability of the production by local manufacture
Management \ of spares

[ - stability and guarantee of materials supplies

New . . . s
- lmprovements 1n productivity
conclusions

- stability of personnel
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The previous conclusions justify, a posteriori, the basic

principles of our study:

- necessity for a new form of industrial agreement
- necessity for cooperation kased on the long term
- necessity for a method for defining the type of industrial

agreement:

. adaptable to each developing country

. adaptable to the various technological choices.

From these conclusions can be seen the following additional

lines of force.

1) Overall formulae for realization, in the existing form, are unsuited

to the developing countries.

2) The conventional flat products production route is difficult for
developing countries because of scale effects, the financing needs which
result, the technological difficulty and the nature and volume of the
demard.

3) The link between the iron and steel industry and equipment goods can §
only be established as a function of political desire and with a coherent '

development strategy.

4) The concept of a counterpart becomes a great necessity for balancing

industrial relationships in the iron and steel sector.

The industrial agreement must, as a consequence, be constructed
on a long period wirh an adequate system of counterparts, and taking into
account the development of the sector. The partners should evolve according
to their rdles and defined responsibilities, whilst state guarantees should
ensure the quality and extent of the cooperation. In such a system the
excess costs should leave a place for formulae involving premiums linked
to realization of the intended objective; export subsidies should nmot
be used incorrectly; the holder of the know—how should be encouraged
financially to participate in the operation. Finally the sharing of risks

should be more natural between the partners.

The particular technological choice of the flat products route,
being seen as a stage towards a more integrated production of equiprent
gouds, should, as a consequence, and from a long-term view, open up greater
possibilities for the integration of local goods and services in the

industrial agreements.
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All these factors, as defined within the framework of our method,
lead to putting forward the possible subjects for a development contract.
However the diversity of the siruactions does not make i1t pussibie io
examine all the possible forms, so we will devclop the bases which are

common to these various types.

I1.2. THE DEVELOPMENT CONTRACT

The new form of industrial agreement involves the necessity for
fundamentally revising the conventional rules for consultation, and of
integrating the general and specific conclusions resulting from the

sectoral application of the method.

I1.2.1. THE NEW FORM OF CONSULTATIION

It is possible to imagine the application of the method to all
the economic sectors; this resul:ts, for each sector, in a list of the
possible partner countries. The overall aggregation makes it possible,
with the political and economic criteria, to determine the pairings
between sectors and partner countries. The analysis obviously requires
a prior understanding of the potentialities of each country, the actors
and their strategy in eacit sector. Consultaticn can therefore take the
form of a discussion at diplomatic level, subsequently resulting in a
governmental agreement as the basis for a development contract. Finally
the various partners concerned could negotiate the whole of the
elementary contract either separately or taken overall. However other
approaches remain possible, cither a} on the basis of industrial partners
wishing to cooperate hetween themselves, and attempting to convince their
respective governments of the need to create a basis for cooperation
or, b) on the basis of contacts between a developing country and
enterprises of various nationalities. in these latter approaches
govermmental base agreements remain necessary to guarantee the sectoral

development contract.

Ive statement of these different types of approach shows that
they are not new; they are frequently used either by the communist
countries or by the market economy countries in privileged relationships

with developing countries. By contrast, and what is less common,
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is the use of a method of analysis and forecasting for the determinatiom
of a coherent policy for economic cooperation. This process may lead,
iz certain cases, to suppression of the competition from the suppliers,
and therefore it is necessary to take the precaution of establishing,

as a preliminary, various studies which make it possible to arrive at

a fai: approximation of the comstruction costs. It is important
therefore to retain two fundamental poiats in these new consultatiouns,

irrespective of their form:

1) the need for contact between the govermmental authorities
at an initial stage with a view to testing the reciprocal

desire for a new form of cooperation,

2) the need to establish relatively detailed studies on the

list of equipment and their cost.

The development contract would then be the expression of
governmental wishes and the desire to establish a beneficial cooperation
based on the exchange of a quantum of development against natural or

fircancial resources.

