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I. INTRODUCTION 

1. Terms of Reference 

The purpose of the present report is to examine the current 
state and development prospects of the demand/supply in in­
dustrial engineering design and consultancy services (EDC) 
in the five countries of the Maghreb Union. The ultimate 
objective of the present report is to provide to both, the 
UNIDO and the national authorities, a factual and concep­
tual basis for the inception, planning and implementation 
of long term plans and programmes for the development of 
these services, including UNIDO's potential Technical As­
sistance to these countries for the development of their 
industrial engineering design and consultancy services. 

2. Definition of the Industrial Engineering Design and Consult­
ancy Services 

Industrial engineering design services are the ones provided 
by engineers (Architects, Civil, Mechanical, Electrical, 
etc.) in the preparation of studies, plans, designs and 
drawings needed fo'" the construction and operation of plants 
and infrastructures serving industrie$ in the broad sense, 
i.e. activities dealing with the production and distribution 
of goods and services satisfying human needs. Consulting 
services are the ones needed by the same activities and for 
the same purposes which require, in addition to the services 
of engineers, experts with education, experience and spe­
cialization in other related fields such as economics, fi­
nance, taxation, marketing, etc. A more detailed list and 
classification of these services is presented below in Part 
II.1 as well as in APPENDIX A. 

3. Scooe and Objectives of the present oaper 

The main objectives of the present paper are 

a. to illustrate the crucial and increasing role which in­
dustrial support services play not only in industrial 
development but also in the overall socio-economi~ 
development. 

b. to examine the role and position of the industrial engi­
neering design and consultancy services within the the 
sector of the industrial support services as well as 
their contribution to industrialization and economic de­
velopment. 

c. to analyse and evaluate the current state of development 
of these services in the Maghreb Union countries. 
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d. to analyse and evaluate the development prospects of 
these services in the Maghreb countr·ies by examin~ng : 

- Current Demand/Supply relations in these services 
- Causes of quantitative and qualitative gaps between 

supply and demand in engineering services 
- Development prospects and po~ential of these services 
- Cost/benefit prospects and expectations from the devel-

opment of these services under the dual perspective of 
an income and employment generation factor as well as a 
development factor which appears to be the most impor­
tant ~ne on the basis of the evidence provided in the 
fol1o\dng CHAPTERS II - IV. 

4. Aoproach and Methodology 

Technical Engineering and Consultancy Services, as any eco­
nomic activity, are generating employment and income and a 
such they are deservit•g special attention and mainly during 
the current period of persistent and recur~ing world-wide 
economic recessions and unemployment upsurges. 

The analysis of the income and employment contributions of 
these services on the basis of past and current records dis­
closes, however, a small part only of their potential con­
tributions to the socio-economic development process. As it 
is illustrated in the next chapter, we have entered a new 
period of transition in which profound changes occur in the 
organization and functioning of the industrial sector in 
which industrial services play an increasingly important de­
velopment role which can be fully ond properly evaluated 
only if we take into consideration these changes and their 
far reaching implications. 

In view of these perspectives, the present paper has 
been focused on the following main subjects: 

a. The identification of the general trends in industrial 
organization with special attention to the changing and 
increasing role of industrial services not only as an in­
come and employment generation factor but also as a de­
velopment one. 

b. The current development level of these services in the 
Maghgreb countries and the prospects for their optimal 
development in view of ~ne occ~1rring and the forthcoming 
changes in the organization and functioning of the indus­
trial sector. 

c. The expected contributions of the developed and upgraded 
industrial engineering and ccnsulting services in the 
Maghreb countries to employment, income and socio-eco­
nomic development. 



d. Measures needed in order these Services to be developed 
and upgraded to their optimal potential. 

5. Organisation and structure of the Report 

The present report is ~rganized into the following six uni­
ties: 

An outline of the changes taking place in the structure 
of the current economic system leading to a re-allocation 
of tasks a~d functions between industries and services as 
well as their mutual relations, elevating the last ones 
to an important development factor (CHAPTER II). 

What these changes mean for the developing countries and 
mainly the importance of developing in time their indus­
trial support services for keeping pace with current and 
forthcoming development trends (CHAPTER III). 

The role of the Engineering Design and Consultancy Serv­
ices within the complex of the Industriai Support Serv­
ices and mainly their catalytic contribution in initiat­
ing and accelerating the development of the last ones 
(CHAPTER IV). 

Ar evaluation of the current state and the development 
prospects of the Engineering Design and Consultancy 
Services in the Maghreb Union countries as a development, 
income and employment generation factor (CHAPTERS V and 
VI). 

Proposals and recommendations for prep~ring a development 
p~ogramme for the Engineering Design and Consultancy 
Services in the Maghreb Union countries as a first step 
towards the deve1opment of a full fledged sector of in­
dustrial support services for balanced industrial devel­
opment as well as more employment and income generation 
opportunities (CHAPTER VII). 
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II. THE ROLE OF INDUSTRIAL SUPPORT SERVICES IN THE DEVELOPMENT 
PROCESS 

1. Interrelations between industry and services 

Human needs are covered by two basic categories of products: 
m&terial (foodstuffs, clothes, houses, cars, etc.) and non 
material ones (medical care, education, recreation, securi­
ty, etc.). This broad distinction p~ovides the basis for the 
distinction between products and services. 

Demands for services arise not only at the last consumer's 
level but also at the intermediary ones, i.e. the level of 
the producer and the distributor as well of 3oods and serv­
ices, spreadinq over the entire production and distribution 
process. Industries in the broad sense, i.e. all economic 
activities dealing with the production and distribution of 
goods and services satisfying human needs, are requiring 
and employing a great range and variety of services. It has 
been estimated that 75~ of the value added created in manu­
facturing derive from services to production (1 ). 

Although the basic distinction between goods and services 
ap~ears clear, a generally acceptable definition of and 
classification scheme for services are missing causing often 
confusion in drawing demarcation lines and in classifying 
fringe cases as well as in defining categories and cases of 
services. 

The absence of a generally acceptable definition and classi­
fica~ion scheme for services is aggravated by the absence of 
detailed information in the current statistical series 
which, by and large, group services into very broad catego­
ries, including often heterogeneous activities such as edu­
cational services, medical and health services, legal serv­
ices, religious organizations, welfare institutions, busi­
ness services, motion picture production, distribution and 
projection, domestic services, restaurants, hotels, laundry 
services, etc., all together o~aced usually under one 
generic class: "other services~. Besides the fact that 
values referred to such broad categories are meaningless for 
a~alysis and evaluation purposes, they can not be used also 
for measuring and ev~luating critical linkages between 
industry and services and more generally b'~ween Services 
and the remaining economic activities. 

1 Pauli, Gunter, Double-Digit Growth, ESIF 3 (Berlaar, Bel­
gium, Pauli Publishing, 1991) p. 23 
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In order to establish a clear frame of reference for the 
present report, we have accepted the general classification 
scheme for Services introduced by Gershuny and Miles and 
presented in TABLE Il.1. In this scheme Industrial engineer­
ing design and consultancy services (EDC) are classified in 
the category of professional services. The NACE code (Gen­
eral Industrial Classificaticn of Economic Activities within 
the European Communities), harmonized with the U.N. 
l.S.I.C. code at two-digit level, places also, as it is 
indicated in TABLE II.2, these services under the general 
category of "Professional Business Services" and the sub­
category "Technical Services". 

The wide range and great variety of 
industries can be classified into the 
categories: 

Services employed by 
following four bro~d 

a. YR stream including all services needed before the com­
mencement of the production process. 

b. On stream including all services needed during the pro­
duction process. 

c. o~ stream ~arallel including all services needed by the 
overlaying the production managerial, logistic and admi­
nistrative support operations. 

1. Down stream ·including all services needed after the end 
of the production process. 

TABLE II.3 enlists the main industrial support services in­
dicating also their character (Technical, Professional and 
Producer) as well as the phase in the production and the 
distribution cycle in which these services are usually em­
ployed. As technical services are classified the ones per­
formed primarily by engineers (architects, civil, mechani­
cal, electric, etc. assisted by lower technical staff such 
as draftsmen, surveyors, etc.). As orofessional services 
are classified the ones performed primarily by profession­
als having education, specialization and experience in a 
given field such as economics, law, taxation, marketing, 
management, E.D.P., etc. As producer services are classified 
all the producer services enlisted in TABLE II.1 except the 
professional ones. A more detailed list of Services used by 
industries is presented in APPENDIX A. 

2. The changing role of Services in industrial and economic de­
velopment 

Since the industrial revolution economic development has 
been considered synonymous to industrialization. It has been 
seen ~s a unique, one way, process cf shifting human and 
material resources from the primary to the secondary sector 
and mainly to manufacturing. The faster the growth of manu-
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TABLE 11.l : A BROAD CLASSIFICATION SCHEME FOR SERVOCES (l) 

. . 1 . MARKETED SERVICES 

(a) Producer Services 

(i) Finance, banking, credit, insurance, real estate 

(ii) Professional Services : Engineering, Architectural, 
Legal and similar ones. 

(iii) Other Services : Cleaning. Maintenance, Security 

(b) Distributive Services 

{i) Transport and Storage 

(ii) Communications 

(iii) Wholesale and Retail Trade 

(c) Personnel Services 

(i) Domestic Services: Laundry, Barbershops,etc. 

(ii) Hotel, Restaurant, Catering, etc; 

(iii) Repa;-s 

(iv) Lntertainment and Recreation 

2. NONMARKETED SERVICES 

(a) Social Services 

(i) Health, Medicine, Hospitals 

(ii) ~ducat ion 

(iii) Welfare 

(iv) Public Administration, Legal, Military Services 

(1) Introduced by : 

Gershuny,J.I. and I.D. Miles, The New Service Society 
(Londo~: Frances Pinter Publishers, 1983) 

I ''I 
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TABLE 11.2 : SERVICES CLASSIFICATION WITHIN THE NACE CODE SYSTEM(*) 

Class 

01-05 

11-15 
21-49 
16-17 

50 

61 
62 
63 

64-65 
66 
67 

71-76 
77 

79 

81-82 
83 

84 
91 
92 

94 
97 
98 
99 

Group Sub­
group 

A c t i v 

PRIMARY 

i t i e s 

SECTOR 

790 

831 
833 
834 
835 
836 
837 

838 
839 

921 
922 

Agriculture, Forestry, Fishing 
SECONDARY SECTOR 

Extractive Industries 
Manufacturing lnd~stries 
Electricity, Gas, Water 
Building and Civil Engineering 

'l' E R T I A R Y S E C T 0 R 

Wholesale Distribution 
Scrap and Waste materials 
Commercial & Trade Agents 
Retail Distribution 
Hotels and Catering 
Repairs of Consumer goods and vehicles. 
Transport Travel Agents, Freight brokers and other agents 
facilitating the transport of passengers or 
goods;.Sto~age and Warehousing 
Communication 

Express Services 
Banking< Financial and Insurance Services 
Professional Business Services 
Stock Exchange 
Dealers in Real Estate 
House and Estate Agents 
Legal and Notarial Servi=es 
Accountants, Tax experts, Auditors. 
Technical Services 

a Consulting Engineers 
b Constuction Economists 
c Architects 

Advertising 
Other Business Services 

839.1 Market Research and Management Consultancy 
a Market Research 
b General Mangement 
c Recruitment 
d Professional Training 

839.2 Computer Services and Office Machine Services 
839.3 Security Services 
839.3.2 Temporary Work Services 

Renting, Leasing and Hiring of Movables 
Public Administration 
Sanitary Services 
Industrial Cleaning Services 
Maintenance and Repair Services 
Research and Development 
Recreational and cu~tural Services 
Personal Services 
Domestic Services 

General Industrial Classification of Economic Activities 
within the European Communities. 
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T A B L E II.3 INDUSTRIAL SUPPORT SERVICES 
On 

(T) = Technical and Prof ... tonal Services 
(P) = Producer Service• 

Up On at,.... Down 
ltCWM ll!:HL. Paral. etCWM 

- General and Freli•inary Studi .. (T) 
- Tec:tintcal and ~tc prefeaatbtltty 

and , ... ibility atudi .. 
- Tec:tintcal and ecanaetc identtftcatton 

and evaluation atudtn 

- f~ic and Ftnencial Corwulting and Studtn 
- Pre-f ... ibiltty and f ... tbtltty etudtn (T) 
- Ftnencing c:onM1lttng and etudtn(T) 
- Ftecal and Taxation can.ilt'l\9 I stucHn(T) 

- Archiuc:tural and Ctvn fngtnMrtng (T) 
- Pre-f ... tbtltty I feaeibtltty studi .. 
- torwulting a butc engtnMrtng 
- Detailed engineering a drafting 
- ProcureMnt, Tnttng, 11'18P1Ction 
- Maintenanc:e a Repairs 

- ChMlical-Mechantcal-Electrical EngtnMrtng (T) 
- Pre-f ... ib~ltty I t ... ibtlity studiee 
- Con9Ulting I baeic enginMrtng 
- Detailed engineering I drafting 
- P~. T-ttng, Inspection 
- Matnt---=e I hpatre 

- Spectal Scienttftc I Tec:tinical Studt .. (T) 
- Pre-f ... tbility I f ... ib~lity studiee 
- Can9ulting I butc enginMrtnt 
- Detailed engineertng I drafting 
- Procu,--,t, Testing, Inspection 
- Maint~ I Repairs 

- Project l11Pl-.tatti:an and Mana,_.m; (T) 
- Project Managemnt and SUf19rvieion 
- Procu..-nt, il\8Pf'Ction and te•t• of 

-teriale, machinery and equipment 
- lnepections, control• and test• of 

pnx:e.-, operatione and product• 

- Pre-production support operattone 

x 

x 
Jl 
Jl 

Jl 
Jl 
x 
x 

Jl 
x 
x 
x 

x 
x 
x 
x 

x 

x 

- Product I proceu development and deetgn (T) x 
- ldentfication of production input• (T) x 
- Selection I Pr :-cu,--nt of production input• (P) x 
- Mov~t and Sturage of production input• (P) x 

- Production aupport operatione 
- Production Planning, Mana,_.,,t and Control (T) 
- Teete, ln..-ctiane and quality control• (T) 
- Proceae and Product develop119nt and 0..i9" (T) 
- Techntcal and Technol09tcal tnnovattane and 

illProYMente (T) 
- Maintenance and repair• (T) 

- Poet-production eupport operettane 
- S&ln and dtetributton (P)(D) 
- CuetOller S.rvtcea (Techntcal aeetatance and 

AdYtM, quarantiea, -tni-nc., repaire)(T)(P)(D) 
- AdYerti ..... 1t and Public Relatiane (P)(D) 

- Managerial Service• 
- corporate et:ratqy and planntng (T) 
- corporate -.-nt (T) 
- Project planntng and coordtnatton (T) 
- Reeource• mobtlizatton and allocation (T) 
- H1.11&n reeourcea develop119nt and tratntni1 (T) 
- Personnel Mlectton and recruitment (T) 

- Adlliniatration and Lotiattca 
- Legal Aaaiatance and Consulting (T) 
- EDP, Computer appltcattona, o+M (T) 
- Expr"• courter Mrvic:ee (P) 
- Lott•ttca and Adlltntstrattve MOPPOrt (P) 
- Accounti119, finance and taxation (P) 
- Cuetodtan and c:o-on lervtc:ee (P) 
• Security (P) 
- Cleantnt and houHkeeptnt (P) 

- lanktng, '1naneial and Insurance •rvtcee (P) 

- Brokerage S.rvtcea (P) 
- Real Eatate (purchaatnt I renttnt) 
- Rentin9, leaaint and htrint of llOVabl" 

x 
x 
x 
x 
x 

x 

x 
x 

x 

x 

x 
x 
x 

x 
Jl 
x 
Jl 
x 

x 
x 
x 
x 
x 

x 
x 
x 
x 
x 

x 

x 
x 
x 

x 
x 

" x 
x 
x 
x 
x 
x 
x 

x 

x 
x 

x 
x 
x 

x 

x 

x 
x 

x 

x 
x 

x 
x 
x 
x 
x 
x 

x 
x 
x 
x 
x 
x 
x 
x 

x 

x 
x 

x 

x 
x 
x 

x 

x 
x 

x 
x 
x 
x 
x 

x 

x 
x 
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facturing industries and the higher their contribution to 
employment and to GDP formation in a given country. the big­
ger its success in the economic development race. 

Under this view of industry as the "development locomo­
tive· of the economy, agriculture and services have been 
seen as playing a secondary role in providing mere the nec­
essary inputs and support operations to the protagonists in 
the development race. 

The above concept, supported by empirical evidence and il­
lustrious examples of successful industrializations, became 
so unquestionable and axiomatic that certain important 
changes which occurred in the meantime in the structure and 
functioning of the industrial sector as well as the overall 
economic development process passed rather unnoticed or, at 
least, they have not received the attention they were de­
serving. 

In all industrial countries, as it is indicated in TABLE 
11.4, in spite of a continuous industrial expansion, indus­
trial employment in manufacturing industries reached the 
level of saturation around the 35-37% on total employment 
while their contribution to the formation of GDP rarely 
passed the ceiling of 38-40%. Both, industrial employment 
and value added, after a period of stagnation, begun record­
ing a continuous relative decline their lost ground being 
taken over by the rapid expansion of services. Yet, this 
phenomenon has been explained as a consequence of success. 
After the satisfaction, thanks to the industrialization, 
of all basic material needs, it had been believed that a 
new kind of society and economy were emerging, the so called 
post-industrial ones, characterized by high levels of 
prosperity and consumption and mainly of non-material prod­
ucts (services). Shadowed under the rhetorics on the merits 
of the post-industrial societies, certain profound changes 
which had occurred gradually in the structure and function­
ing of industries had remained either unnoticed or their 
true meaning and implications were not properly understood. 