II.2.2. TEE CONTRIBUTION FROM THE INDUSTRIALIZED COUNTRY

Before studying these contributions in a detailed manner we should
point out the importance of the political and economic wish in the success
of cooperation, particularly when it involves North-South relationships.
Demagogy, paternalism, misunderstanding or indifference camnot at any
time serve the cause of cooperation. On the other hand a respect for
differences, the acknowledgement of cultural diversities and a loyal
acceptance of the coexistence of different ideologies, with the desire
to establish long—term beneficial relationships, are powerful stimulants

for balanced cooperation.

These preliminaries having been stated we can return to the
specific contributions which are possible from an industrialized country

in the iron and steel industriaiization of a developing country.

11.2.2.1. Investment costs

The unit investment cost per tonne of steel is highly dependent

on the following factors:
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- size of the plant (in the case of flat products),

eanhanl A
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- mode of comstruction,

- basic studies.

As a consequence it is important that the negative influence of
factors causing very high investment costs such as, for example, the
construction of a small-capacity plant for flat products using an
overall comstruction formula, should not become cumulative. Yarious
solutions are possible in the short and in the long term for remedying

this situation, in particular:

a) the development of associative construction formulae
aimed at reducing investment costs, mixed engineering
and sufficiently detailed basic studies to allow the
direct assumption of local work by the developing
country, calling on internmational competition to obtain
the most economic equipment costs, choosing the most
economic technologies such as continuous casting, direct
reduction, spirally welded tubes, barge-mounted plants,
etc., together with the efficient utilization of local
possibilities.
b) the development of technologies which make it possiblea:
1) to extend production ranges, so avoiding proposed
new investments,
2) to use common iron and steel semi-products more
extensively.
c) in the particular case of the flat products route increasing
the size of the plant can improve profit oility, with
the possible exporting of the surplus using the commercial

asgistance of the partners in the industrialized countries.

The countries of the North must therefore offer, in a development
con’ract, better investment costs, assistance in the mastery zad develop-
men:- of the selected technology, and a method for acquiring the tech-
nology. To a certain extent this presupposes the implicit acceptance

by the partmer in the industrialized country of:

a) converting the investment excess cost into a premium,

pos3ibly linked with the success of the cooperation,




- 44 -

b) seeing the iron and steel industry of tleir client develop

as a result of their assistance.

11.2.2.2 Financigg

The financing of iron and steel projects in the developing countries
must be the subject af sudstantial improvements, both in respect of the
volume and also the conditions of credit. it is necessary, consequently,
that:

a) the reimbursement of loans should be linked with the rate

of achievement of full production;
b) the total credit allows:
1) financing of local expenditure, or at least the
financing of the indirect currency for the project,
2) partial financing of the start-up expenses;
¢) the rate of credit should be penaiized in the =zvent of slow

achievement of full production.

In fact the industrialized country expects through the financing
of exports to promote its exports by offering privileged conditions as |
compared with the domestic financial market. For this reason it is |
necessary to link the quality of the exports to the mode of credit.
It is certain that this point of view will not please the finmanciers,
but it is necessary to be clear on the matter: as long as the methods
of reimburseuent of credit for projects is divorced from proof of
efficient operation, the indebtedness of the countries undergoing
industrialization can only increas.. In this way the intermational
division of labour guarantees the permanence of positive financial
flcws to the industrialized countries. To understand this more fully
it is only necessary to return to the previous conclusions on financing

in paragraph I.2.7.

For a country on the road to development it seems to be preferable
to accept export credit at the market rate if the rate of achievement of
full production is satisfactory, rather than to reimburse export credit

at a privileged rate with poor achievement of full production.

It is not, however a question of proposing raising the rate of
interest but rather of emphasizing the achievement of full production as
an important and significant fact in solving the financing problema of

the iron and steel industry.
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The industrialized country, accepting the principles sat out above
in the development contract, implicitly guaranteas its capacity to
organize the work of its organizations and companies so as to ensure the
success of ckis cooperation, but it also ccnfirms, to a certain extent,
its confidence in its partner, since the latter is the recipient in

this respomnsibility for success.

I1.2.2.3. Integration

The respoansibility of the partmer in the developing country is
essential when defining the success of a policy of integration. The
partner in the industrialized country can only assist or hinder in the
exercise of such responsibility. The factors exercising a positive
influence for the developing country are the existence of engineeriag
capabilities, the rejection of overall solutions, and the financing
possibilities; but, as we have already seen, :che diversity of situations
in the developing countries does not make it possible to define universal
rules. However we may retain the following subjects as worthy of
finding a place in the development contract:

a) participation of local plants and enterprises ic the
construction, according to a list of work, materials and
equipment goods to be supplied, and according to a time-
table of exchanges of information between the various
partners;

b) assistance from tle partner cr partners in the industrialized
country, consultants, equipment suppliers or holders of
know-how, to the partners in the developing country, with
a view to promoting national activities in the following
fields:

- spares,
- utilization of the products of the iron and steel plant,

- passing from one level of integration to a higher level.

The second subject obviously assumes progress in time. Cooperation,
in these fields, can result in long-term associations or take the form

of supplying services (licensing, technical assistance, training).

The elements which are unfavourable to a policy of integration.
such as lack of financing, higher cost, and risks of delay, must be
diccussed beforehand between the partners so as to avoid any subsequent

conflicts. Finally the contractual objective must be agreement on a
precise list of local equipment to be integrated into the iron and steel

project, not a pseudo—agreement on a level of integratiou.




In this way the varicus partners become conscious cf the true challenges

and can prepare Zor these with the greatest hopes of success.

11.2.2.4. Achieving full production

Amongst all the factors favouring the achievement of full pro-
duction a number are under the control of the partners in the industriali-
ized countries:

- quality of the basic design and its adaptatiom to local con-

ditionms,

- quality of the organization for the achievement of full pro-

duction,

- stricturing of the relationship between the partners in the

various countries,

- quality of the documentation and transfer of techniques for

manufacturing spares.
This involves, as a consequence:

a) the selection of a good engineering company with adequate

references,

b) the choice 0% 3 holder of know-how who is compietely mastcer

of the iron and st 1 field,

c) the choice of equi ent suppliers with excellent reputatioms,

d) the implementation within the development contract of an

institutional framework of relationships between the partners,

e) the organization by the partners of the deutailed and pro-

grammed content of the technological transfer.
These conditions must be fulfilled by the industrialized countries in
order to guarantee success. In no way can these contributions be
reduced or compensated for by other contributions such as the size or

financial power of ome of the partners in the industrialized country.

11.2.2.5. Management

In this ultimate phase the industrialized country can offer,
within the frame of a development contract:

- stability in terms of quantity and quality of supplies of
raw materials (e.g. coke) and, if necessary, of spares;

- agsistance in the improvement of productivity, both material
end human;

- agsistance in the development of new products, or in the
utilization of materials of lccal origin;

- assistance in the improvement of economic management:

- where necessary, assistance in exporting iron and steel products.
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These conditions therefore require, for their realizatiom,

long-term relationships between the partners.

Faced with all this support from the industrialized country it
is essential, if interest is not to be lost, that substantial counter-
parts be proposed which allow it to retain a sustained and active

interest throughout the entire period of the contract.

1I.2.3. COUNTERPARTS FROM THE DEVELOPING COUNTRIES

In this field it is of value to recall the following findings:
- technological transfer is 1ot limited to the single operation
of constructing a plant,
- without adequate counterparts in terms of remuneration and
effort, technological acquisition requires much time in
the countries of the South.
Therefore it is with method, conviction, patience and will that the
effort for acquiring technological transfer must be organizad. From
this point of view the choice of partners for the developing country
should not be based exclusively on technical or financial criteria.
A< we have already emphasized in the conclusions of our previous study,
tke technology/money exchange is not the ome which is best adapted to
the developing countries: it ofter leads to a feeling of disillusion
and frustration on the part of the countries of the South in regard to
technology. Prior understanding of the real possibilities of the
partners from various industrialized countries, thei- references in the
countries of the South, and the quality of their technological mastery,
together with a real desire for cooperation on the part of each of
these countries and the system of counterparts to be offered, comnstitute
the basic information which is necessary when finding the eventual
partner or partners. On the basis of this, then by methodiczlly
defining the objectives to be achieved, and having previously carried
out basic studies which are as detailed as possible, it is possible
to approach the phase of negotiation with Ehe maximum guarantee of

success.