The wonder of the post industrial societies begun to be 
questioned when their economies commenced experiencing stag­
nation, recurring recessions, growing and persistent unem­
ployment while poverty surveys had disclosed shocking per­
centages of people in the most rich countries of the world 
facing absolute poverty, i.e. deprived of the most essen­
tial means of living ensuring a minimum subsistence level. 
Recourse also to old remedies such as industrial investments 
for employment generation not only did not produce the 
results expected for sure but even contrary and paradoxical 
ones. !~creased industrial investments led to increased un­
employment in manufacturing as in most of the cases these 
investments have been used for rationalization and automa­
tion r~ducing in~tead of generating employ~ent. As it is 
illustrated in TABLE 11.6 (p. 31) the countries of the Euro­
pean Communities had invested in industries during the 1980-
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TABLE I I. 4 : INDUSTRIAL EMPLOYMENT AND VALUE ADDED IN 
SELECTED INDUSTRIAL COUNTRIES, 1950-1990 

(Percentages on total economy) 

A • All industries B • llanufacturing Industries 

Belgiua France Geraany 
United 
ltingdola 

A 

Industrial Employment 

1950 
1955 
1960 
1965 
1970 
1975 
1980 
1985 
1988 
1990 • 

• Estimates 

46.9 
47.4 
46.5 
46.9 
41.9 
39.0 
34.1 
30.3 
23.8 
21.l 

Industrial G D P 

1950 
1955 
1960 
1965 
1970 
1975 
1980 
1985 
1990 

Sout"ces 

45.6 
44.5 
40.9 
41.3 
42.3 
38.2 
36.0 
31.5 
31.0 

34.1 
34.5 
34.7 
35.3 
31.6 
29.3 
24.8 
23.0 
18.1 
16.1 

31.3 
30.9 
30.5 
30.4 
32.1 
27.2 
24.8 
23.5 
23.3 

A 

38.3 
39.2 
37.8 
39.1 
39.2 
38.4 
35.9 
32.9 
26.1 
23.2 

47.3 
40.0 
48.1 
43.4 
38.8 
37.6 
35.9 
30.5 
29.1 

26.6 
27.2 
26.6 
27.5 
27.5 
27.7 
25.7 
23.8 
18.9 
16.8 

38.3 
36.4 
37.4 
33.1 
28.7 
27.3 
26.3 
22.0 
21.3 

A 

42.9 
46.9 
48.8 
49.5 
49.3 
45.3 
44.1 
41.4 
36.0 
28.0 

49.4 
53.2 
53.3 
53.1 
53.1 
48.4 
42.7 
40.7 
39.4 

33.6 
36.7 
38.2 
38.3 
39.4 
35.6 
34.3 
31.9 
27.7 
24.3 

38.3 
41.4 
40.2 
40.1 
40.9 
36.9 
32.6 
31.9 
31.1 

A 

50.6 
51.9 
48.6 
46.6 
44.8 
40.5 
37.7 
32.9 
26.7 
24.1 

48.4 
42.8 
42.7 
40.8 
37.9 
36.0 
37.0 
34.6 
32.5 

1. OECD, Labour Force Statistics 1950-1960 (OECD, Paris,1963) 
2. OECD, Labour Force Statistics 1960-1971 (O!CD, Paria,1973) 
3. OECD, Labour Force Statistics 1969-1989 (OECD, Paris,1992) 

38.7 
40.1 
37.2 
35.0 
34.7 
31.0 
28.4 
24.1 
19.6 
17.7 

36.8 
. 36.9 
32.1 
29.9 
28.0 
25.0 
23.5 
20.7 
18.2 

4. OECD, National Accounts 1950-1961,(0ECD, Paris, 1964) 
5. OECD, National Accounts 1960-1985, Voluae II, Detailed Tables, 

(OECD, ?aris, 1988) 
6. OECD, National Accounts 1977-1989, Volume II, Detailed Tables, 

(OECD, Paris, 1991) 
7. Commission of the European Communities, Panorama of !C Industrv 1990 

(EC, Brussels 1991) 
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89 decade 1.269 billions dollars at 1985 prices succeeding 
finally in ~ecreasing industrial ~mployment from 46 to 38 
million people, i.e. creating 8 million unemployed! 

The above problems and experiences and mainly the persist9nt 
long-term unemployment led to a r~-examination cf the role 
of services as an employment generation factor. 

StudiE!S on the e~ployment generation capacities of the ter­
tiary sector were originally embarked with the assumption 
that t:1is sector, being more or less domestically oriented, 
not facing a tough competition $imilar to the one of manu­
facturing industries and being less mechanized and auto­
mated, could present wider and more flexible margins of em­
ployment absorption which were wortnwhile to be explorated 
in a period in which long duration unemployment remains the 
most painful problem in many countries. 

The re-examination of the employment generation capacities 
of the tertiary sector disclosed, as it is illustrated in 
TABLE II.5 and in CHARTS II.A - II.O, that it is the only 
sector which can generate today employment. This discovery 
shows, however, the tip only of the iceberg. 

Studies on employment in the tertiary sector confirmed the 
original assumptions on its employment generation capaci­
ties but, in addition, led also to important revelations on 
the profound changes taking place in the organization and 
struct~re of the industries as well as in the whole economic 
system which are the real and very cause of the employment 
generation capacity of the tertiary sector and mainly in 
business, professional and producer services. 

Taking into account that these profound changes have not 
been fully analysed as yet or they have remained either 
unnoticed or their far reachin~ consequences have not been 
fully sized up, we feel necessary to outline them briefly 
below as the development of th~ engineering and consulting 
capacities in the Maghreb countries, as in any country, to 
be placed under their proper perspective. 

3. The new industrial revolution and the role of Services 

The rapid technological progress recorded in the field of 
microelectronics and informatics and the wide and exponen­
tial growth of its applications have stimulated a vivid 
discussion around the theme of the forthcoming new era 
marked by the advance of microelectronics, automation and 
informatics which i~ generally considered as a new, the 
third, industrial revolution. 

In all these discussions about the undergoing or the forth­
coming new industrial revolution emphasis has been given to 
the technological dimension of these changes while the so-
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TABLE II.5 EPIPLOYKENT CHAl!GES IN SELECTED INDUSTRIAL COUNTRIES 

EUROPE (1) NORTH AllERICA (2) 

1981 1990 1981 1990 
A. ABSOLUTE NUftBERS (000) 

TOTAL EMPLOYMENT 96,827 101,500 111,398 lS0,486 

Primary Sector 6,675 4,929 4,120 3,886 
Secondary Sector 36,755 33,212 33,532 34,289 
Tertiary Sector 53,397 63,359 73,746 92,311 

Producer Services (4) 5,951 8,711 9,691 14,802 
Distributive Services(5) 22,167 24,381 28,987 34,650 
Social Services(6) 25,279 30,267 35,068 42,859 

8. PERCEHTAGE D:STRIBUTION 

Primary Sect\lr 6.9 4.9 3.7 3.0 
Secondary Sector 38.0 32.7 30.l 26.3 
Tertiary Sector 55.1 62.4 66.2 70.7 

Producer Services 6.1 8.6 8.7 11.3 
Distrit~~ive Services 22.9 24.0 26.0 26.6 
Social Services 26.l 29.8 31.5 32.8 

c. PERCENTAGE CONTRIBUTION TO !llPLOYllElfT GEH!RATION 
1981-1990 1981-199(1 

EUROPE N. AllERICA 

Primary Sector (37.4) (1.2) 
Secondary Sector (75.8) 4.0 
Tertiary Sector 213.2 97.3 

Producer Services 59.l 26.8 
Distributive Services 47.4 29.7 
Social Services 106.7 40.S 

(1) WEST EUROPE ( Belgium, France, Genaany, I~aly, United kingdOll) 
(2) NORTH AMERICA (Canada, USA) 
(3) NIC of Asia (S.Korea, Hong Kong, Singapore) 

(1981- 19~1) 

AS I A (3) 

1981 1990 

17,549 22,163 

4,845 3,320 
5,475 7,818 
7,229 11,025 

586 1,272 
4,424 6,321 
2,219 3,432 

27.6 15.0 
31.2 35.3 
41.2 49.7 

3.3 5.7 
25.2 28.5 
12.6 15.5 

1981-1990 
ASIA-NIC 

(33.1) 
50.8 
82.3 

14.9 
41.1 
26.3 

(4) Financial (Finance, Banking, Insurance, Real Estate), Professional (Engineer­
ing, Architectural, Economic, Legal, flanagerial, etc.), Auxiliary (Cleaning, 
llaintenance, Security, etc.) 

( 5) ·rransport, Storage, Comllunications, Wholesale and Retail Trade 
(6) Education, Health, Medicine, Hospitals, Welfare. Public Adainiatration and 

Defence. 
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C H A R T II.A CHAlfGES IN BllPLOYK!NT DURING THE 1981-1990 DE~ADE 
IN SELECTED INDUSTRIAL COUNTRIES OF WESTERN EUROPE(*) 
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C H A R T II.B : CHANGES IN EMPLOYMENT DURING THE 1981-1990 DECADE 
IN CANADA A..JID THE UNITED STATES OF AMi:.'RICA 
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CHART Ii.C CHANGES IN EMPLOYMENT DURING THE 1981-1990 DECADE 
IN THE MAIN INDUSTRIAL COUNTRIES 
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CHART 11.D CHANGES IN SECTORAL EMPLOYMENT DURING THE 1981-1990 
DECADE IN. SELECTED INDUSTRIAL COUNTRIES 
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cial and organizational dimensions 
with these technological changes 
grossly underestimated. 

preceding or associated 
are rather ignored or 

The first industrial revolution had been stimulated by a 
long series of techno1ogical innovations which, however, are 
not enough to explain alone why that industrial revolution 
took place in England as early as after 1760, in the United 
States and Germany a century later and in other today i~dus­
trial countries two centuries after although the same 
technologies were known to all at the same time. The same 
can be said regarding the second industria1 revolution. Al­
though England had been the champion in the first industrial 
revol•Jtion, United States to~~ the leading role in the sec­
ond one associated with advanced technologies and the 
assembly line. The factors which have conditioned these 
differential paces in industrialization should be sought in 
the different social conditions and organizational 
patterns and infrastructures through which technological 
innovations became instrumental in the socio-economic chang­
es associated with. 

It is beyond the terms of reference of this paper to enter 
the discussion of the above subject but we have mentioned it 
in order to underline that the technological dimension is 
not enough for assessing and evaluating the impact of tech­
nological changes and innovations upon industrialization and 
more generally economic development and that the social and 
organisational dimensions play an equally important if not a 
more important role in making technology instrumemtal to de­
velopment. Without the big markets, the influx of young non 
qualified immigrants as a primary labour force, the corpo­
ration as the basic organisational form and the stock ex­
change as the main capital supplier, all advanced technolo­
gies in the assembly line could not bring alone the spectac­
ular results and the big change recorded in the USA and oth­
er industrial countries. 

We felt necessary to bring the attention on the above fac­
tors as we have seen that torrents of ~nk are split over the 
issue on the forthcoming revolution of microelectronics and 
automation while scant attention is paid to certain profound 
changes occurring rather unnoticed in the organisation of 
industries and more generally in the cycle of the production 
and distribution of goods and s~rvices. 

The most profound of these changes, outlined briefly in the 
sections which follow, are: 

1. The functional expansion and circul~rization of the in­
dustrial process. 

2. The internationalizat~on of national ~conomies, th~ con­
vergence of technoloQies and the shift of the center of 
competition gravity. 
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J. The growing externalization of industrial activities and 
operations. 

4. The organizational and institutional segregation of the 
industrial from the service operations. 

5. The shifting importance from the industrial brand to the 
trade mark. 

6. The sectoral desegregation of the cycle of production and 
the economic activities. 

7. The leading role of services in the development process. 

4. The functional expansion and circularization of the indus­
trial process 

The factory gates (and the classical commercial terms '"fran­
co warehouse" and "ex-factory") begun gradually to coincide 
less and less with the actual terminals (beginning and end) 
of the industrial process. Under the combined effect of the 
complication of t~e high technology products, th9ir service, 
maintenance and repair requirements, high financial costs 
and rapid pace of technological renewal and replacement, 
the user of many ~ndustrial products rarely buys "~n­
stantaneously" the body of a "nudP." product. What he buys 
practically is a basKet containing the physical product and 
all collateral services (guarantees, financing, repairs, 
maintenance, replacement options etc.}. Who buys today an 
automob~le or a computer if these services are not part of 
the transaction package? 

Under these realities the respons;~il;ty of the manufacturer· 
and consequently the ma~ufacturirg process are continuously 
expanding towards both ends. Down stream up to thP, consumer 
or user of the product and up stream beyond the procurement 
of the production inputs commencing from the conception, 
design and development of new products i•1tended to replace 
the ones in current use. While thii ;s true for many of 
the capital and durable goods, which r~present an increasing 
part in the household expendit~res, it becomes gradually 
true even for cheap, mass consumption products such as, for 
example, mineral water. The consumers of these products do 
not buy only their content but a mix of product and services 
(regular supp1y, standard quality, easy to open bottle or 
tin, containers return or recycling etc.). Under this real­
ity even the term "last consumer" appears not to be the 
proper and precise one for many products and mainly the du­
rable ones. In all these cases the term "current user"· is, 
perhaps, more suitable. 

Under the combined effect of the above factors the opera­
tional and organizational configurations of the manufactur­
ing proces£ are not only expanding up stream and down stream 
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but also, as it illustrated in CHART II.E, are re-shaped 
gradually from a linear with fixed ends process to an end­
less circular one. 

5. The internationalization of national economies. the con­
vergence of technologies and the shift of the center of 
comoetition gravity 

It is well known and does not require any further explana­
tion that the influence of external, international in char­
acter, factors upon national economies is increasing so rap­
idly that the identities and borders of national economies 
to become gradually and continuously more and more vague. To 
mention one only factor: Consumers credit being so important 
for the marketing of industrial products. To the original 
sources, the own capital and the home banking system, a 
long line of credit suppliers with multinationai and inter­
national connections and ramifications have been added, 
including the "plastic money" makers. 

The internationalization of national economies has narrowed 
the competition margins on technology options and configura­
tions as well as of process variations. All industrial 
firms can and should have the most appropriate technology 
which is, in essence, only one: internationally competing 
technology. While this technological convergence narrows the 
industrial competition margins on one side, the "mix" of 
the industrial offer, containing the physical product 
(technology} and all collateral services not only widens the 
horizon of industrial competition, on the other side, but 
it is shifting simultaneously the center of competition 
9ravity from the industrial to the services sector. 

6. The "externalization" ·Of industrial service activities ~n~ 
ooerations 

The up stream and down stream expansion of the industrial 
process should be associated normally with increasing in­
dustrial operations, value added and employment. However, 
as it has been illustrated already in Tables II.4 an6 II.5 
and in Charts II.A-II.D, industrial statistics indicate en­
tirely opposite trends, i.e. a continuously accelerating re­
duction of the participation of the industrial sector in 
employment and GDP generation. This is due to the fact that 
parallel to the up stream and down stream expansion of the 
industrial interests other profound changes are taking also 
place in . industrial organisation and management, the most· 
important among them being the "externalization" of indus­
trial activities and operations. 

The main characteristic feature of industrial organization 
and management following the first industrial revolution has 
been the vertical integration under one roof, the industrial 
plant, of all operations required for the transformatior of 
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C HAR T II .E : THE OLD AND THE NEW INDUSTRIAL SYSTEMS 
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raw materials and other production inputs to finished 
products. The above form of industrial concentration had 
been expanded and intensified by the second industrial revo­
lution which led to the establishment of the industrial em­
pires or agglomerations by the horizontal (functional and 
regional) expansion of the industrial integration (the hold­
ing and the transnational), both bringing the advantages of 
economies of scale and multiplication of the benefits of 
infra-industry linkages. Under the combined effect of tech­
nological advancements and new organizational and managerial 
patterns, the industrialization ·miracle" of the today's 
developed countries had taken place. 

The description and glorification of this "miracle" which 
became the prototype for industrialization and the effort 
invested for its transposition to a "tested and unquestiona­
bleM model (recipe) for the industrialisation of the devel­
oping countries has detracted our attention from other 
profound also changes occurred in industrial organisation 
and management parallel to the up stream and down stream 
expansion of their operations. 

As it has been mentioned previously vertical and 
horizontal integration and industrial concentration were 
boosted by the advantages associated with the economies of 
scale and centralized direct, personal supervision. These 
advantages begun contradicting gradually with disadvantages 
arising from the requirements of specialization multiplied 
by problems and complications arising from the down stream 
and up stream expansion of industrial operations. 

The services which modern industries are needing (see APPEN­
DIX A) are so many, sophisticated, specialized, expensive 
and in many cases of discontinuous need as no industry can 
afford to maintain all of them "in-house" besides that it 
can not keep them updated in an era of rapid technological 
changes. As it has been mentioned previously (see p. 5) 75% 
of the value added created in manufacturing derives from 
services to production Therefore, service inputs are the 
most critical factor in industrial success or failure. The 
recurring economic recessions of the last two decades which 
turn to problematic and money losers many reputable indus­
tries being during the buoyant years of the economic boom 
successful and profitable, led industrial managers to re­
examine carefully their cost bills as well as their profit 
making and profit losing operations. This re-examination led 
to important changes in the structure and functioning of 
industries towards two directions: 

1. Externalization of many services produced in-house by 
buying from or sub-contracting to outside service produc­
ers and concentration on core activities in which in­
dustries possessed the comparative advantages of experi­
ence and specialization. 

2. Organizational and institutional segregation of the in-
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dustrial and service operations. 

Once industries begun using external Sb~vices, 
begun appreciating many advantages associated 
"externalization-, the most important being: 

they had 
with this 

a. Reduced costs, as they could profit from the competi­
tion of specialized service suppliers while not carry­
ing charges for "idle time", a usual overhead of many 
in-house operations. In addition, these "externaliza­
tions" led to reductions in many direct an1 indirect 
overhead costs associated with the supervision of in­
house service operations being outside the main sphere 
of organizational competence and specialization. 

b. Better quality services, as they c~uld profit from the 
competition, the specialization and the technological 
updating of the competing in the open market service 
suppliers offering all together a far wider resources 
and technology basis than any, even the best developed 
and organized, in house-unit. 

c. More flexibility, in adjusting 
the oscillations of demand and 
not so easy with the costs of many 
being more or less inflexible. 

operational costs to 
production which is 
in-house operations 

d. More organizational efficiency, by placing certain in­
house operations under conditions of an "open market 
competition", the merits and advantages of which 
proved to be superior of the conventional organiza­
tional and managerial supervisory devices. 