The possible counterparts are unfortunately not very numerous
for the developing countries; certain of them have been pointed out
already, others can be implemented on the basis of mineral resources

or starting from the mediumterm requirements for equipment goods.
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II.2.3.1. Local Risks

The financial acceptance of local risks, provided that these
have been defined and specified in the detailed studies, should be the
responsibility of the Final Client. This provision has the following
advantages for the latter:

- the removal of provisions for risks by the comstructor,

- appreciating and solving national problems causing

blockages (bureaucracy, shortages, etc.).
Experience shows a trend towards more long-term flexibility in settle-
ments and better internal planning when the partner in the developing
country is responsible for solving local problems (tramsit, tramsport,
Customs clearance, etc.). We must not fail to emphasize that this
provision has the unfortunate defect of being used by unscrupulous
suppliers, in the event of disagreements, to explain delays or possible
financial losses. From this point of view it is prudent to establish,
in a clear manner, the list of risks covered and the financial penalties

falling on the Final Client.
I1.2.3.2. Premiums

The system which we propose is of no value unless the contribu-
tions from the industrialized country are effectively carried out;
several possibilities then exist for remunerating their services:

- either a financial premium;

- or long-term delivery of a strategic material at a

preferential rate;

- or a long-term comercial agreement:

. on iron and steel products,
on certain equipment goods.
In order to implement this system it is necessary first of all to define
a system linking the premium to the realization of objectives; it is
possible to conceive schemes which are increasingly complex, but we
would simply like to indicate some essential points which are capable

of being utilized as the basic objectives:
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the achievement of full production;
-~ the manufacture of spares;

~ the imprcvement of productivity and management;

increased integratiom:

. of the engineering sector,

. of the sector using the iron and steel products,

. of the sector manufacturing equipment goods.
Each of these previous actions comstitutes a special test which, in
the event of success, triggers of: a system of premiums. Weighting
of the premium can be fixed arbitrarily, or may be the subject of
economic calculations for each significant event. The duration and
size of the premium obviously depends on the number and size of the
intended objectives, and corsequently will influence the choice of the

remuneration formula.

The following examples will serve as an illustration of the

timetable:
Years 1 to 3 - raising production from 0 to 1007 of the production
capacity,
~ impiementation of a mixed engineering structure;
Years 3 to 5 - improvément of physical productivity,
- mastery of programming, quality control, methods
office and other sectors,
-~ local manufacture of spares;
Years 5 to 7 - improvement of management,

- research into and utilization of local materials
to reduce import costs;
Years 7 to 10 - development of new products,
- customer assistance;
Years 10 to 20

supply of raw materials,

- integration of specific equipment goods.

I11.2.3.2.1. Financial formulae

It is possible to conceive several types of solutions which are
increasingly generous. In fact, if it is recalled that the acceptance
of local risks is now assumed by the Final Client, all provisions for
risks in the overall formulae for comstruction disappear, and part of

this sum can be reserved for a system of premiums. The excess costs,
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or financing premium (the difference between the market rate and the

ate of credir) may also serve as a basis for the Jeterminarion of the
premium. This financial formula is therefore linked to the realization
of the objective laid down in a timetable, but it has the defect of

imputing the corresponding expenditure to the iron and steel project.

1I.2.3.2.2. Formulae for selling at preferential rates

In the analysis of strategic mimeral or agricultural needs the
developing councry may possibly discover, in its resources, a potential
for supplies, and may offer a guarantee of supplies of a raw material
at a preferential rate; the corresponding return, being linked to the
realization of fixed objectives, may he cumulative or, on the contrary,
may be re-examined for each objective. The duration of these supplies
and the volume of deliveries are tnerefore defined as a function of
fixed objectives and the total currency costs of the irom and steel
investment. The advantage of such a formula is that it leaves the
partner in the industrialized country resnonsible for the redistribution

of any premiums between the naiional operators.

11.2.3.2.3. Formulae for commercial compensation

Formulae for commercial compensation attempt to implement a
flow of trading of products which will not be manufactured by the
countries of rthe South for a long period. These products can relate
either toc the iron and steel field, such as long or flat products or
special steels, or to other fields such as equipment goods. The
developing country therefore obtains these supplies, during the stated
period, from the industrialized country. This formula has several
advantages: 1in fact it may make it possible to obtain guarantees of
stability of supplies and the storage of products, and hence shorter
delivery times and possibly an appropriate after-sales service in the
developing country. Furthermore it guarantees the work load and,
possibly, the maintenance of employment in the industrialized country.
It will be the more effective when the products concerned are manu-

factured by the partners of the iron and steel project. It is however




necessary to zvoid the resultant trading involving additional prcduction
tonnages of the future plant, since this could encourage the partner
in the iundustrialized country to hold back his total cooperation so as

to benefit the commercial outlets of his own products.

1I1.2.3.3. Conclusions

The three previous types of formulae are not mutually exclusive
and may be associated, on the basis of a timetable of cooperation, in
such a wvay as to optimize, in each case, the periods of interest of
the partners concerned. In fact, since their impact is different, it

is possible to use them according to an appropriate timetable.

I1.2.4. POSSIBLE CONFLICTS AND THEIR RESOLUTION

The progress of such a development comtract should be straight-
forward because of the precautions taken when drawing it up, and as a
result of the system of counterparts. In reality this will not always
be the case, and conflicts may arise. As a general rule the conflicts
relate to matters of responsibility which have been poorly defined,
the consequences of a failure of one of the partmers, unforeseen
financial factors, site work, the quality of the equipment or the
design, the quality of the men, the causes of delay in achieving
objectives, etc. These conflicts could be solved in a spirit of
cooperation, by reference to :he contractual clauses or, finally, by
recourse to arbitration. The whole comnstruction of new industrial
agreements is based on the existence of a cooperative relatiomship
between the govermments concerned, so allowing their respective control,
knowing that the mineral, commercial or financial counterparts will
exert a favourable pressure when resolving conflicts. 1In fact in the
absencz of a major conflict between the governments the procedure which
has been implemented should lead the industrialized country to be the
true leader amongst his national partmers. Normally, therefore, control
should be exercised in an intermal manner by arbitration, having as
its principal virtue the avoiding of direct conflict with the operators

in the developing country.
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IIT GENFRAL CONCLUS 0ONS

In the light of the findings of this study it is possible to

define a development contract valid for all the industrial sectors:

"A sectoral, multiform and iong duration contract between
two partners of different industrial level, based on a balanced
exchange of the following type: a quantum of development against
strategic resources. Arising systematically from the sectoral amalysis
of potentialities and complementarities it assumes the collaboration
of all the partnmers concerned under the respective leadership of their
govermments. The overall equilibrium of the contract therefore lies
in the acceptance, by the parties concerned, of drawing up a long-term
programred list of development objectives, on which are to be structured
the legal, technological, financial and commercial architecture of the
contract. As a counterpart of this cooperation, and of more detailed
prices, the less industrially favoured partner is assured of cousequent

compensation from the other partner."

In conclusion, therefore, the method, applied to the iron and
steel sector, has made it éossible to identify the possible subjects
for development contracts in the sector. 1Its prospects fox further
improvement remain essentially linked to its utilization by the countries
of the North and of the South.
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HYPOTHESES

Let 1 be the unit investment cost per tonne of steel in the
industrialized countries; the minimum unit cost in the developing
country is then 2.31i. Assuming that an average iron and steel plant
has a caracity of 5 million tonnes and ! million tonnes respectively in
these countries we have :

Cost in the industrialized country Iic = 5x1061

Cost in the developing country I = 2.3x1061

dc
Let us also assume that the rates of achieving full production

are as fcllows :

Year 1 2 3 4 5

Plant in an industrialized

country : 50 | 100 100 100 100
Z of maximum capacity

Plant in a developing
country :

. . 20 40 60 80 | 100
% of maximum capacity

For simplicity let us assume that the credit terms for both plants

are based on the same conditions :

- rate of interest 8% per year
- period of 7 years after construction
- reimbursement of principal in 7 equal annual installments

- credit sum equal to total investment.