Once the m~rits and advantages of "externalization" became 
evident, its "expansionary spiral" has been put in motion 
stimulated by three multipliers. The industries themselves 
looking to externalize as many as possible operations in 
order to prof it from the comparative advantages of external­
ization mentioned above. The Service Suppliers looking for 
the expansion of their business by making "attractive" of­
fers and proposals and being a de facto pressure group for 
the expansion of externalizations. The demonstration 
effect stimulat~ng and i:1ducing both industries and 
suppliers to look more carefully in capitalizing the appar­
ent advantages of externalization. 

7. The organizational and institutional segregation of the 
industrial from the service operations 

The experience gained and the advantages of externalizations 
stimulated also the movement for· the organizational and in­
stitutional segregation of the main, pure industrial opera­
tions from the supporting service ones. 
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The re-examination of the profit and loss factors have 
revealed as far as industrial services are conGerned that: 

1. Not all in-house services in all companies were performed 
in an inefficient or expensive way. Some companies had 
acquired knowledge and skills being able to produce in­
house better quality services at lower costs than outside 
service producers, and 

2. The critical factor in evaluating the efficiency and cost 
~f in-house service producers is the absence of "open 
market competition· criteria. While the overall evalua­
tion of success or failure of the industrial operations 
is easy and somehow "automatic" through the price 
mechanisms of the open market (share of the market, 
selling prices, price and profit margins), the evaluation 
of the efficiency and costs of the in-house service ope­
rations is not easy and objective due to the fact that 
these services enjoy a monopoly inside the organization 
through which their excessive costs and inefficient are 
hidden under the ·general e~penses" items. 

The above observations and considerations led companies to 
make organizational reshufflings towards the following four 
main directions : 

1. To separate organizationally and institutionally service 
operations from the pure industrial ones by establishing 
different and dis·~inct service producer units. 

2. To place all in-house service producers, being either 
integrated organizationally with the main industrial unit 
or operating as independent ones, under "open market" 
conditions competing with outside service producers for 
their surviv~l. Service in-house operations which are 
not able to pass this competition test are externalized. 

3. Service in-house producers proving that they can offer 
better quality services at lower prices than their out­
side competitors have been elevated to the status of in­
dependent, open market producers offering their services 
not only to the mother company but also to any other cli­
ent in the market. This allows these service producers to 
expand their operations beyond the market potential of 
their mother company capitalizing on expanding markets 
and economies of scale improving further their competi­
tive position, profitability and turnover. Caterpillar 
provides an example in this case. The company had 
developed a very successful spare parts distribution 
system being 3ble to de1iver world-wide and within 24 
hours any of its 100.000 spare parts. In order to capi­
talize on the organizational setting and the experience 
acquired, it elevated this department into an independent 
spare parts distribution company, Caterpillar logistics, 
which provides distributive services not only to the 
mother company but many other manufacturers. 
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4. Taking into considerati~n that the contribution vf servi­
ces to the value added created in manufacturing is three 
times more than the contribution of industry's core ac­
~ivities (75X versus 25X) and that services are growing 
at rates three to four times faster than agriculture and 
industry combined, it is obvious that services are the 
-apple of discord- and the main battlefield of economic 
competition attracting the primary attention of investors 
including the ones looking for diversifications. As a 
result while industries are looking from one side to ex­
ternalize as many as possible in-house service activi­
ties for the reasons explained previously, they look at 
the same time ~o diversify by investing or acquiring in­
terests in promising service producers, competing suc­
cessfully in the open market and- mainly to the ones 
providing strategic inputs and technologies being im­
portnant for their core industrial operations. 

Putting together these apparently opposing each other move­
ments, we can not say that industry is moving towards 
one only direction, i.9. externalization of services or di­
versification in services, but towards new forms and conf ig­
urations in the relations between industry and services 
transcending, as it is explained in the next secticn, con­
ventional demarcation and classification lines. The new 
configurations in the relations between industries and 
services, shaped under the combined effect of the trends 
mentioned above, do not shift merely labour from industry 
to services but they entail a new division of labour and 
functions between industrial firms and their service sup­
pliers, helping both to specialize in their respective core 
activities without organizational ties bounding the opportu­
nities of the one to the limits or chances of the other. 

8. The shifting imoortance from the industrial brand to the 
trade mark. 

The product brand has been and it will continue to be a very 
important element in the marketing of industrial products as 
it is offering to the consumer the guarantee of a .. good 
product .. made by a "well known" manufacturer. As the average 
client has neither the knowledge nor the technical means for 
checking the quality of a product in all its aspects, the 
reputation of the producer is considered es a sufficient 
guarantee substituting his inability in making objectively 
the best or at least an optimum choice. 

The brand image has been associated originally with the 
quality and the technical characteristics of the physical 
product (performance, durability, safety, etc.) in relation 
to its price. As the "industrial offer" became gradually a 
more complicated one containing packages of physical prod­
ucts and collateral services (financing, guarantees, techni­
cal anj operational support, availability of spare parts, 
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maintenance and repair facilities, replacement options, 
etc.) th6 ·product image· has been expanded from the mere 
physical characteristics of the product to its -offering 
basket• containing the physical product and all the collat­
eral services. At the same time the area of formation of 
the product image has been extended from the factory gate to 
the selling or use point which may be even the house or the 
office of the client. 

This expansion has raised a series of technical, organiza­
tional and financial requirements which many industries ei­
ther they were not able to face successfully, the required 
talents and resource~ being often beyond their capacities 
or prohibiting costs were threatening not only their success 
but even their survival. Searching for solutions many in­
dustries found it more feasible and convenient to concen­
trate their efforts on core activities, i.e. making only 
physical p;~ducts and leaving to their distributors the task 
and responsibility to create under their trade mar~ the 
product image and to form the offer basket. Garments, 
dressing accessories, home appliances, electrical and elec­
tronic products, TV, even computers and a long line of in­
dustrial products are offered today in the market by 
department stores, chain stores, super markets and special­
ized distributors either under their own trade mark or under 
a disguised brand h~ding the unknown producer. The critical 
factor in these cases is that the confidence of the consumer 
has been shifted from the product or industry image to the 
distributor's image who the consume; trusts that he makes 
the technical choice on his behalf and offers the best col­
lateral services and guarantees. 

Another form of Industry-Services relation in this area is 
the one of the "industrial intermediary", i.e. an organiza­
tion appearing as the maker of industrial products under 
its own brand which organization, however, does not possess 
any industrial production facility subcontracting to real 
industries the manufacturing of its products which simply 
it markets and distributes providing also all the collateral 
services (credit, maintenance, repairs, operational support, 
etc.). 

In all cases mentioned above the common characteristic is 
that the division of tasks and functions between industries 
and services (distributors) does not follow the classical 
demarcation line of producing industries and distributing 
services but transcending this line establishes new rela­
tions between industries and services. Many classical indus­
trial functions such R&D, Product development and design, 
technical and performance norms, packing, presentation, 
etc. have been shifted from the producer to the distributor. 
The last one gathering feedbacks from his clients assumes 
the product development and design functions, either alone 
or assisted by specialized consultants. Many garment indus­
tries, for example, have dismantled their product develop-
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ment departments as fashion, colours, sizes, materials 
used and technical specifications of the products they pro­
duce are determined by their distributors. 

9. The sectoral desegregation of the cycle of production and 
economic activities. 

Since the first industrial revolution economic theory and 
practice have accepted as self-explanatory and somehow axio­
matic the tripartite division and classification of economic 
activities into Agriculture, Industry and Services with 
distinct and very clear definitions, borders and demarcation 
lines. 

The upwards and downwards expansion of industrial operations 
coupled with increasing in number, volume and content ex­
ternalizations and at the same time diversifications in 
services, all transcanding conventional and historically 
established demarcation lines, raise the question to what 
extend the tripartite conceptual and statistical scheme for 
the classification of the economic activities corresponds 
any more to the very realities of economic life. Long time 
ago the distinction between industry and services had 
disappeared in the economic vernacular by calling industries 
all economic activities (Insurance industry, Real estate 
industry, Show business industry, etc.) satisfying human 
needs. The distinction also between material products 
(goods) and non-material ones (services) is in reality less 
clear and important as it appears in theory. As a matter of 
fact both satisfy human needs which rarely can be covered by 
purely material or non-material products as they require 
usually a package of goods and services mentioned already in 
a previous part. Beyond that needs which can be satisfied 
interchangeably by material or immaterial products are 
rather a rule than an exemption. The need to have some 
.. sma 11 pleasure .. , a "1 i tt le fun" or a sma 11 entertainment 
can be satisfied by eating, for example, an ice-cream 
{good), going to a movie theatre (ser~ice) or to a gym 
(service). 

The trends examined in the previous pages have indicated 
that: 

1. The tripartite distinction of e~unomic activities is 
replaced gradually by a binary one: Producers-Consumers. 

2. Producers, indiscriminately for goods or services, can be 
either specialized ones concentrated on core ac~ivities 
or diversified ones. 

3. Diversifications move more and more towards the direction 
of segregating institutionally and organizationally serv­
ices from industries at the plant's or office level while 
twinning them at the financial .. cluster .. or concern level 
contrary to the prevailing trends during the first two 

.. . 
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thirds of this century when vertical and horizontal 
industrial integrations had been the prevailing trend. 

The main causes behind these trends (specializat· •n. 
segregation, twinning) is the search for balancing the ~­
vantages of economies of scale requiring increasing sizes 
and concentrations in the industrial establishments. coupled 
with increasing investments for accumulation and replacement 
of fixed assets, with the requirements of specialization 
which necessitate, on the contrary, split of original ac­
tivities to many new, specialized ones, which means, in es­
sence, the creation of smaller units. The balancing of 
these two opposite requirements is sought by the functional 
and organizational segregation of the core industrial activ­
ities from the supporting industrial services which is 
changing the role of services in the development process 
from an auxiliary to a main one of strategic importance. 
Besides the quantitative factor that 75~ of the value added 
created in manufacturing derives from services, services had 
become gradually the main depository, developer, producer 
and distributor of development knowledge and technologies 
and in the ~ast analysis the development ''locomotive··. In 
addition, industrial support services, being the "flexible" 
factor of production, become the most, if not the only, de­
terminant of industrial and more generally economic com­
petitiveness. While industrial technologies will tend to 
converge world-wid~ leaving little room for technological 
and process differentiations, allowing differentiations in 
market competitiveness on these grounds, services associated 
with the industrial production either as a part of the 
"product offer" (see pp. 19, 25-26) or as development and 
support activities will be the main and most crucial factor 
in determining industrial competitiveness and more generally 
success in industrializa~ion and economic development. 

10. Automation and the changing role of services 

It is widely believed that externalization and more gener­
ally the shifts of activities and employment from industries 
to services have been provoked by the new industrial revo­
lution marked by the advancement of microelectronics. This 
is not true as the externalization of many industrial oper­
ations as, for example, the procurement from or the subcon­
tracting to "outsiders" of many parts and accessories in 
the automobile industries as well as in many other assembly 
line industries had begun long time before the applications 
and impact of microelectronics were felt in the market. 
Crucial also activities such as industrial design, R & D, 
quality control, management consultancy etc. had been estab­
lished and flourished as independent and respectable "out­
siders" long before the microelectronics revolution. 
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The main force behind the develcpment of independent service 
units had been specialization which required concentration 
on narrow fields of targets, ~ctivities and operations 
necessitating, in turn, wider m;rkets and clienteles for 
ensuring p~ofitability of specialized units. 

Microelectronics, CAM, automation and robotization may have 
accelerated the externaiization process but they have not 
provoked it. On the contrary one can say, in the absence 
of relevant studie~. that they have perhaps decelerated 
these trends as they were offering powerful tools for the 
effective management and control of in-house produced serv­
ices. We feel necessary to clarify this before examining 
the impact of the microelectronics revolution upon the re­
shaping and reshuffling of the industrial system as we con­
sider this clarification important for the developing coun­
tries. Developing countries, misinterpreting externalization 
trends and more generally the leading role of the industrial 
support services in the development process as being 
associated with advanced stages of industrialization and 
automation, could fail to make in time the adjustments 
needed in their current industrial structures and operations 
for keeping pace with specialization and the development of 
services essential to the competitiveness of their indus­
tries and economies. 

The first industrial revolution had replaced the manual 
tools by the machine helping the worker to produce with his 
hands and brain more and better products in a faster way. 

The second industrial revolution associated with advanced 
technologies and the assembly line brought a new division of 
labour and functions. The machines in the assembly line were 
making all physical production operations under the guidance 
and control of their operators. 

The third industrial revolution of microelectronics, infor­
mation and co~.munications made the machine operator useless 
and obsolete replacing him by a new kind of machine opera­
tor, the "modem", the "chip", the "CAM diskette". This 
change towards the "worker-less", automated industrial plant 
will bring obsolescence also to a series of overlaying mana­
gerial functions such as personnel management, workers se­
lection, supervision, motivation etc. 

While the industrial plant is emptied gradually at the shop­
floor levei from tne human operators of machines as well 
as the collateral managerial functions, a new series of op­
erators, professions and experts are required outside and 
paralleled to the shop-floor level for its efficient oper­
ation (analysts, programmers, system engineers, designers, 
etc.). Industries will continue to create j~bs but indi­
rectly in the services sector. Although these new jobs will 
be needed for the performance of the very old task of "ma-
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chine running", they appear and are classified statisti­
cally as a non industrial labour force, located not in the 
industrial but in the services sector. 

Conventional statistics, classifying in-house produced in­
dustrial services as industrial operations while the ones 
provided by outside suppliers as service activities, lead to 
paradoxes as the one illustrated in TABLE II.6 accordin~ to 
which the countries of the European Comm~nity io•ested in 
their industries, during the 1980/90 decade, 12G9 billion US 
dollars (at 1985 prices and exchange rates) succeeding in 
reducing their industrial employment from 46 to 38 million 
people, i.e. in creating 8 million unemployed!! In reality, 
however, these investments, together with a,other 1.~47 bil­
lion dollars invested directly in services, had increased 
GOP at constant prices by 25X and employment in services 
from 66,8 to 77,0 million, i.e. in creating 10,2 million 
new jobs, i.e. 2,2 million more than the losses in indus­
trial employment. 

11. The leading role of Services in industrialization and eco­
nomic development 

The industrial sector, undergoing profound structural and 
functional changes under the combined effect of the trends 
mentioned in the previous parts (specialization, externali­
zation, organizational segregation of service activities 
from the core i~dustrial ones, increasing dependence and re-
1 iance on external professional services for improving or 
maintaining its competitiveness, twinning with strategic 
services), is becoming gradually something entirely differ­
ent from what has been krsown and used to be. The most sa l i -
ent features of this transformation are : 

a. The industrial plant is becoming gradually a ''park·· of 
"man-less" operating machines set up, controlled, regu­
lated and directed by "industrial service operators" lo­
cated outside the plant. The distinction between capitai 
intensive and labour intersive industries as well as be­
tween advanced and intermediate technologies, once very 
important for the developing countries, will lose gradu­
ally meaning, significance and purpose as the generaliza­
tion and internationalization of industrial competition 
will lead to increasing convergence in technologies and 
industrial processes. All these do not mean that all in­
dustrial plants will be like that. It is a general trend 
with variations regarding forms, places and timing. 

b. The industrial sector is becoming less and less a dis­
tinct, self-contained and self-sufficient economic activ­
ity. It becomes gradually a part of a broader cluster of 
interdependent activities. It has to satisfy, on one 
side, the consumers of its products by offering sophisti­
cated packages of industrial goods and services (see pp. 
19, 25-26) and it is depending increasingly, on the other 



TABLE II.6 EUROPEAN ECONOMIC COl'L"IUNITY - PRODUCTION • INVESTMENTS AND EMPLOYMENT, 1980 - 1990 

S E C T 0 R S 

PRIMARY SECTOR 

SECONDARY SECTOR 

Fuel and Power 
Manufacturing 
Buil<Alng and 

Construction 

TERTIARY SECTOR 

DiUH)~U:: 
Transport 

and Storage 
Communications 
Trade 

Producrr szrvicea 
Plnanc al 

Insurance 
Prof e11ional and . 

Bu1ines1 Service• 
Hotel• & Catering 

Non Market Service• 

owner occupied 
Dwelling• 

ECONOMY 

V A L U E A D D E i 
(1985 prices and exchange rates) 

1 9 8 0 

Mill. $ " 
1 9 9 0 

Mill. $ ~ 

93 ,072 

920,537 

108.318 
647,946 

164.273 

1,214,284 

432,061 

99,976 
45,652 

286,433 

456,819 

103,745 

301,518 
51,556 

325,404 

4.0 90,999 3.1 

34.4 

3.9 
24.6 

39.1 1.013.203 

4 o 6 115 I 707 
27. 5 724. 513 

·r.o 172.983 

51.6 1,658,509 

5.9 

56.3 

18.3 

4.2 
1.9 

12.? 