Assuming that the cost prices per tonne of rolled steel are
respectively $360 and $590 (l)in the industrialized country anc the
developing country, and that commercial transfers are effected at this
cost price, we then have the following relationship between the two

turnovers T. and T :
1c de

590

! m =
Tdc 360 *5 ‘ic 0.327 Tic

(1) Figures taken from our previous study for UNIDO, April 1980.




If we consider that the amortization period for accounting and

taxation purposes is 10 years we then have :

Amortizaticn in industrialized country = 10Z Iic

Amortization in developing country = 107 Idc

. . 1
From the respective structures of the cost ptlces( )we can

therefore write :

(Amortization + annual financial charges)ic = 40% Tic
(Amortization + annual financial charges)dc = 55Z Tdc
(Total financial charges)ic = 322 Iic
(Total financial charges)dc = 32 Idc

Assuming that the financial charges are imputed to the cost price

over a period of 10 years we then have :

(Annual financial charges). = 3.2%7 I,
ic ic

(Annual financial charges)dc = 3.27 Lic

whence :
132 I. =407 T.
. ic 1c
and 13% IdC = 552 Idc
or T. =0.27 1.
ic ic
and T =0.23 1 = 0,108 I.
dc de ic

Cash flow calculations

Let Sn be the cash flow for the year n, Rn the results for the
financial year n, Ran the results for the financial year n before
amortization, En the reimbursement payment of the principal in year n,

Fn the financial costs on the loan in year n, Dn the financial charges
for cash flow cover in the year n calculated at a rate of 107 on the cash

flow S _,, and B the profits for year n.

We can then consider the following situation for the developing

country :

- reference situation;

- accelerated rate of achieving full production;

- reduced investment cost but scale effects continuing;

- reduced investment cost and accelerated full production;

-~ situation in the industrialized country.

(1) Figures taken from our previous study for UNIDO, April 1980.
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We have the fundamental relatiomship :
S =S ,+R_-E -8B (N
a n-i an n o
with En"z—}}-xloé'i for 0« n<7; ifa>7 En=0 (2)
F=23x10% 1-D 8T for 0e <73 ifaz7 F =0 (3)
(Fn is included in Cn’ the charges for the financial year)
D, = =Sy X 10Z (4)
R =R +Afor0<«<n £10; ifa>i0OR,_ =R 5
an en an en
A—3;3—|—3“~°——1 for 0< n «10; if > 10 A =0 (6)
B=}R _ ifR _>v; ifR < 0 B =10 @)
en en en n

We will assume in the following that Idc =1s2.3x 106i

Ren is the operating result for the financial year mn. If we
call the turnover corresponding to the maximm utilization of the

production capacity Tdc,lOC then we have :

Tdc,n = 0.2 nx Tdc,lOO according to the rate of achieving

full production: this relatiomship is valid for 0 <« n & 5: after '
that T

de,n = Tdc,lOO
If we assume that the fixed costs account for 70X of the cost

price and do not include the cost of financial cover we can write :

Cost for year n = Cn = (0.70 + 0.06n) Tdc,lOO - Sn-l x 102 for 0€ n < 5.

Since the financial charges for the loan, Fn’ are already

included in Cn they do not have to be accounted for again.

4,100 ~ Sp-1 ¥ 10z,

When 5 < n £ 10 Cn = T
but when n > 10 the amortization and interest charges no longer have to

be imputed, and therefore :

C_. = 0.45T x 10Z
n

de,100 ¥ So-1
Taking into account the fact that Tdc,IOO = 0.23 I

R = (0.032n - 0.16) T + S x 1072 for 0< n £ 5:
en n-1i

when 5« n <10 R = + 5 x 107
en n-|

when 10 < n R = 0,126 T + S x 107
en n—1




W
0-
|

D
Consequently we have :
R = (0.032n - 0.06) I + S x 102 for 0< n &5
an n-1
when 5< n <10 R _=0.1T + § x 10%
an n-1
when 10< n R =0.126T + S x 107
an n-1
Reference situation :
0<nsg5 S =1.1858 + (0.032n - 0.203) I
n n-|
5<n <7 S =1.18 - 0.063 1
n n-!
7<n <10 S5 =1.18 + 0,101 -8B
n n-! n
10<n&20 S =1.1S5 +0.26 1 -8
n o=l n
Variant : accelerated rate of achieving full production :
Assuming full production after 2 years we have :
0<ang? R, ™ O.Sn.'l‘dc’100 - (C.70 + 0.15n) Tdc,loo *+S X 107
or : Ren = (0.35c - 0.7Q) Tdc,lOO + Sn-l x 102

R = (0.08n - 0.60) I + S % 10%
en n—-1

if 2<« n <10 them R = +§ x 10Z
en n~l

1f 10<n <20 then R = 0.26 I + § x 107
en n—1

whence :

0<n<2 S =1.1858 + (0.08a - 0.203) I

n n-l
24« n %7 S =1.18 - 0.043 1
n n~|
7< n<ll S =1.18 + 0.1 1 -8B
n n-1 n
10< n<20 S =1.175 + 0.126 T - B
n n—1 n

Variant : reduced investment cost and reduced size :

Let us assume that only the size effect distinguishes the

investmert cost, and let us rrtain the reference capacities.

Then we have, according to the correlation between unit cost and

capacity, i, = 1.30 i ; then :

dc
1. = 5y lO6i
ic 6
and I = [.5 x 10°{
de

but the relationship Tic = (.33 Iic still remains valid.




Furthermore the cost price in the developing country has fallen

because of the reducticn in the invesrment costs from $590 to $440 per

tonne of steel; therefore :

440 1
Tdc ® 30 *3 Tic 0.244 Tic
and Tdc = 0.31 Idc since the amortization and financial charges
represent only 427 of Tdc'

The basic relationships therefore become :

6.
E = _‘_i—x——lo—l for 0<n£7; if n >7 E =0
n 7 n

.
A o= L3X10E g0 0.0 <10; if n>10 A =0
n ‘ 10 n

1]
)

R _ = Tdc,n - Cn = 0.2 n'Tdc,IOO - (0.65 + 0.07n) T&C,IOO + Sn—l x 102

for 0« n &5, since the fixed costs represent only 65% of the cost price

and = 0.31 x 1.3 x 106i;

T4c,100

for S¢ n<£10 R =38 x 10%;
en n-1

for 10 <n € 20 the amortization and interest charges are nil, and :

€, 100 * Sp-1 X 10%

from which, by taking 1.3 x 1061 as equal to 0.56 i, we obtain :

= "'
R 0.52 T4

en

0L u €5 S =1.18 + (0.023n - 0.139) I
n n-1
S¢ng? S = 1.1 Sn-l - 0.024 1
7< n 410 S =1.18 + .05 1 -8
n-! n

10 «n «20 S =1.,18 + 00,0901 -8
n n—-1 n

Variant : reduced investment cost and accelerated rate of achieving

full production ¢

The oaly change is that, for 0 < m < 2 :
Ren = 0.5 n'Tdc,IOO - (0.65 + 0.175n) Tdc,lOO + Sn—l x 167

We therefore have :

0<n<«<2 S =1.18 + (0.057n - 0.066) I

n n=-1
24 n &7 S =1.158 - 0.0241
n n—-1
7< n«l0 S =1.18 + 0.055 1T -8B
o n-1 n
10<n <20 S ~1.18 +0.091T~-8B
n n-1i n




Variant : situation in the industrialized country :

We are assuming that fixed costs account for 70Z of the cost

price, therefore :

Ren = Tieon = Ca = 05 ™Tic 100 = (070 % 0.15n) + S__, x 102
= (0.35n - 0.70) T, g5 * S, X 107

or T. = 0.33 x Sx106i = 0.717 1 when 0 <« n & 2

ic,100
whence R = (0.250n - 0.5) I + S x 102

en o1

6.
a=2X01 _ g0171 E = 0.311

10 n

0< n €2 S =1.18 + (0.25n - 0.593) 1
n n—1

2¢mn &7 §_ =11 | -0.0931

7 ¢« o 410 S =1.158 + 0.217 1 -8B
n n-1 n

10cn¢l0 s =1.,18 + 0.287 I - B
n n-! n

All the calculations have been expressed as a function of the
investment cost of the reference plant in the developing country so as

to allow comparisons.
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