19.4 

4.4 

12.8 
2.2 

13.8 

544.843 18.5 

12l,915 4.2 
59.613 2.0 

361.315 12.3 

723,212 24.6 

150,096 5.1 

495,664 . 16.8 
77,452 2.6 

390,454 13.3 

127,157 5.4 182,828 6.2 

2,355,050 100.0 2,945,540 100.0 

INVESTMENTS 
1980 - 1990 

1985 pr1cu and 
t1:1change rates 

Mill. X 

186.640 3.8 

1,269,348 25.6 

383,894 7.7 
795,071 16.0 

90,383 1. 8 

2,151,922 43.4 

757,707 15.3 

272,404 5.5 
161,974 3.3 
323,329 6.5 

789,593 15.9 

344,660 7.0 

371,694 7 .5 
73,239 1.5 

604,622 12.2 

1,34d.010 27.2 

4,955,920 100.0 

E M P L 0 Y M E N T 

1 9 8 0 1 9 9 0 

(1000) " (1000) " 

11,887 9.5 

45,849 36.8 

1,942 1.6 
34,112 27.4 

9,795 7.9 

66,751 53.6 

20,630 16.6 

1,211 1.0 
932 .7 

18,487 14.9 

23,812 19.1 

3,144 2.5 

16,459 13.2 
4,209 3.4 

22,309 17.9 

9.762 7.8 

37,755 30.3 

1,677 1.3 
27,896 22.4 

8,182 6.6 

77,025 61.8 

21,967 17.6 

1, 283 1.0 
1,049 .8 

19,635 15.8 

29,626 23.~ 

3,610 2.9 

21,052 16.9 
4,964 4.0 

25,432 20.4 

124,487 100.0 124,542 100.0 

H o t e ; The above data have been elaborated and adjuated from the following 1ource1: 

1. Commiaaion of the European Communities, ~ayorama yf 
~. OECD, ~ft~~~n·~ ~ici¥~~1 lJ77 - ii89, o ume I , 3. OICD, £f 1 c1 19 - 1989 ( OECD , 

!8,lifY:ar'·itZi <Ec8!~&usP1e11,1991l 
aria,1992) ' • aria, 1991) 

w .... 
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side, on outside professional services for keeping its 
competitive edge. Although the industrial sector is and 
it will remain a key development factor it can not per­
form any more this role alone and without the assistance 
of the services sector. On the other side, the services 
sector alone can not be developed independently, as its 
operations are closely interlinked with the ones of the 
industrial sector. 

c. The character and role which the industrial sector is 
gradually assuming resembles more the one of the infra­
structures and mainly the infrastructure industries like 
Electricity and Gas and less the one known up today. Al­
though vital to the economy, their final contribution 
depends on the parallel development of a wide range of 
inter-linked activities. The data presented in TABLE II.7 
provide a good illustrative example. Fuel and Power in­
dustries as well as Transport and Communication Services 
require high proportion of investments per operator ($ 
197.680, 224.941 and 173.841 respectively) compared to 
the low investments required in other sectors as, for 
example, Agriculture (15.701), Construction (9.227) or 
Trade (17.490). These differentials, however, do not 
leave margins in substituting investments in power gener­
ation or transportation by investments in trade as the 
first ones are essential to all economic activitie~. 

d. The most important of all these changes is the relocation 
of the "industrial brain", i.e. the functions related 
with the develo~ment, technological updating and manage­
ment of industrial operations from the industrial plant 
to the service suppliers and mainly the professional 
ones, which are elevated to the role of a critical cata­
lyst and multiplier in industrialization and economic 
development as they are becoming the main depository, 
producer, distributor and animator of technology and de­
velopment knowledge and, in the last analysis, the main 
determinant and "locomotive" of socio-economic progress. 
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TABLE II. 7 PRODUCTION, INVESTMENTS AND EMPLOYMENT IN SELECTED 

INDUSTRIAL COUNTRIES, 1980 AND 1990 
( Belgium, France, Germany, United Kingdom ) 

VAL U ! l DD E D ! ! P L 0 T ! E 5 T I X V ! S T ! ! I T S ( 1980·90) 
(1985 prices and e1change rates) T o t a 1 

( 1985 priCH ' P e r e 1 p 1 o y e d 
1 9 8 0 1 9 9 0 1 9 8 0 1 9 9 0 uchange rates) 

at Per OH 

11111. $ ' !111. $ ' ( 1000) ' (1000 ' (!Ulion $ ' mo mo HV job 
-- -- -----

PRI!lRT S!CTGI U,201 2.8 43,333 2.2 4,049 5.3 J,287 4.5 88,369 2.7 21,125 26,184 {115,969) 

SECOIDllT SECTOR 628,410 40.2 673,UO 34.5 29,735 39.2 23,938 32.7 837' 747 25.2 28,174 34,996 (144,529) 

Fuel 11d Porer 73,424 4.7 70,027 3.6 l, 763 2.3 1,338 1.8 236,758 7.1 134,293 176,949 (557,071) 
h11f 1cturlng 448,527 28.7 492,453 25.2 22,358 29.5 17 ,873 24.4 542,968 16.3 24,2@5 30,379 (121,071) 
BulldlDg and 
Co11tnct1on 106,479 i.8 nc, 950 5.7 5,614 7.4 4, 727 6.5 58,022 1.7 10,335 12,274 (65,437) 

TmillT SECTOR 800, 115 51.2 l,103,776 56.6 42,086 55.5 46,027 62.8 1,495, 118 45.0 35,549 32,505 379,628 

Dl&trlbutl n 
Se"lces 273,957 17.5 338,463 17.4 15,351 20.2 15, 396 21.0 m,940 14.7 31, 720 31,628 10,820,888 

Transport 
' Storage 65,516 4.2 76,354 3.9 3,104 4.~ 2,861 3.9 172,260 5.2 55,m 60,210 (708,890) 

Couunlcatlons 34,387 2.2 43,440 2.2 1,449 l.9 1,486 l.O 119,461 u 82,444 80,391 3,228,676 
Trade 174,054 11.l 218,669 11.: 10,798 14.2 11,049 15.1 195,219 SJ 18,079 17,668 777' 764 

Producer Sertlce1 300,599 19.2 503, 611 25.8 13, 978 18.4 16,431 22.4 599,264 18.0 42,812 36,472 244,297 

Financial and 
Iuuance 72,202 4.6 105,920 5.4 2, 726 3.6 3,067 4.2 m,m 7.2 88,216 78,408 705,211 

Prof essloual and 
Ba1lue11 Sertlce1 201,184 i2.9 355,809 18.2 9,067 12.0 10,790 14.7 m,m 9.4 )4,463 28,959 181,354 

Hotel& ' Catering 27,213 1. 7 41,882 2.1 2,185 2.9 2,57C 3.5 46,315 l.4 21,197 17, 993 119 ,058 

Ion Market Sertlcea 225, 559 14.4 261,702 13.4 12,757 16.8 14,200 19.4 409, 914 12.3 32, 132 28,867 284,071 

Dvelllnga 89,854 5.8 130,031 6.7 901,565 27.1 

l C 0 I 0 ! Y 1,562,600 100.0 1,950,580 100.0 75,870 100.0 73,252 100.0 3,323,799 100.0 43,809 45,375 (l,269,888) 

I o t e : The abote data bate been elaborate~ and adjusted f ro1 the following 1ource1: 

1. Couission of the European Couanities, Pa1ora1a of BC Industrr 1990 (EC,Bru11el1,19,1) 
2. OICD, latlonal Accounts 1977-1989, Voluae II, Detailed Table1, (OBCD, P1rl1, 1991) 
3. OECD, Labour Force Statl1tic1 1969-1989 (O!CD, Parla,1992) 



- 35 -

III. THE IMPORTANCE OF SERVICES FOR THE DEVELOPING COUNTRIES 

1. The underestimation of services in developing countries and 
their causes 

In agrarian economies and t.he ones being at the first 
stages of industrialization, the sector of services is dom­
inated by rather primitive and menial trade and domestic as­
sistance operations considered as the backward part of the 
economy offering refuse to parasitic activities and to la­
bour non qualified for industrial employment. Under this 
perspective services have been seen as a "burden" for the 
economies of developing countries requiring modernization in 
order to keep pace with industrialization and economic de­
velopment. 

While modernization of Financial, Trade, Transport and Com­
mun~cation Services have received proper attention in devel­
oping planning, the development of industrial support serv­
ices being so essential to industries has received generally 
scant attention. It is true that the last two decades in­
creasing emphasis has been given to the so-called "Institu­
tional Infrastructures" for development but this has been 
limited mainly to public institutions dealing with R+O, 
Planning and Administration of development incentives and 
formalities and it has not been extended to industrial sup­
port market services. The main reason for this und~restima­
tion is that their development has ~een seen as a conse­
quence and not as a precedent of industrialization. 

Industrial support services, be seen as an integral but of 
secondary importance part of industrial operations, are ex­
pected to be developed either by the industries themselves 
as in-house activities, following the expansion of their 
core industrial operations, or as independent professional 
services expected to be created and developed in time, if 
and when needed, by the market forces. 

Another reason is that developing countries are foccsing 
their main attention on new investments out of which they 
expect to quicken their industrialization neglecting past 
investments. In new investments the technical design and 
consultancy 'services required for their realization amount 
around 8-12~ of the investment costs which appear as an ag­
gregate leaving small margins for economies compared to the 
rest of the investment. In addition, as these servic&s are 
closely associated with transfers of technology and gener­
ally special know1edge and expertise, it is ~ppreciable that 
a great part of these service inputs can not be locally 
available and they have to be bought, by necessity, from 
abroad hesides that often these services are integr3ted in 
composite deal packages associated with turn key agreementu. 
foreign loans and investments or aid. 
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As it has been mentioned above, post investment industriai 
support services required for the operation and updating 
of existing industries and w~ich contribute about 75~ to the 
value added derived from industries, are expected to be de­
veloped "physiologically" by the industries alone and the 
market forces. 

2. The way of developing industrial suooort services 

The expectation that industrial support services will be 
born and developed "automatically" by the market forces is 
que~tionable. This had been, of course, the way industrial 
support services have been born and grown in the today in­
dustrial countries but under a very critical and exclusive 
condition: the absence of competing forces in the market 
when needs had created conditions favouring the birth and 
growth of industrial support services. On the contrary, the 
today developing countries can not count on such a competi­
tion vacuum. Their needs for industrial support services 
will be covered immediately by the service organizations of 
the developed countries which will not leave to them a 
breathing time for developing their own industrial support 
services besides that their financial and organizational 
superiority will overcome very easily the competition of the 
weak and ill developed, if they have been developed at all, 
local services. It is characteristic that 30~ of the Con­
sulting Engineering and 23~ of Management Consulting Serv­
ices produced in the European Community are exported mainly 
to developing countries. 

3. The main reasons for developing industrial support Services 

The trends outlined in the previous Chapter have indicated 
that economies are undergoing, world-wide, profound struc­
tural changes among which the mo6t important are the re­
al location of tasks and functions between industries and 
services and the elevation of the last ones not only to an 
important development factor but to a decisive also determi­
nant of industrial competitiveness. 

The main factors spurring a~d diffusing these structural 
changes are increasing specialization, internationalization 
coupled with sharpening of economic and industrial competi­
tion and technological convergence narrowing the number and 
range of technology options aa competition differentials. 
In view of these profound changes all countries, including 
the developing ones, muRt undertake in time the necessary 
structural adjustments among which the development of t~e 
industrial support services is extremely important fen- the 
reasons explained already. 
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It seems that the developing countries have not realized as 
yet the attention they should pay to these structural chang­
es and mainly to the need of developing in time their indus­
trial support services for the following reasons : 

They see these changes as being associated with advanced 
stages of industrialization and automation and, there­
fore, they think that they consist a problem which ir: 
not eminent but of the rather remote future. 

Expecting the development of the industrial support serv­
ices to come "physiologically" and "automatically" as a 
by-product of their industrialization, they are failing 
to see that industries themselves and market forces alone 
are not enough for the timely development of these serv­
ices and that deliberate efforts are needed besides the 
fact that the development of these services is not a by­
product but a pre-condition for successful industrializa­
tion. 

They have grossly underestimated the meaning and signifi­
cance of the functional expansion of the industrial oper­
ations (see pp. 18-20) and the composite character of the 
industrial offer (mixes of products and services) (see 
pp. 25-26). Neglecting the development of the collateral· 
industrial support services and limiting their offer to 
"nude" industrial products not only ·lose an increasing 
part of their already slim share in the market but also 
the corresponding labour content of that lost share. 
These losses in employment opportunities have a two-fold 
effect. They reduce employment at home and they create 
abroad through increasing imports of industrial support 
services. 

As we see that developing countries are not paying to these 
problems of s~ructural adjustments and mainly to the one of 
developing in time their industrial support services, the 
attention this problem deserves, we feel necessary to men­
tion, in addition to the general trends analysed briefly in 
ths previous Chapter, a series of factors which present spe­
cific significance for the developing countries in this re­
spect and which are : 

a. The implications of these change on their market shares, 
employment and capital requirements. 

b. The qualitative and residual factors which increase the 
importance of developing industrial support services. 

c. The ex~ansion of international trade and competition to 
Services. 

d. The need for a better balance between public and private 
sector~ 
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4. Mar~et share. employment and capital content of services 

The shifts of tasks and functions from the industrial to the 
services sector are associated with an increasing share of 
services on the final selling price of industrial products. 
A rough estimate, based on the data given in TABLE II.6, in­
di~ates the following changes in the countries of the Euro­
pean Communities during the last only decade which reflect 
more or less the trends recorded in all industrial coun­
tries : 

1980 1990 x 

Shares of: (*) 
Manvfacturing 35,8 31,7 - 28' 1 
Other industries 15 I 1 12,6 - 19,8 
Distributive Services 23,8 23,9 + 0,4 
Producer Services 25,3 31,8 + 25,7 

100,0 100,0 

<•> Agrtculture, Dwelling ~nd Govern•ent Servtces are excluded 

The reduced share ~f industries on the final selling price 
of industrial products is associated with reduced, at higher 
proportion, labour content. On the basis of the data given 
in TADLE II.6, tne labour content for a hypothetical volume 
of sales amounting to one million US $ at 1985 prices, esti­
mated on the basis of the value added per employed, has been 
evolved in the same countries as follows 

1 9 8 0 1 9 9 0 Change 
N x N x 1980/90 

% 
Employed in: 

Manufacturing 18,8 37,7 12,3 28, 1 - 52,8 
Other industries 6,5 13,0 4,3 19,8 - 48,8 
Distributive Services 11 '4 22,8 9,6 22,2 2,7 
Producer Services 13,2 26,5 13,0 29,9 1 1 5 

49,9 100,0 39,2 100,0 - 27,3 

N = Number of employed 

In addition to losses in market share and employment, the 
shifts of tasks and functions from industries and services 
are associated with uneven capital costs as the following 
comparisons demonstrate: 

Industries 
Distributive Services 
Producer Services 

Value Added per 
employed 

1980 1990 

20.078 
20.944 
19. 184 

26.836 
24.803 
24.411 

Fixed Capital per 
employed 

1980 1990 

25.254 
28.287 
23.231 

33.621 
34.493 
26.652 



. . 
Changes 1980/1990 

Industries 
Distributive Services 
Producer Services 

The above comparisons indicate 
in the past decade the higher 
employed (33,7X) and therefore 
tion capacity, coupled with 
capital per employed (33,1~). 
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+ 33,7 
+ 18,4 
+ 27,2 

+ 33,1 
+ 21,9 
+ 14,7 

that industries have recorded 
increase of productivity per 
the lowest employment genera­
the higher increase of fixed 

Although the above trends and coefficients represent, in ab­
sence of detailed and accurate data, more rough estimates 
than measurements, they provide enough evidence on the mag­
nitude of the costs for the developing countries in terms of 
market shares, value added and employment caused by ne­
glecting to develop in time their industrial support serv­
ices. Insisting on concentrating their efforts to "clas­
sical" industrialization and not seeing the importance of a 
parallel development of their services, they are not only 
staying on a ground in which they possess more comparative 
disadvantages than advantages and reduced income and employ­
ment generation opportunities but they choose a development 
course necessitating increasing capital requirements cou­
pled with cancelling jobs at home and creating employment 
opportunities abroad. These losses in employment opportuni­
ties are taking place under the following three forms: 

a. Directly at home by the relative reduction of industrial 
employment for improving their competitiveness through an 
increase of labour productivity (value added per em­
ployed) following international trends. 

b. Indirectly at home and abroad by the widening gap between 
the share of the ex-factory selling price of a given in­
dustrial product and the share of its "service content" 
in the final "all inclusive price" paid by the last con­
sumer for the physical product and the collateral serv­
ices including service inputs at its production phase as 
well as for its transportation, insurance, financing, 
distribution and post sale services. 

c. Directly at home by the import of service inputs consumed 
by their industries which services could be produced lo­
cally. 

In order to have a rough quantitative indication on domestic 
losses and transfers abroad of income and employment oppor­
tunities in a developing country from the non development 
of its industrial support services, we present in TABLE 
III.1 the case of a hypothetical (not entirely) developing 
country which had undergone in the 1980-90 decade structural 
changes in its industrial sector following international 
trends but it had neglected the development of its indus-
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trial support services while TABLE III.2 presents the losses 
in Income and Employment from the non development of 
industrial support services. Although the figures presented 
in this Table are neither measurements nor even rough esti­
mates but me,-e indications of magnitudes and directions, 
they show that during this decade the economic losses can be 
figured around the 5,2X on the GDP and 12,9X on employment 
in 1980. 

5. Other aualitative and residual factors related to the devel­
opment of industrial support services. 

The quantitative factors mentioned in the previous section 
tell a part only of the story. As in all development as­
pects, qualitative and residual factors in the development 
of industrial support services and mainly the Engineering 
and Consulting on~s play a far more decisive role than the 
quantitative ones and mainly in the areas of: 

- Project inception, generation and implementation 
- Post-investment performances 
- Technology development, transfers, adaptations and modi-

fications as well as innovation 
- Research and Development, Product Development and Design 
- Brain drain and human resources for development 

As the above factors are more closely related with the Engi­
neering and Consulting Services, they are examined in the 
next chapter. 

6. The expansion of international trade and competition to 
services 

International competition is expanding, if not shifting, 
from industries to services as it is ponfirmed by the fol­
lowing trends: 

i. Services, being historically a local activity, are becom­
ing gradually an international and tradeable one. Only ax 
of total services produced today are traded, as compared 
to 45X for manufacture goods and 65X for agricultural 
commodities but the tradeability of services is increas­
ing rapidly expanding from the traditional commercial 
services (freight, insurance and other services related 
with merchandise movements) to professional, business and 
industrial support services. Although trade in this last 
category of services is grossly underestimated statisti­
cally as international payments are not recorded or hid­
den within various items of invisible transactions in 
foreign exchange, the higher growth rates of trade in 
services (9X in 1989 and 12X in 1990) indicate increasing 
tradeability and internationalization (see also p. 36 on 
exports of Consulting En~ineering & Manageme~t Services). 

• 
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TABLE III.l: PROFILE DATA OF A DEVELOPING COUNTRY 

B A S I C A G G R E G A T E S 

Gross Domestic Product(l)(2) 
Value added(l)(2) 

Industries 
Production & Distribution Services 
A~riculture 
Other activities 

Employment (000) 
Industries 
Production & Distribution Services 
Agriculture 
Other activities 

Gross industrial output (1)(2) 
Output per employed (1) 

Industries 

Value added per employed (1) 
Industries 
Production & Distribution Services 
Agriculture 
Other activities 
ECONOMY 

Manufacturing Imports (1)(2) 
Manufacturing Exports (1)(2) 
Imports of Services (1)(2) 
Exports of Services (1)(2) 

STRUCTURAL RELATIONS 

Industrial sales 
Total (1)(2) 
Gross operational margin (1)(2) 

Labour productivity 
Margin per employed (1) 
Industrial Employment (000) 

Support Services 
Local Services 

Total Sales (1)(2) 
Operational margin (1)(2) 
Employment (000)(3) 

Imported Services 
Total Sales (1)(2)(5) 
Operational margin (1)(2)(5) 
Employment content-(000)(4)(5) 

(1) USS at 1980 prices 
(2) Million 

1 9 8 0 

25,500 

5,800 
6,400 
8,800 
4,500 

10,600 
2,240 
2,800 
4,400 
1,160 

17,200 

7,679 

2,589 
2,286 
2,000 
3,879 
2,406 

5,000 
800 
500 

50 

17,200 
5,800 

2,589 
2,240 

2,400 
1,650 

720 

500 
340 

14 

(3) in industrial support services 
(4) Labour content-EEC value added per employed 
(5) Foreign operators 
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TABLE 111.2: ESTIMATES ON INCOME AND EMPLOYMENT LOSSES FROM STRUCTURAL 
CHANGES CONFINED TO INDUSTRIES AND NEGLECTING THE ADJUSTMENT 
AND DEVELOPMENT OF INDUSTRIAL SERVICES IN A DEVELOPING COUNTRY 

S T R U C T U R A L C H A N G E S 

Reduced share oi industries on the 
final "co•posite" selling price 

- Industries 
- Other activities 

Increased Labour Productivity 
- Industries 
- Other activities 

Increased fixed capital per e•ployed 
- Industries 
- Other activities 

focreased i•ports of industrial 
support services 

(A) Million of US $ at 1980 prices 
(B) Thousands 

Factors 
of 

change 

(a) 
(b) 

(c) 
(d) 

(e) 
(C) 

(g) 

Effects of changes 
on 

lnco•e 
{;\) 

(696) 
(538) 

(90) 

(1,324) 

on 
E•ployment 

(8) 

(269) 
(228) 

(496) 
0 

(366) 
0 

(6) 

(1,365) 

(a) Reduced sh~re of Industries (Value added) on final consu•ption 
EEC countries, 1980-1990, fro• 39.1% to 34.4%, i.e. 12,0% 

(b) Industries inducing effect 
(c) Reduced turnover (MVA) as above and increased labour productivity ns 

in the EEC countries, 1980-1990, 33,7% 
(d) Reduced turnover as above and labour productivity at the 1980 level 
(e) Increased capital requireaents per eaployed by 33,1%, decreased 

savings (and investaents) proportionally to (a) above, reduced employ­
aent to aatch available capital 

(f) Fixed capital per eaployed at the 1980 level, decreased savings {and 
investaents) proportionally to (b) above, reduced employment to match 
available capital 

(g) Assu•ing that the increase of i•ported foreign services to be equal to 
the "backwardness" of the local services •easured in gaps or value 
added per employed. 
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ii. Trade in services becomes increasingly more profitable 
and foreign exchange earning than merchandise trade as 
it is manifested in the following comparisons referred to 
the European Convnunity (1987/89, Billion US $, excluding 
inter-EC trade): 

Merchandise Trade 
Imports 
Exports 
Balance 

Trade in Services 
Imports 
Exports 
Balance 

612.2 
630.8 

18.6 

129.2 
141.6 

12.4 

Earnings 
(net - X ) 

60 

40 

Although trade in services represents the 18X of total 
trade, it earns the 40S of net foreign exchange balance. 

iii. Transnational and Multinational Corporations, being in 
the past an exclusivity of the industrial and the finan­
cial services sectors, are mushrooming and growing rap­
idly in all service activities s~anning from highly so­
phisticated ones such as R&D, Industrial Design and 
Quality Control up to menial activities such as floor 
cleaning, security, key copying and tyres replacement as 
it is illustrated in TABLE III.3. This is a trend which 
developing countries have to take into serious considera­
tion. Misinterpreting the rapid growth of industrial sup­
port services recorded the last decades in the developed 
countries as a phenomenon associated with advanced stages 
of industrialization, computerization and automation, 
they risk not only to be caught unprepared in capital­
izing the opportunities offered in these activities but 
also, and this could be the worst, to lose share and em­
ployment in their own domestic markets of services, being 
the only area offering employment opportunities 

iv. Industrial countries, seeing the increasing tradeability, 
share, profitability, importance, leading role as well as 
the employment generation capacities of the tertiary 
sector are looking aggressive~y to expand their foreign 
trade to services as it is proved by their strong pres­
sures in the GATT rounds for the liberalization of the 
trade in services. 

v. The shifting competition from merchandise to services 
trade and generally from the industrial to the services 
sector is confirmed by the rapidly increasing share of 
services in direct foreign investments. Since 1987 75s 
of the Japanese DFI are in services. The same trends are 
manifested by all major foreign investors as this is il­
lustrated in TABLE 111.4. 
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TABLE 111.3: SOME TRANSNATIONAL COMPANIES IN CLEANING, SECURITY l FAST SERVICE 

Main Activities 

Cleaning 

Cleaning 
(Hospitals) 

Cleaning 
(Airports) 

Cleaning 
(Offices, 
Hospitals) 

Cleaning 

Cleaning­
Securi ty 

Security 

Security 

Fast Consu•er 
Services 
(tyres, 
exhausts) 

Fast Consumer 
Services 
(Key copying, 
Shoe repairs) 

S o u r c e : 

Base Area of Organization 
Nue - Title 

!SS-International 
Service Syste•s 

Service Master 

Pritchard 

Ped us 

Tokyo Biso ~ogyo 

Country Operation 

Den•ark 
15 countries Subsidiaries 
3 continents E•ployees 

Turnover 
(Mil. $ ) 

USA USA, Japan 

UK UK, USA 

Geraany Ger•any, 
Italy, 
Poland 

Japan Japan,Taiwan Eaployees 
Singapore, Turnover 
Philippines (Mil. $ 

GOM- General Office Nether- Netherlands Outlets 
Maintenance lands Belgiu• E•ployees 

France 

Group 4 - Securitas Nether- W. Europe 
lands USA 

Clients 
E•ployees 
Turnover 

Security Holding 

Kwik-Fit Holdinf3 

Minit International 

(Mil. $ ) 

Tunisia Africa, Eaployees 

UK 

Middle East 

UK, Ireland, 
Belgiu•, 
Netherlands 

Belgiu• 15 countries 
3 continents 

Outlets 
Employees 
Turnover 

(Mil. $ ) 

Customers 
(Millions) 

Outlets 

53 
137,000 

1,450 

6,000 

800 

30 
10,000 

28,000 
10,000 

850 

5,000 

650 
3,500 

460 

60 
4,700 

Pauli, Gunter, DQUBLE-DIGIT GROWTH; How to Achieve it with Services 
(~rlaar,ESIF 3,, 1991) 
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T ABLE III.• : DFI OF MAJOR FOREING INVESTORS BY SECTOR 

ro---11•• FROM. 
JAPAN 

DFJ 1951-88 
Manufacturing 
Services 
Real Estate and 

Others 

Total 

JAPAN 
Stocks - 1988 
Mnnuf acturing 
Services 

Couerce 
Banking l Insurance 
Others 

Real Estate 

Total 

REST OF THE WORLD 

OF! 1~81-87 (Net) 
Manufacturing 
Services 
Real Estate and 

Others 

Total 

U. S. A. 
Stocks - 1987 
Manufacturing 
Services 

Commerce 
Banking & Insurance 
Others 

Real Estate 

Total 

U.S.A. 

DFI 1981-88 (Net) 
Manufacturing 
Services 
Other 

TOTAL 
S o u r c e : 

EEC 

(Million US$) 

4,642 
22,126 

1,204 

27,972 

EEC 

(Million US$) 
3,310 

16,579 
3,374 

10,508 
2,697 
1,158 

21,047 

(Million ECU) 

6,547 
8,599 

3,082 

18,228 

PRAK CE 

(Million US$) 
8,374 
3,011 
1,726 

518 
767 

93 

11,478 

United lingcto. 

X (Million US$) 

16.6 
79.1 

4.3 

100.0 -
x 

15.7 
78.8 
16.0 
49.9 
12.8 
5.5 

100.0 

1,107 
9,258 

188 

10,553 

USA 

(Million US$) 
14, 753 
26,947 
9,277 
9,149 
8,521 

11,063 

52,763 

GDIWIY 

10.5 
87.7 

1.8 

100.0 -
x 

28.0 
51.1 
17.6 
17.3 
16.1 
21.0 

100.0 

X (Million ECU) X 
DFI 1983-87 (New) 

35.9 5,995 29.5 
47.2 11,566 56.9 

16.9 2,775 13.6 

100.0 20,336 100.0 -
% 

73.0 
26.2 
15.0 
4.5 
6.7 

.8 -100.0 -

-

BELGIUJl/LUXDIBOUBG 

(!lillion USS) 
3,679 
3,586 

536 

7,801 

x 
47.2 
46.0 
6.9 

100.0 

Commission,of the European Coaaunities,, Panora1a o[ EC Industry 1990 
(EC, Brussels 1991) pp. 83 - 108 
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7. The balancing of the public and the private sectors 

An excessive public sector overflowed with problematic and 
non-profitable industries is not an unusual phenomenon for 
many developing countries regardless of political or econom­
ic system. Scarcity of private funds and local entrepre­
neurship, failures of private investors to operate success­
fully their industries, unemployment pressures and often 
doctrinaire or political affiliations led many developing 
countries to support an excessive augmentation of their 
public sector which now they try desperately but rather un­
successfully to privatize or at least to reduce it as to 
bring a better balance between public and private sectors. 

The segregation of the core industrial activities from 
their supporting services and the privatization of the last 
ones could be proved a first step towards this end and per­
haps a very clever and successful movement presenting the 
following advantages: 

It does not require but minor capital expenditures. 

It cvercomes the unemploymen~ fear which proved to be a 
serious obstacle to privatization as employment is not 
cancelled but merely shifted from the public to the pri­
vate sector. 

It ensures the preservation of the "national" 
character of the part taken out from the public sector 
which has been proved also a serious "sentimental" or 
"ideolog·cal" bottleneck. 

It appears more a positive than a negative measure as 
the main objective is not the dismantling of the na­
tional public sector" but the development of na­
tional capacities in industrial support services, enhanc­
ing national development capabilities and potential. 

It facilitates privatization as it cleans industries from 
existing "burdens" of inefficient services and excessive 
personnel commitments. 

It presents minimum risks of unpredictable "disturbances" 
and "noises" as the newly established services have al­
ready a ready and existing market and clientele, while 
the industries can count on service suppliers familiar to 
their specific needs and requirements. 

It establishes a "soft" precedent and it offers a reliable 
test ground for the privatization process. 
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IV. THE ROLE OF ENGINEERING DESIGN AND CONSULTING SERVICES 
IN INDUSTRY AND MORE GENERALLY THE DEVELOPMENT PROCESS 

1. Development Services an overview 

The leading role of services in the development process has 
been outlined briefly in the previous chapter. Services have 
been elevated to an important, strategic position in indus­
trial and more generally economic development due to: 

a. Their quantitative contribution to the value added cre­
ated by Industries which in developed industrial coun­
tries is three times more than the contribution of the 
core industrial activities (75X versus 25X). Although we 
do not have data regarding the dependence on services of 
the remaining economic activities, i.e. agriculturP. and 
services themselves, the respective figures might be even 
higher. 

b. Externalization, organizational and institutional segre­
gation of services from core industrial activities, 
coupled with the creation and rapid growth of independ­
dent service producers, once being mere in-house units 
of industrial establishments, have shifted from the 
industrial to the services sector the main activities 
determining the competitive edge of the first one such 
as Research and Development, Product Development and De­
sign, Market Research, Transfer, adaptation and applica­
tion of technologies, etc. 

c. The new configurations in the relat~ons between indus­
tries and services. shaped under the combined effect of 
the trends mentioned above, do not shift merely labour 
from industry to services but they entail a new division 
of labour and functions between user firm& and service 
suppliers, helping bo~h to specialize in their respec­
tive core activities. Professional Business Services 
have become therefore an important, if not the most 
important f&ctor of competitivene~; for industry by 
disseminating innovation, new technologies, information 
and skills. 

As it has been repeatedly mentioned throughout this report, 
the real position and the dynamics of services are badly 
covered and grossly underestimated in statistics for. the 
reasons mentioned at the beginning of this paper (see p.· 5). 
In addition, as the changes and trends in the relations be­
tween industries and s9rvices, mentioned in the previous 
chaptera, have begun and have been noticed very recently, 
both historical and current statistics, even with the most 
complete and systematic coverage, can offer little help in 
understanding what all these changes mean, which are their 
current consequences and more their far reachir.~ implica-
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tions. Extrapolations of past trends can lead to gross un­
derestimations of future realities and ccrrent situations 
could indicate little about forthcoming changes. 

In a period of recurring economic recessions and unemploy­
ment upsurges as the current one, many services are growing 
constantly and st&adily at double digit growth being the 
only sector generating employment. These trends, not prop­
erly understood due to very poor statistical coverage, could 
lead to a hasty and erroneous glorification of another 
"miracle", the miracle of services generating on their own 
and from nothing income and emp1oyment. 

In reality, the rapid growth of industrial support services 
recorded the last decades in the developed countries is due 
to the st-uctural changes outlined in the previous chapters 
which lead to internal shifts of tasks, activities, func­
tions and en.~loyment frnm industries to services surpassing 
conventionally established classification and demarcation 
lines. 

The role and growth of industrial support services ca~ not 
be autonomous and independent from the structural changes 
and growth of Industries as well as the remsining economic 
activities employing these serv~c&s oth3rwise the absence of 
such a correspondence could bring structural unbalances and 
inflationary pressures. 

Growth of services above the economy averages have been re­
corded in all countries, developed and developing. The dif­
ference is in the kind of seivices which are growing. In 
developing countries the growth is mainly, if not exciu­
sively, in conventional, backward services such as trade, 
catering, personal and dcmestic serv;ces providing pr~cti­
cally an informal "social scheme of unemployment assistance" 
contributing little to the development process, while the 
growth of industrial support servicP.s in t~e industrialized 
countries has been the outcome and main instrument as well 
of profound structural changes aimir~ at improving their in­
dustrial and economic competitivene~s. 

Although the correspondence between structural changes and 
growth of industrial support services is a key factor, this 
does not mean that in all countries the relations and trends 
will be identical. Internatio~al specialization and division 
of labou~ will bring uP differences. Some countries will 
develop more their industrial support service capacities and 
production exporting their surpluses while others will rely 
on service imports for the support of their industries. The 
trends recorded so far (see pp. 30-32, 36-40) indicate that 
developing countries neglecting industrial support services 
are losing dramatically ground in their development drive. 
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2. Engineering Design and Consultancy Services as a development 
factor 

Among the industrial support services, professional services 
and more spe~ifically Industrial Engineering Design and 
Consultancy Services present a particular inter6st fer the 
following reasons : 

a. They are needed in all activities and in all phases of 
the development cycle as rarely an activity does not 
require some physical infrastructures ar.d facilities 
necessitating, in turn, some kind of basic and detailed 
engineering design and ~onsulting. 

b. Engineering consulting and design provide a starting 
point or a basis for many interrelated activities such as 
construction economics, finance, insurance, taxation, 
labour regulations, which need often engineering data, 
inputs and advice. 

c. Engineering consulting and design serv~ces as a core 
activity, can become the seedbed for the generation, as 
it is confirmed historically from the development record 
of many Engineering Consulting firms, of advanced and 
specialized consulting activities such as R&D, Quality 
control, Product Development and Design, etc. which are 
of vital importance to industries and more generally to 
economic development. The eminent role and the wide 
application of the engineering design and consultancy 
services in industrial support operations are illustrated 
in TABLE II.3 (p. 9). As a matter of fact the long list 
of the services mentioned in this table are 
"offsprings" of three original professions: Accountants, 
Lawyers and Engineers. The process of proliferation of 
specialized Industrial Support Services is indicated in 
TABLE IV.1. 

The importance of Engineering and Consultancy services is 
illustrated also in TABLE IV.2 indicating the phases in the 
development cycle in which these services are employed as 
well as their contribution expressed in terms of costs which 
are, in essence, inputs to the respective development 
processes. 

3. The importance of Engineering Design and Consultancy Serv­
i~es for the developing countries. 

Developing countries are generally undarestimating the 
importance of services in the development process for the 
reasons mentioned already in a previous part {see pp. 35-
36). Within this "low profile" appreciation for services, 
Engineering Design and Consultancy Services make no ex­
emption and in addition the following considerations place 
their development in a secondary priority: 
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TABLE IV.l: THE SPECIA&IZATION FAN IW SELECTED PROFES~IONAL SERVICES 

ORIGINAL ACTIVITIES 

Accountancy Services 

Consulting Engineers 

FIELDS OF SPECIALIZATION 
(Branches or nev entities) 

Bookkeeping 
Accounting 
EDP 3nd recording 
Tax Advice 
Management Consultancy 
Insolvency 
Truste~ and Administrative support 

Infrastructure for transport systems 
Buildinr.s 
Public Utilities 
Industrial Infrastructures 
Industrial processes & equipment 
Agricultural inf~astructures & facilities 
Mining and natural resources 
Environmental protection 

Construction Economists Calculation and estimates on construction 

Management Consultants 

Software Services 

Advertising 

Security Services 

costs 
Expert evidence in arbitration & disputes 
Tax expenditure statements & advice 
Expert evidence on replacement costs for 

for insurance pu[]!oses 

!~formation systems technology 
Finance 
Administration, 0 + M 
Corporate strategy and development 
Production, service, technology and 

crganizational support management 
:ost and quality contr~l 
Mesearch and developmen~ 
Communication systems and methods 

(internal and external) 
Marketing and Public relations 
Human resources management & development 
Training 
Government and public administration 
Procurement methods and systems 
Economic and Environmental impact studies 
Project planning and management 

Package software 
Custom software and consultancy 
Turnkey systems 
Systems integration 
Processing Services 
Network services 
Electronic information services 
Training 

Mass media advertising 
Direct Marketing 
Telemarketing 
Mailing houses 

Manned guarding services 
Transportation of cash & valuables 
Alarm systems 
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TABLE IV.2: COEFFICIENTS OF PROJECT IMPLEMENTATION COSTS 
INCURRING BY TECHNICAL & PROFESSIONAL SERVICES 

Types of Works requiring Engineering 
Design and Consultancy Services 

Architecture 

- Architectural design and 
contract administration 

Buildings and Infrastructures 

- Feasibility studies 
- Detailed design 
- Construction Supervision 

Process and Industrial Engineering 

- Feasibility studies 
- Design or process engineering 
- Detailed engineering 
- Procurement and construction 

supervision 

Procurement 

- Procurement Services 

Source : 

Total 

Total 

Percentage en 
total costs 

3.0 - 6.0 

o.s -
3.0 -
5.0 -
8.5 -

1.0 -
1.0 -
7.0 -

11Q -
10.0 -

2.0 
6.0 
8.0 

16.0 

2.0 
3.0 

10.0 

2.0 
17.0 

1.0 - 5.0 

The Export Marketing of Technical Consulting Services 
from DevelopiDa Countries (Geneva, International Trade 
Centre UNCTAD/GATT, 1986) p 31 
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a. Developing countries giving priority to new investments 
as a means of accelerating their industrialization see 
the engineering design and consultancy services as an 
activity related with transfers of technology and gener­
ally development knowledge and therefore with limited 
chances for substitution by local services. 

b. In addition and as the costs of these services cover 
something between 8-16X of the total investment, their 
substitution, partial necessarily, by locally developed 
services appears as a movement leaving small margins for 
economies as well as income and employment generation 
besides that these services are integrated often in pack­
age deals associated with turn-key agreements, foreign 
investments, loans or aid limiting, if not prohibiting, 
their substitution. 

A pre-condition for the proper development of the engineer­
ing design and consultancy services in developing countries 
is the understanding of their very role and importance for 
the industrialization and more generally the economic 
development of these countries in view of the changing role 
of services outlined in the previous two chapters and more 
specifically the role of the engineering and technical con­
sulting services in the development process. To this end, 
we consider necessary to outline briefly the role of the 
Engineering and Consultancy Services in the development 
process of the OC's in: 

Project inception, generation and implementation 
Post-investment performances 
Technology development, transfers, adaptations and modi­
fications as well as innovation 
Research and Development, Product Development and Design 
Brain drain and human resourcas for development 
The qualitative and residual factors acting as catalysts 
and multipliers 

4. The role and importance of the Engineering Design and Con­
sultancy Services in project inception. generation and im­
plementation 

Many developing countries asking for increased foreign aid 
have proved low absorbing capacity of funds disposable due 
to their inability to select the proper projects and to im­
plement them within specified time limits. It has been ob­
served also that in many countries utilization of local 
funds has been better than the one of foreign funds. Many 
factors have contributed to these negative trends and mainly 
planning and implementing deficiencies of their Public Ad­
ministration. The main reason for both trends has been the 
inadequate development of local technical engineering and 
consulting capacities. As foreign funding agencies place 
usually higher standards for disbursements, delays and defi-
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ciencies in preparing feasibility studies, details designs 
and coordinated implementation have been among the main 
causes of retarded absorption of foreign did. This provides 
an indication on the importance in developing and utilizing 
properly as well domestic engineering and consulting capac­
ities in expediting project generation and implementation. 

The delays in projects generation and implementation tell a 
part only of the story, the quantitative one. More important 
is the remaining qualitative part. A common phenomenon in 
many developing countries is that industries established 
with great hopes and sacrifices turn soon after their estab-
1 ishment to be more a burden than an asset due to original 
mistakes in the selection of appropriate projects and tech­
nologies, inadequate feasibility and marketing studies, 
poor detailed design and insufficient technical supervision 
in the implementation. These deficiencies explain the phe­
nomenon that the same inputs have produced varying outputs 
in different countries and provide also another indication 
on the importance of endogenous consulting capaci~ies. The 
most cruciai factor in new industrial projects is not the 
industrial plar.t per se, but its fitness to the technologi­
cal level of the country, the culture and behaviour of its 
industrial labour force and the multiplication of its bene­
fits through the backward and forward links of the new 
plant within the country's industrial and more generally 
socio-economic structure, as well as the opportunity of ac­
cess or development of higher technologies according to 
the country's development objectives. Foreign experts can 
provide advice on the technical aspects of industrial 
plants, drawn mainly from the experience and socio-cultural 
milieu of developed countries. The adjustment and modifica­
tion of technical proposals to fit to the country's needs 
and conditions require the assistance of local experience 
and expertise. That is confirmed by the fact that foreign 
consultants and consulting firms seek always to find a local 
expert to assist them on these matters even in cases in 
which such an association is not ma~datory at all. 

The most crucial decisions regarding the appropriateness of 
new industrial plan~s to the country's n~eds and development 
targets are taken usually by national authorities whose 
staff plays, consciously or unconsciously, the dual role of 
the decision-maker and the local consultant, lacking gener­
ally the expertise required for the second role. The under­
estimation of the importance of local expertise by policy­
makers and a ·self-contained" attitude of the administra­
tion's rank and file proved to be one of the most crucial 
barriers for the development and proper utilization of en­
dogenous consulting capacities. This subject has been dis­
cusseJ in more details by the present writer in another re-
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port( 1 ), in which it has been found, inter alia, that in a 
developing country a new sugar mill of crushing capacity of 
2000 tons has been chosen at an investment cost of 18 mil­
lion dollars (1972), while an equivalent expansion of an 
existing mill required only 1,2 millions. The offer had been 
made by a foreign "turn-key" supplier and was connected with 
some kind of credit facilities giving the impression that 
the plant could start "free of charge"'. The inadeauate de­
velopment of local engineering and consultins capacit;es did 
not allow either a thorough and comprehensive evaluation of 
the offer in terms of foreign exchange requirements (twice 
the value of investment due to interests, other charges and 
over-pricing) or the presentation of a local counter­
proposal for an expansion of an existing mill with obvious 
advantages in foreign exchange savings as well as local in­
come and employment generation. 

5. Post-investment performances 

A phenomenon conunon to many developing countries is the de­
teriorating performances of their industries due to the mis­
takes at the inception and design stage, inadequate mainte­
nance, poor management and mainly inadequate technological, 
product and marketing adjustments and renovations. 

During the first stages of industrialization new investment 
provided the main development force. As development goes en. 
the proportions between new and past investments are re­
versed and the overall performances of their economies de­
pend more and more on past investments. Yet, a wide-spread 
phenomenon is that in many developing countries attention is 
paid to the establishment of new modern industries while 
their existing industries undergo an accelerating deteriora­
tion. This tendency explains, partly, the fact of diminish­
ing increments in the GOP with the same value of invest­
ments. A part of the industrial expansion generated by new 
investments is offset by the declining performances of past 
investments. 

The improvement of past-investment performances is an area 
in which local expertise can play an important role due to 
the fact that the "core knowledge" for these industries has 
been once imported, assimilated and adopted in the country 
and the record of successes and failures, being locally 
available and accessible, can serve as the best guide on 
what has to be done for their up-lift. 

1 Regional Coooeration Network in Industrial Consulting be­
tween the Oevelooing countries in the ESCAP Region 
(OP/RAS/83/013), pp. 19-92 
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It must be noted also that technological updating is a con­
tinuous and daily operation. In an era of continuous techno­
logical changes and innovations and rapid replacement of 
fixed assets the most advanced industries of today become 
obsolete tomorrow. That is increasing exponentially the up­
cating costs. If developing countries continue to bestow the 
modernization of their industries to foreign expertise and 
services, their updating costs will weaken further their 
competitive position. 

6. Innovation. Transfer. Adaptation, Modification and Develop­
ment of Technology 

Developing countries pay increasing attention on technology 
development which becomes nowadays the most crucial factor 
in their industrialization. Shifting emphasis from import 
substitution to export-oriented industries they need eagerly 
and desperately new sophisticated technologies in order to 
compete effectively in the international markets. The sub­
ject became a hot issue and has occupied a key position in 
the development literature during the last years. UNIOO has 
estimated that payments of developing countries for technol­
ogy transfers (fees, royalties and technical know-how} have 
reached the amount of US$ 9 billions in 1990. 

The main problems and handicaps which developing countries 
are facing in technology acquisition and development are: 

a. Payments for technology transfers do not coincide with 
actual transfers of technology as most of the "technology 
suppliers" transfer "use" but not "knowledge" on new 
technologies perpetuating the technological dependence of 
their "buyers" and consequently the importing countries. 
In South Korea, for example, a study on technology trans­
fers(2) disclosed a general trend of technology suppliers 
to give peripheral technology in an attempt not to make 
open core technological know-how. In about 22X of 
technology transfer prvjects in$ufficient transfer of 
know-how has been reported. 

b. Under joint ventures and bilateral agreements between lo­
cal and foreign firms, the same technology is imported 
multiple times under varying technology "brands" and 
"trade marks" costing to the country multiple times its 
re~1 v~1ue. In Pakistan, for example, a survey of IACP 
(Industrial Advisory Center of Pakistan) disclosed that 
only 20% of technology transfers were bringing a new 
product while 80% were duplications or modifications of 
the same product. In ~. Kcrs~. whsrs tschnclc;y tr~n~fcrs 

2 Young Hun Kim, Korean Experience on Transfer of Technolo­
gx, UNIDO, ID/WG 355/6-1981 
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are under government's control, similar trends have bean 
identified also. A survey(3) disclosed that 20,SX of the 
imported technologies were already locally developed (the 
same or similar), 28,3X had been already imported previ­
ously or at the same time and only 50,9X were really new 
technologies non available in the country. Such a ·waste" 
in technology transfers is often higher than physical 
investment costs. 

c. Technologies practically are not ·bought" by the develop­
ing countries but "sold" by the technology suppliers. 
This fact coupled with restrictive clauses referring to 
the use and export of acquired technologies makes tech­
nology transfers more a device of penetration to their 
domestic markets than a tool for boosting their develop­
ment and exports. In Thailand, for example, where a lib­
eral policy on technology imports has been adopted in 
order to accelerate industrialization, it was found that 
57S of the payments for technology transfers were regard­
ing the promoted sectors, i.e. the ones receiving devel­
opment priorities according to the country's needs and 
development plans, and 43X the non-promoted sectors. 
Food, Beverages, Cosmetics and Pharmaceuticals accounted 
to 31S if all technology transfer payments in 1980-81. 

d. Acquired technologies need always adaptations and modifi­
cations in order to become operational within the coun­
try's techno-economic structure and compatible with its 
development targets and export objectives. The develop­
ment record of the USA stands a good example of success­
ful adaptation and development of imported technologies. 
During the period of their industrialization all technol­
ogies used were imported or imitated from Europe. Yet, 
these technologies applied in the USA produced spectacu­
lar gains in productivity, multiple to the ones recorded 
in the countries of their or191n. A great part of this 
success is attributed to the adaptation of these tech­
nologies and their further development in order to make 
best use of the available at that time industrial labour 
force, brought by the great influx of young and unskilled 
immigrants. Dismantling technology packages and develop­
ing machines, devices and processes suitable to these 
labour inputs, being different from the ones for which 
the original core technologies had been develoDed, have 
been the main causes of these productivity gains. 

"Dismantling" technology packages and adapting, modifying 
and further developing their co~oonents in order to be 
"re-assembled" according to the country's needs and con­
ditions is the essence of successful transfer and devel-

3 A study on the transfer of technology Korean case, 
Technology Transfer Centre, KIST, 1977, pp. 67-68 
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opment of technology. The real value of technology trans­
fers lies in their m~ltiplying effect through the 
backward and forward links of the industries applying 
these technologies, as well as on the prospects of a wide 
diffusion to the benefit of the country. This is the very 
meaning of appropriate technology which does not imply 
necessarily to be either intermediate or less advanced. 
This is an area in which technology suppliers have shown 
generally a negative attitude. Restrictive clauses impede 
the use of local materials and inputs as well as the de­
velopment of ancillary activities, thus blocking the 
strengthening of the technological base of the importing 
countries. 

Developing countries tend to blame exclusively •technology 
suppliers· of the developed countries for all these prob­
lems. This is, however, only partly true as they have also 
their own share due to the inadequate development of their 
capacities and resources for the acquisition, development 
and adaptation of technologies. The import of costly and non 
appropriate technologies, limiting instead of widening their 
technological base, is in part due to the attitude of the 
·bad guys", the technology suppliers, and in part and mainly 
du~ to the inability of the importing countries to select 
t.he most appropriate technologies and to maks the best use 
1Jf them. 

Regarding the above problem, a study referred to the ESCAP 
developing countries(•) which is, however, valid for all 
developing countries, has identified the following main 
causes: 

a. Low level of science and technology. Acute shortage of 
scientific and technological resources pose a serious 
barrier to the choice of the most fitting technologies as 
well as their best use and wide diffusion. 

b. Transfer of managerial technology is more difficult than 
that of physical production technology since it involves 
more social, cultural and mental elements. 

c. Many of the developing countries have inadequate infra­
structures for technology transfers including knowledge 
and access of sources of technological information, 
evaluation of the appropriateness of technology options 
as well as control of technology transfers. 

d. A bias in favour of foreign products and technologies in­
hibits indigenous innovative efforts. 

• ESCAP, Expert Group on ASEAN and Pacific Eco.iomic Coopera­
tion, ASEAN-Pacific Cooperation in Technology Transfer, 
Bangkok, May 1982 
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e. Many governments, believing that massive introduction of 
foreign technologies could lead to a rapid industrializa­
~ion, ~ave overseen that such policies could be also as­
sociated with negative effects on the develcpment of in­
digenous technological capabilities as well as on the 
balanced development of the technological basis of their 
countries. The cases of Thailand and S. Korea are illus­
trative. The case of Thailand has been already mentioned 
previously. In s. Kor~a excessive investments in heavy 
industries had resulted in imported technologies that 
emphasized immediate production over domestic technology 
development(5). It necessitated huge imports of raw mate­
rials, left little time for absorption and assimilation 
of imported technologies and impeded the development of 
ancillary activities and indigenous innovations. 

Many developing countries in order to cope with the above 
problems have established institutional infrastructures to 
handle and control technology transfer paying increasing 
emphasis on terms and conditions in technology transfer 
agreements. On the other side, they have established R&D 
institutions focused on acquisition, development and adapta­
tion of new technologies. Although both measures improved 
considerably the transfer of technology process in favour 
of the acquiring countries they have failed to provide a 
decisive response to the problems mentioned above for three 
main reasons: 

(i) Centralized systems miss the flexibility and dynamism 
required for rapid and diversified industrialization. 

(ii) Emphasis has been given to the legal, financial and 
administrative aspects of technology transfer rather than 
to knowledge transfers. 

(iii) The "interfaces" connecting technology transfer and 
development "main frames" with end-users are still 
inadequately developed. 

(iv) Lack of continuous effort in "breaking down" 
technology packages and in own development of technology 
components. 

The main "failure" of developing countries in creating 
proper mechanisms for acquisition and development of tech­
nology as well as for facing other problems mentioned al­
ready as the ones of project inception and implementation 
and post-investment performances, is the underestimation of 

s Young-Woo Kim, "A study on technology iccuss in the com­
plex of capital goods industry in Korea", report of the 
Federation of Korean Industries, April 1982 
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the importance of "grass roots" movements parallel to the 
official centralized ones. All the structural changes 
occurred in the developed countries and described in CHAPTER 
II have not been the outcome either of governmental planning 
or recommendations of specialized Public or Private 
Institutions involved in Development theory and practice. 
They have been the outcome of two main forces: The 
Industries, on one side, looking empirically for solutions 
of their mounting problems without having a ready-made 
answer, and the Service Suppliers on the other, making 
"at~ractive proposals" and exercising "convincing pressures" 
for the exDansion of their business; an objective coinciding 
with the interests of their clients, i.e. the industries. 
Central Planning Authorities and Study Centres in developed 
countries begun to realize that something "was going on" 
after the interaction of these two main forces begun to 
provoke the structural changes described in CHAPTER II. This 
missing dualism is the main handicap of many developing 
countries in creating the proper development mechanisms and 
capacities and the only force which can cover this vacuum is 
the same one operating in the developed countries, i.e. the 
development of local Engineering and Consulting capacities 
which, however, can not be developed automatically by the 
market forces for the reasons explained already (see p. 36}. 

One of the "success secrets" in Japan's industrialization 
has been the recognition of the need for "grass roots" me­
chanisms. The Japanese experience in technology transfers(') 
proved that a "change agent", i.e. a mediator between 
technology transferor and transferee, is one of the more 
important pre-conditions in successful technology transfers 
especially where the environments of transferor and 
transferee are very diverse. When domestic consultants are 
seen as "agents of change", then their role and importance 
can be properly assessed and evaluated. 

Local 
they 
can: 

Engineering and Consulting Services, provided that 
have· been sufficiently developed and properly used, 

(i) improve the selection of appropriate technologies, as 
well as the terms and conditions on techno)ogy transfers 

(ii} accelerate the diffusion of acquired technologies 
and eliminate duplications in technology transfers 

(iii) improve the real transfer of technical knowledge, 
thus lessening the technological dependence of the 
importing countries 

e Eiji Ogawa, "Technclogical development in Japan's small 
business", Monthly of the Public Corporation of Small and 
Medium-sized Business Finance, June 1976 



- 60 -

(iv) bring continuity a~d consistency in turning the ac­
quisition, adapt ion, r .. ...,di f i cat ion and deve 1 opment of 
technology from an array of ad hoc cases into a process 

(v) create a national depository of knowledge and experi­
ence in transfer, r1aptation, modification and further 
development of new technologies. 

7. Research and Develooment - Product Develooment and Design 

Developing countries in order to lessen their tgchnological 
dependence and to reach self-reliance in their industriali­
zation efforts have established R&D institutions for basic, 
applied ar.d adapted industrial research. These institutional 
settings present in many developing countries a series of 
common problems,. same in kind bu~ different in degree, at 
both ends of the R&D process. The selection of research sub­
jects is loosely connected with the real ~r emerging prob­
lems of potential end-users being poor in outside the system 
inputs relevant to the very needs of their industries. The 
diffusion and application also of R&O products is suffering 
by inadequate connections between R&D institutions and end­
users. Here again, the absence of an intermediary (change 
agent) proved to be the missing link between R&D institu­
tions and end-users. In S. Korea, in order to cover this 
vacuum, the KAIST (Korea Advanced Institute for Science and 
Technology) has established a subsidiary, the K-TAC {Korea 
Technology Advancement Corporation), aiming at the commer­
cialization of research results developed by research organ­
izations under the Ministry of Science and Technology and 
to link research organizations with businesses and entrepre­
neurs for translating research and development into practi­
cal applications. In other countries, like Thailand and 
Philippines, R&D institutes have established epecial units 
shopping for research contracts in the market in order to 
link their research and development projects with the very 
needs of their industries. Although these institutional ar­
rangements have improved substantially the relevance of R&D 
efforts to the very needs of the respective countries, they 
have not solved all problems related to the relevance of R&D 
efforts and to the practical applications of R&D products 
for the following reasons: 

a. Centralized systems miss generally the flexibility and 
dynamiem required in complex a rapidly changing economies 
as the case of many developing countries tend to become 
after entering the second and third stage of their indus­
trialization. A great number of individual "agents of 
change" will be increasingly required to complement the 
commercialization of R&D outputs as well as to indicate 
research subjects relevant to the very needs of many 
thousands of industrial units. Here is a wide scope for 
national Engi~eering and Consultancy Services. 
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b. Entrepreneurs and managers, mainly in countries without 
industrial tradition, have very often a wrong perception 
of the very problems they face and·hardly can identity 
technological changes needed. An independent exper~, af­
ter a study and analysis of their operations, can iden­
tify properly their very demands in technological changes 
and indicate areas in which new products, processes, ma­
chinery and equipment are required. This is another area 
in which national Engineering and Consultancy Services 
can play a great role as "agents of change", better than 
the one foreign consultants can play, as the first ones 
are more familiar and they have better insights on the 
complexity of social, cultural, structural and politico­
economic factors associated with technological changes. 

c. Underutilization and expatriation of R&D outputs is not 
an unusual phenomenon in many developing countries. Cost-
1 y R&D products remain finally non-utilized at home, 
while the best ones are leaked outside the country and 
even to be re-imported with some modifications and adap­
tations to the country under the form of i~ported new 
technologies. 

Some of the issues raised above confirm the fact that the 
role and involvement of local Engineering and Consultancy 
Services in developing countries is much wider than in the 
developed ones. 

8. Human resources for development and brain drain 

A bottleneck for the industrialization of developing coun­
tries is often scarcity of qualified scientists and profes­
sionals. Many developing countries have tried to develop 
their scientific and professional resources with serious 
efforts and sacrifices. Yet, the results have been in man1 
cases discouraginq. While the initial development bottleneck 
remains, two other problems are emerging : Growing unemploy­
ment at home and brain drain abroad of univers;ty graduate&. 

The main causes for these problems have been : 

a. The scarcity remains not in terms of number and formal 
qualifications of graduates but in terms of applications 
and practical experience due to limited opportunities at 
home. Even in cases when these graduates have acquired 
practical experience abroad, this · experience may be 
proved irrelevant at home due to different local condi­
tions {degree and fields of specialization, sizes of 
establishments etc.). What is missing in many developing 
countries is the absence of "practising opportunities" 
offered in the developed countries by the great number 
of "practising laboratories", i.e. the Engineering and 
Consulting Firms which provide the critical "extension 
services" of their educational and research institutional 
settings. 
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b. The non development of engineering and consulting serv­
ices limits career opportunities to two only choices: 
Academic pursuits or public administration in which often 
scarce professional resources are not properly utilized 
performing routine administrat)ve tasks. Then, the gap 
between number and qualifications in terms of practical 
experience and mainly up-dating and on-the-job experience 
is widening. 

c. The main rsason for scientific and professional emigra­
tion (brain drain) is not salary differentials in as much 
as opportunities for professional advancement in compre­
hensive terms including updating, acquisi~ion of practi­
cal experience, wider range of employment opportunities. 
Incentives for ~lalting or reversing brain drain have been 
proved of limited effectiveness as they have been based 
by and large on salary differentials and academic or pub-
1 ic service employment neglecting the wide area of inde­
pendent professional career in the sector of engineering 
and consulting services. 

9. Qualitative and residual factors associated with the devel­
opment of Engineering Design and Consultancy Services and 
acting as catalysts and multio'iiers in the development pro­
cess 

The broad a.eas in which industrial support services and 
more specifically Engineering Design and Consultancy Serv­
ices can contribute to the acceleration of industrialization 
and improved performances of existing industrial 
establishments, outlined in the previous sections, do not 
exhaust all the benefits which deliberate efforts for 
developing these services can bring to developing 
countries. As in all aspects of development strategic, 
qualitative and residual factors provide often critical 
catalysts and multipliers in the development process, the 
same is true regarding Engineering Design and Consultancy 
Services. 

Developing countries facing scarcity of capital resources 
and excer.sive labour surpluses, growing faster than their 
economies, have tried to invent development strategies mini­
mizing capital requirements and maximizing empioyment oppor­
tunities. To this end they have chosen by and large a strat­
egy looking for: 

- Establishment of import substitution industries based on 
an already existing domestic market and aiming at creating 
the first nuclei of their infantile industrial sector. 

- Using import substitution savings (plus foreign aid, loans 
and investments) to establish labour intensive industr;es 
and, in addition, to increase further the labour intensity 
of their industries by employing the so-called"intermedi­
ate technologies". 
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The needs of developing countries for foreisn exchange and 
the pressures exercized upon them for liberalizing their 
economies as a precondition for receiving foreign aid, loans 
and investments as well as the demonstration effect of the 
success of the newly industrialized countries, all together 
led developing countries to a basic re-orientation of their 
industrialization strategies towards export oriented lndus­
tries. 

Export oriented industries require, regardless of 
technologies and processing methods, products being able to 
compete in the international markets with the best products 
of the most advanced industries of the World. The under­
standing of this reality led developing countries to pay 
increasing attention to acquisition of technologies and the 
deve 1 opmen·c. of their own techno 1 og i cal basis, undertaking, 
at the same time, major revisions of their original concepts 
and approaches regarding labour intensive industries and 
intermediate technologies. 

Developing countries conceived originally their shift to 
export oriented industries as meaning the procurement of the 
technology needed at the starting up time of a new industry. 
Realizing soon that technology is neither a static nor an at 
once operation but a continuous process, they begun paying 
increasing emphasis in developing and organizing their own 
technological basis and the necessa~y institutional infra­
structures for the acquisition : adaptation and mocification 
of foreign technologies but also for developing their own 
ones. 

As it has been mentioned previously (see pp. 58-59), Devel­
oping countries, trying to profit from the experience of 
the developed ones, have copied their central systems 
(Development Banks, R+D Institutions, Quality Control and 
Standardization Organizations, Export Promotion Organiza­
tions, Productivity Centres, Vocational Training Schools, 
Documentation and Information Centres for the diffus1on of 
Technology, etc.) but they have missed to see that these 
central systems alone could not produce the results recorded 
in these countries without the concurring interaction and 
contributions of thousands small, decentralized and special­
ized organizations, the professional services, which had 
bacome a catalytic and multiplying factor in the process. 

Although central systems are essential for determining the 
directions and targets of technological and economic devel­
opment, they are by nature inflexible and slow moving. Their 
main s~crtcomings lie usually in their narrow initiative 
basis and their tendency, inspired by and compatible with 
their statutory duties, to concentrate their efforts on the 
"big" questions of development neglecting t.he "small deals". 
As this is a very critical factor, we feel necessary to 
mention the following : 
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a. Scientific and technological discoveries do not bring 
alone change and progress. Their applications in the dai­
ly life determine their progress effects. The cases of 
the U.S.A. and Japan stand a very good example. Many im­
portant technological discoveries, like TV, were made in 
Europe but they have been adapted,· modified, further 
developed and commercially exploited by the U,S.A .. The 
same has been done by Japan and some of the newly 
industrialized countries. The U.S.A. were running their 
extremely expensive space programme but many scientific 
and technological discoveries of this programme in micro­
sensors, photographic instruments, isolation materials, 
new materials and instruments, etc., have been adapted, 
further developed and commercially exploited by Japan 
and other industrial countries. This adaptation and 
commercial exploitation has been the combined con­
tribution of their central institutions focused on adap­
tive research and also of the great army of "front line" 
consultants mainly Consulting Engineers and Management 
Consultants but even Lawyers (patent rights), Advertising 
consultants and Trade experts. Thanks to the contribu­
tions of these "fro~t line" consultants th~ adaptive re­
search products have been moved from the selves of the 
research institutes to the factory floors. 

b. Researchers all over the World, in developed and in de­
veloping countries, have the tendency to direct their 
efforts on "great subjects" (the Nobel price) paying mi­
nor attention to "small deals". They spent more time in 
new discoveries than in applying better existing ones. 
Again, the pressures and requests of t~e "front line" 
consu1tants exercisP. a balancing effect betweer iu e re­
search and its practical applications. 

c. Centralized development institutions paying more if not 
exclusive attention on "big issues" they fail to see that 
the big economic progress of many countries has been the 
outcome not so much of great strategies or big dis­
coveries (which very soon are diffused around the World) 
in as much as of the cumulative effect of many daily and 
continuous small improvements made systematically over a 
period of time. In the U.S.A., for example, labour 
productivity (~hysical output per worker) rose during 
the 1889-1957 period more than 500 %. A series of studies 
conducted on tho factors which have contributed to these 
spectacular productivity gains had disclosed that only 
13-26% of this growth could be attributed to the increase 
of fixe~ capital per worker while the rest to residual 
factors ~uch as technological inventions and innovations, 
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R+O, education, health, etc. (1). ·It is interested to be 
noted that their big breakthrough has come not so much by 
major scientific or technological discoveries in as much 
as through the cumulative effect of many small improve­
ments which brought the big change (8). "Better plant 
layouts, more efficient machinery, and new processes have 
been devised, beth through formal research and through 
many small cost-cutting innovations devised directly in 
the plants. Foreign students ot American industry are 
struck by the many small ways in which the American fac­
tory produces more output" (').The strategic role of 
MITI in Japan's industrialization has been duly recog­
nized but one should not forget the catalytic contribu­
tion of the numerous, unknown "agents of change" (see p. 
59) 

While developing countries by and large have not found as 
yet a balance between the requirements of export oriented 
industries and employment pressures at home, the changes 
taking place in the structure and function of industries, 
described in CHAPTER II (pp.5-33), raise new problems and 
dilem.nas which, we afraid, developing countries have not 
perceived fully or properly as yet. 

These problems and di lemmas, hidden behind tt.e emerging new 
relations between industries and services, are shaking many 
of the long established concepts on industrialization, eco­
nomic development and employment upon which developing coun­
tries had based thei~ plans and development efforts. The 
emerging new "production clusters" segregating from one 
side core industrial activities from supporting services and 
increasing, on the other, their linkages and interdepend­
ence, question the distinction between capital intensive and 
labour intensive industries as well as between advanced and 
intermediate technologies, appearing up today so important 
for the developing countries, as all industrial plants are 
becoming gradually only capital intensive with very narrow 
margins for labour and technology differentiations. The pro­
ductivity gains from capital intensity (Automation, CAM) Rre 
so enormous that even the substitution of ca~ital by unpaid 
at all labour can not come out with lower ex-factory product 
costs. Classical labour intensive industries such as ex­
tractive or text.le industries turn gradually not merely to 
less labour intensive ones but to ~labour-less" (at the 
shop floor level) ones without, and this is important also, 
increasing proportionally to their labour substitution ra-

Congress of th• US, Joint Econo•ic Co••1ttee, Staff Report on 
E•plox••nt. Growth and Pr1ct Levels.(Washington,O.C., U.S. 
Govern••nt printing Office, 1959), pp.33-88. 
OECD, Tb• Rts1duaJ Factgr and Ecgno1tc grgwt.ll. (Paris, 
,1984) p, 83. 
U.S. Congress, u..LU.., p.41 

OECO 
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tio, their capital intensity. The most important of these 
changes is that labour intensity differentials are shifted 
gradually but steadily from the industrial to the services 
sector. As it has been already mentioned industries 
create unemployment in their own sector while creating more 
employment in the sector of services (seep. 30). 

One can argue that the development of industrial support 
services is a pseudo-dilemma as it does not make any differ­
ence whether or not the necessary industrial support serv­
ices are developed inside the industrial sector as "in 
house· activities or outside the sector as independent pro­
fessional services. After all the income and employment ben­
efits will be the same. This, however, is the critical fac­
tor making the great difference. 

The limits of "in house" service units to provide in an eco­
nomic and efficient way the great variety of sophisticated 
and specialized services, technologically updated, which 
modern industries need, their adjustment inflexibility, 
excessive costs and overheads have been mentioned already in 
a previous part (see pp.22-23). In addition, the shift from 
·;n house" to "external" professional services is a 
structural change which developing countries can not either 
ignore or underestimate for al~ the good reasons explained 
already (see pp.29,36-40). Discrediting this alternative, 
two other alternatives appear as feasible. Industrial 
Support Services to be developed either as specialized units 
of the public sector, one unit serving more tha~ one 
industry, or as private professional services. Although 
theoretically either alternative could not make difference, 
in reality it makes a great difference and this is a criti­
cal choice for developing countries. 

Public industrial support services appear theoretically as 
the best choice as they can count on public prestige, 
support and resources for their take off. This logic has 
dominated the establishment of the organizations making the 
institutional infrastr~~tures for development. Many good 
reasons, however, discredit this alternative regarding 
professional services. These are: 

The size of these units which should remain by necessity 
small in order to be efficient and flexible. As it is 
indicated in TABLES IV.3 and IV.4, Profes~ional Services 
in the European Communities, as in all industrial 
countries, are very small in size. Compared with 
industries, transport, financial and distribution 
services, they are practically "cottage industries". 

- The rapid expansion of specialization (see APPENDIX A, 
TABLE A.2) necessitates continuous adjustments by 
establishing new units, split of existing units to 
specialized ones, re-orientat~ons of activities and 
services and finally discontinuation of service operations 
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which had become obsolete as, for example, mimeograghing 
replaced by photocopying, telex taken over by fax, hand 
made drawing replaced by CAD etc. 

As the establishment and re-organization of public entities 
require constitutional and legal formalities as well as com­
plicted controls and procedures, it is obvious that public 
industrial support services will be always hehind the 
needs and requirements of the served industries and the only 
choice which appears the most advisable, even for countries 
in which the sector of core industries remains public, is 
the one of independent professional services or ,at least a 
mix of public and private industrial support services. In 
this respect one should never forget that the structural 
changes (see pp.58-59) by which industrial countries were 
able to advance internationally competing industries, set­
ting at the same time the levels, terms and conditions of 
competition for all countries, developed and developing, has 
been the outcome of interaction of two forces: the indus­
tries and the independent professional services. This inter­
action multiplied creativity, innovation and betterment 
initiatives advanced from both sides instead to be expected 
to come out from inflexible and slowly moving centralized 
organizations while it led to a continuous adjustment of the 
industry -services interrelations matching the industrial 
scale requirements with the ones of specialization 
necessitating a great number of small, specialized service 
units. 

Besides the fact that the development of industrial support 
services and mainly Engineering and Consultancy ones is a 
must for the developing countries in their effort& to be 
aligned with the structural changes taking place and 
determining world wide the competitivenees, specialization 
and division of labour, they are associated with certain 
advantages which acquire particular significance for th~ 
developing· countries: 

a. As it is indicated in TABLES IV.3-IV.5, the average sizes 
and the capital requirements per unit and per employed 
are very small compared to the ones of industries. 

b. Although they require very moderate establishment, up­
dating and expansion investments, they demonstrate very 
high value added and employment coefficients (see TABLE 
IV.5) 

c. Contrary to the core industries requ1r1ng latest technol­
ogy at any cost with extremely narrow substitution mar­
gins, industrial support services present an amazing 
flexibility. As it has been demonstrated from the record 
of the developed countries, they can begin with small, 
low specialization units which gradually can be evolved 
to bigger, more specialized and sophisticated entities 
(see pp. 49-50 and TABLE IV.1) without this "low profile" 
start to constrain their future development to advanced, 
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highly specialized and sophisticated industrial support 
services. This is a more "organic" and advisable way as 
the lessons learned at the first stages will be useful at 
the later, more advanced ones, avoiding more expensive 
mistakes in later stages. 

d. Professional services do not require, as they do indus­
tries, expensive environmental infrastructures (heavy 
load bridges, roads, ports, etc.), they are mobile and 
decentralized and therefore more s~itable to developing 
countries than industries. It is characteristic that 
VENTEX INTERNATIONAL, one of the largest multi-service 
companies in the World, with an estimated turnover a-ound 
9 billion dollars, has only 41 people in its central of­
fice. OHL International manages its world wide network 
covering 186 countries with only 140 people in its Head 
Quarters. 

e. Although big, multinational companies in professional 
services do ex1st and they try as in all economic activi­
ties to increase their shares monopolizing the markets, 
they have not been so successful as in other activities 
like industries, retail trade, transports, banks, insur­
ance, cleaning or fast services. The small business 
dominate the markets as the growing spec~alization re­
quires many, small by necessity units besides that in 
this kind of activities big units present the usual 
shortcomings of big organizations, i.e. inflexibility, 
excessive organizational control overheads, low adjust­
ment and updating pace. 

f. The combination of these advantages explains while cer­
tain developing countries have demonstrated better per­
formances in services than in industries. Tunisia, for 
~xample, is present in International Security Services 
lsee TABLE III.3, p.44). India is among the leading 
exporters in software engineering and movie films, Mexico 
earns more than 130 million dollars annually from dubbing 
English movies into Spanish and Jamaica has become a 
centre for teleprocessing handling, among other things, 
medical data for U.S.A. hospitals. 
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T A B l E IV .3 : CRWtIZATIONAL CHARACTERISTICS IH SELECTED BIWCHES OF 
INDUSTRIAL SUPPORT SERVICES IN TIE EUIQ>EAH altltUHITY 

Nullber E11Ploy- Average 
Branches of Services of Finis · 11ent(l) size(2) 

Turnover ·Exports 
(Hillion (Hillion 

us $) us $) 

Real Estate 147.680 

Legal Services 300,000 15,000 

Notarial Services 27.400 112,900 4.1 

Accountancy Services 268.229 

Consulting Engineers 4,912 140.432 28.6 9,840 

Construction EcOllOllists 10,563 8.8 

Hanage11ent Consultants 2,367 18.5 4,800 

Architects 210,450 

Advertising 1,500 46,000 30.7 37,200 

Public Relations 335 2,490 7.4 445 

Harket Researcf". 1,250 23,000 18.4 1,960 

Industrial Cleaning 47,356 1,789,579 37.8 18,4-48 

Security Services 304,836 7,410 

Temporary Work 13,023 850,000 (3) 65.3 12,500 

Exprees Mail 8,140 815 

Software & Computing 357,000 33,280 

Notes : 

The above data have been compiled f rOll 
Commission of the European COll•unities, Pa09ra111a of EC Industry 1990 
(EC, Brussels 1991) Chapters 27, 28, 29 and 30 
(1) Professional staff only 
(2) Employees per establish11ent 
(3) Person-year equivalent including temporary worktirs engaged 
( .•. ) Data non available 
(---) Non applicable or data unimportant 

2.966 

406 

1,100 

274 

4,950 
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TAB l E IV.4 : AVERAGE SIZES OF ENTERPRISES IN SELECTED INDUSTRIES AND 
PROFESSIONAL SERVICES IN THE EUROPEAN COMHUNID - 1988 

Number of Employment Turnover Per Enterprise 
ECONOMIC BRANCH Enterprises (Million 

E:U) Employ- Turnover 
ment (000 ECU) 

I n d u s t r i e s 

Iron and steel 581 406,000 57,000 699 98, 107 

Glass and glassware 949 223,000 19,460 235 20,506 

Chemical industries 1,000 1,900,000 263,983 1,900 263,983 

Paint, Varnish, Ink 1,056 115,COO 23,310 109 22,074 

Waxes, Polishers, etc. 550 25,000 3,000 45 5,455 

Pharmaceuticals 1,034 460,000 48,378 445 46,787 

Light Metal Packing 400 60,000 6,000 150 15,000 

Domestic Heating 112 11,450 1,065 156 9,509 

Mechanical Engineering 21, 180 2,372,000 209,867 112 9,909 

S e r v i c e s 

Consulting Engineers 4,912 140,432 9,840 29 2,003 

Construction Econanists 10,563 92,954 3,870 9 366 

Management Consultants 2,357 43,860 4,800 19 2,028 

Advertising 1,500 46,000 37,200 31 24,800 

Public Relations 335 2,490 445 7 1,328 

Market Research 1,250 23,000 1, 960 18 1,568 

s o u r c e 

Convnission of the European Convnunities, Panorama of EC Industry 1990 
(EC, Brussels 1991) 
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T A B L E IV.5: EF.C- LABOUR CONTENT, MARGIN 

BILLION US$ AT 1985 PRICES 

AND INVESTMENTS PER SALES OF ONE 

AND EXCHANGE RATES - 1988/1990 

SECTORS AHO 
ACTIVITIES 

TOTAL SALES VALUE ADDED EMPLnYM. INVESTMENTS LAIOUR VALUE IN/MENT 
( MilHon US S of t985) (tOOO) t980-1990 COHTEtlT ADDED ON V.A 

(A) (I) S S 

PRIMARY SECTOR 
SECOllOARY SECTOR 
TERTIARY SECTOR 

Market S!rv;ctS 
Q.i..str;but;ve Servjces 

Transport & Storage 
Conv. c-in;cat;ons 
Whe>lesale Tr.ade 
Retail Trade 

Proqyeer Services 
Money and Bank;ng 
Insurance 

Profess;ona,1 ~ 
Bys;09ss Servjces 

Real Estate 
Lega 1 Serv;ces 
Notarial Services 
Consulting Engineers 
Arehitects 
Construction Economist 
Mana,-nt Consultants 
Quality Control 
Accountancy Services 
software • Collputing 

Service 
Data Banks and On-line 

Infor-tio 
T .. porary Work Service 
Market Research 
Public Relations 
Advertising 
Direct Marketing and 

Teleurketing 
Sales Pr011otion 
Languages-Translations-

Interpretations 
Conferences-Exhibition 
Executive Search 
Design Serv;ces 
Fast Cust011er Services 
Int/l. Hoving Services 
Telec011M:1nication Ser. 
Express CO\lriers 

lndystritl Services 
Cleaning I Maintenance 
Security Services 

Personal Services 
Hotels and C1tering 
Audiovisual Services 
Reptirs 

l!OQ Market Seryic11 
Dwellings 

E C 0 ti 0 M Y 

II o t e s ; 

t30,000 
3,025,000 
2,549,500 

2, 149,500 
t,050,000 

3t0,000 
140,000 
250,000 
350,000 

1,09,,500 
235,000 
125,000 

522,500 
t9,000 
75,000 
30,000 
21,500 
12,000 
t2,000 
22,000 
12,000 
150,000 

155,000 

30,000 
85,000 

5,000 
2,000 

25,000 

6,000 
t0,000 

8,000 
1,000 

700 
2,000 
1,1500 

700 
15,000 
2,000 

38,000 
30,000 

8,000 

179,000 
100,000 

9,000 
70,000 

400,000 

5,704,500 

9t ,000 
1,020,000 
t ,1515,000 

1 I 21515 I 000 
544,000 
124,000 
60,000 

140,000 
220,000 

722,000 
100,000 
50,000 

402,000 
t5,000 
10,000 
24,000 
17,000 
10,000 
9,000 

20,000 
10,000 
45,000 

55,000 

20,000 
150,000 

3,500 
1,500 

20,000 

5,000 
8,000 

7,000 
800 
600 

1,400 
1,300 

400 
15,000 
1,500 

3t ,000 
25,000 
6,000 

139,000 
77,000 
7,000 

55,000 
390,000 
t80,240 

2,947,240 

9,750 
37,750 
77, 140 

51,b90 
21 ,980 
1,280 
1,050 
7,300 

12,350 

29,710 
2,350 
1,250 

t3, t to 
300 

1,500 
570 
500 
400 
300 
450 
250 

t ,too 

870 

500 
4,900 

300 
70 

350 

100 
150 

120 
40 
20 
40 
60 
20 

180 
20 

4,500 
3,800 

700 

8,500 
5,000 

400 
3,tOO 

25,450 

124,840 

t815,1540 
1,2159,348 
2,153,200 

1,548,200 
758,000 
272,000 
112,000 
125,000 
199,000 

19a,200 
230,000 
1t5,000 

30t,200 
9,000 

36,000 
15,1500 
t6,000 
7,090 
5,500 

16,800 
10,600 
30,000 

50,000 

22,000 
:0:3,000 

2,500 
1,000 

24,500 

5,500 
6,800 

5,500 
1500 
400 

1,200 
1,200 

500 
8,500 
1,500 

19,100 
11,000 
8,100 

124,900 
73,000 
8,900 

45,000 
605,000 

1,348,010 
4,957,198 

75.000 
t2.479 
30.257 

24.047 
20.933 
4.t29 
7.500 

29.200 
35.2815 

27.02t 
10.000 
t0.000 

25.09t 
t:i. 789 
20.000 
19.000 
23.256 
33.333 
25.000 
20.455 
20.833 
18.333 

13.385 

115.HI 
57.1547 
80.00G 
35.000 
14.000 

12. 971 
11.773 

15.000 
40.000 
28.571 
20.000 
37.500 
28.571 
12.000 
10.000 

118.421 
128.667 
87.500 

47.486 
50.000 
44. 444 
44.286 
83.825 

21.849 

70.0 
33.7 
65.0 

58.9 
5t.8 
40.0 
42.9 
515.0 
62.9 

65.7 
42.15 
40.0 

715.9 
78.9 
80.0 
80.0 
79.1 
83.3 
75.0 
90.9 
83.3 
75.0 

84.6 

H.7 
70.6 
70.0 
75.0 
80.0 

83.3 
80.0 

87.5 
80.0 
85.7 
70.0 
81.3 
57.1 
40.0 
75.0 

81.15 
83.3 
75.0 

77.7 
77.0 
77.8 
78.11 
97.5 

51. 7 

The above datt repre .. nt aor• estiut•• than .. asure .. nts and they have been elaborated and 
tdjusted frOll the following sources: 
1. Commissio~ of the European C011Munities, Panorama of EC Industrx 1990 (8rus .. ls,EC,1991) 
2. OECD, lll.1iOOll Accoynts 1977-1989, Volu.e II, Detailed Tables,(Paris,OECD,1991) 
3. OECD, LID2.Y~t Stttistics 1989-1989 (OECD, Ptris,1992) 
4. Pauli, Gunter, POUBLE-PIGIT GRQWTH; How to Achieyt it with 8fryices (8erlttr, ESIF 3, 1991) 
(A) Cumulative- Million US$ at 1985 prices and 1xchang1 rates 
(8) llU111ber of fully employed yearly per one billion atltl (in US$ 1985) 

20.5 
t2.4 
t3.0 

12.2 
13.9 
21.9 
27.0 
8.9 
9.0 

10.9 
23.0 
23.0 

7.5 
6.0 
6.0 
15.5 
9.4 
7.0 
6.t 
8.4 

t0.6 
6.7 

9.t 

t 1.0 
3.8 
7.1 
15. 7 

t2.3 

11.0 
8.5 

7.9 
7.5 
6.7 
8.6 
9.2 

t2.5 
14.2 
to.o 

6.2 
4.4 

13.5 

9.0 
9.5 
9.9 
8.2 

15.5 

111.e 
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TECHNICAL ENGINEERING SERVICES IN THE MAGHREB UNION 
TRIES 

1. Introduction 

COUN-

Maghreb Union, estatlished in 1964, is still on the way to 
its formation and in spite of the good political will and 
actual close cooperation in many fields, it has not been de­
veloped as yet to an economic union or a common market. It 
is not, for the time being, something more or different eco­
nomically from the sum of its constituent member States. 

In view of these realities the present report, alm1ng at a 
synthesis of the country ones, can not go further than to 
employ a broa~ regional outlook and framework for examining 
the actual state of affairs and the development prospects of 
the Technical Engineering and Consulting Services in each 
individual country looking also fer commonalities, comple­
mentarities as well as forms of cooperation at regional 
level. 

2. A sketchy socio-economic profile of the Maghreb Union Coun­
tries and their development orospects 

TABLE V.1 presents the most characteristic economic data of 
the Maghreb Union countries while more detailed data, 
covering the last fifteen years, are given in the Tables of 
APPENDIX B. 

The countries of the Union present substantial variations in 
size (Area and Population), resources (Oil and non-Oil) and 
development levels expressed in terms of per capita GDP 
ranging from$ 440 (Mauritania) to$ 5.730 (Libya) and 2342 
(Algeria) with Mor~~co ($ 1.046) and Tunisia($ 1463) in the 
middle. 

In spite of these variations, their geographic, cultural and 
religious proximity enforce the spirit and the need for co­
operation which are further enhanced by a series of common 
and pressing socio-economic problems the majority of them 
are facing. The most serious of these problems is the one of 
employment. In spite of great efforts and sacrifices, their 
economic de~elopment, in terms of employment generation, 
has fallen behind the development of their labour forces. 
Indeed, their labour force has increased between 1975 and 
1989 from 16,2 to 25,0 million people, i.e. by 54,8~ while 
employment in manufacturing Qrew from 505 to 1016 thousands 
covering only 5,8~ of the total increase. The data presented 
in TABLE V.1 as well as the more detailed ones of APPENDIX B 
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indicate that substantial progress has been recorded as 
this is manifested by a series of social indicators (infant 
mortality, life expectancy, school enrollment, etc.) but 
economic progress has been very slow. Per capita GOP has 
been practically stagnant increased at the regional level by 
7,5X from 1975/1980 to 1985/1989 wi~h very moderate in­
creases in Algeria (14,3X), Morocco (11,7X) and Tunisia 
(17,lX) and contractions in Libya (-36,6X) and Mauritania 
(-3,1X). Generally speaking these countries, in spite of 
serious investments, ranging between 25% 30% of their 
G.O.P., have failed to make their development breakthrough 
while their prospects appear even more gloomy as their own 
endogenous development resources (see TABLE V.2 as well as 
TABLE 8.13 in APPENDIX B) are negative forcing them to enter 
the borrowing spiral for just keeping their economies going 
on. It is characteristic that new loans are made not for 
initiating exclusively new development projects but to a 
substantial portion for just repaying old debts as the fol­
lowing data, referred to the 1980 - 1985 period, illus­
trate: 

Long Term Loans (Million US $) 
Country 

A. Disbursements B. Repayments B/A % 

Algeria 24.044 20.630 85.8 

Mauritania 693 288 41. 5 

Morocco 5.930 2.964 50.0 

Tunisia 4. 185 3. 114 74.4 

It is obvious that these countries can not continue their 
past and current development course, based by and large on 
old style, "classical" industrialization and they have to 
look for major initiatives and development alternatives. 

3. The role of Services in alternative development courses 

It is not the purpose of this report and it is beyond its 
frame and terms of reference to enter into thP. rliscus~ion of 
and the search for alternative development courses for the 
countries of the Maghreb Union. As such a search becomes, 
however, indispensable, coinciding chronologically with the 
profound structural changes taking place world wide, we felt 
necessary to bring to the attention of planners and policy 
makers these changes and mainly the important role which 
services have acquired in the development process devoting 
the first part of this report on this subject. 
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T A B L E V.1: BASIC PROFILE DATA OF THE MAGHREB UNIO~ COUNTRIES 

Algeria 
Population (000) 
G.D.P. (1)(2) 
Investments(l)(2) 
Per capita GDP(l) 
Labour force (000) 
Employment in Manufacturing 

Libya 
Population 
G.D.P. (1)(2) 
Investments(l)(2) 
Per capita GDP(l) 
Labour force (000) 
Employment in Manufacturing 

Mauritania 
Population 
G.D.P. (1)(2) 
Investments(1)(2) 
Per capita GDP(l) 
Labour force (000) 
Employment in Manufacturing 

Morocco 
Population 
G.D.P. (1)(2) 
Investments(l)(2) 
Per capita GDP(l) 
Labour force (OOu) 
Employment in Manufacturing 

Tunisia 
Population 
G.D.P. (1)(2) 
Investments(l)(2) 
Per capita GDP(l) 
Labour force (000) 
Employment in Manufacturing 

Maghreb Union 
Population 
G.D.P. (1)(2) 
Investments(1)(2) 
Per capita GDP(l) 
Labour force (000) 
Employment in Manufacturing 

N 0 T E S 

1975 

16,020 
31,351 
12,415 

l,957 
5,620 

245 

2,446 
12,766 

5,057 
9,240 

850 
15 

1,420 
614 
210 
433 
595 

17,310 
14,417 
3,575 

833 
6,880 

145 

5,610 
S,676 
1,459 
1,143 
2,220 

100 

42,806 
64,824 
22,716 

1, 514 
16' 165 

sos 

1980 

18,670 
42,342 
14,312 
2,259 
6,650 

312 

3,043 
35,592 
12,025 
11,692 
l,060 

18 

l,550 
709 
170 
457 
640 

20,050 
18,997 

4,217 
980 

8,160 
191 

6,390 
8,742 
2,474 
1,369 
2,680 

125 

49,703 
106,382 
33' 198 
2' 140 

19, 190 
646 

1985 

21,850 
53,959 
17,429 
2,477 
7,860 

400 

3,786 
28,58S 

9,220 
7,550 
1,320 

21 

1,770 
746 
163 
422 
750 

22' 120 
21,562 

4,981 
979 

9' 150 
252 

7,260 
10,733 

2,876 
1,478 
3' 120 

162 

1989 

24,600 
56,895 
17,524 
2,342 
8,920 

467 

4,395 
25' 127 

9,018 
5,730 
1,530 

24 

1,970 
867 
144 
440 
840 

24,520 
25,545 

5, 186 
1,046 

10,250 
330 

7.990 
11,699 
2,468 
1,463 
3,490 

195 

56,786 63,475 
11 s ' 585 120 ' 133 
34,669 34,340 

2,03S 1,893 
22,200 25,030 

835 1,016 

(1) US Dollars at 1980 prices and exchange rates 
(2) Millions (3) 198S & 1989 average (19/~,1980 = 100) 

SOURCES : Tables of APPENDIX B 

Index 
(3) 

133.9 
150.4 
130.8 
114 .3 
136.8 
155.7 

149.0 
111. l 
106.8 
63.4 

149.2 
136.4 

125.9 
121.9 
80.8 
96.9 

128.7 

124.8 
141.0 
130.5 
111.7 
129.0 
173.2 

127.l 
155.6 
135.9 
117.1 
134.9 
158.7 

13j. 0 
137.7 
123.4 
107.5 

.133.6 
160.8 
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We had another reason for looking more scrupulously on the 
subject of services. An analysis of the endogenous develop­
ment resources of the Maghreb countries, presented in TABLE 
V.2 and in APPENDIX B (TABLE B.13) and re-grouping these 
resources disregarding conventional classification and de­
marcation lines, had disclosed that their main shortages in 
development resources are originated primarily in the ~ector 
of services and secondarily in the sectors of material pro­
duction (Agriculture and Industries). We have to repeat 
once again that these shortages might be substantially big­
ger due to insufficient recording systems in which many 
transactions of the Servi~es Trade are lost and hidden be­
hind various obscure items of the invisible transactions in 
the Balance of Payments (see pp. 5, 30, 40-41, 47). 

4. Services in the Maghreb Union Countries 

We feel necessary, before examining the gaps of development 
resources in the Maghreb countries, to indicate the incom­
patibi 1 ity and the distortions of reality which convention­
al approaches and classification schemes can create. Re­
mittances of emigrants working abroad, for example, are not 
recorded as factor income but as private transfers under 
the items of invisible transactions considered socially and 
psychologically as "unemployment exports" being a "shame" 
for the respective countries indicating their failures in 
industrialization. If, however, these emigrants were hired 
by a national agency, private or public, and placed as tem­
porary workers in various companies abroad doing exactly 
what they are doing today, the picture and its recording 
could be, without, of course, any change of the very real­
ity, entirely different. Their wages and salaries plus the 
agency's margins will be recorded as factor income increas­
ing respectively the G.D.P. while the "shame" could turn to 
a "pride" as this Agency could be the biggest multinational 
service producer company of the country with a turnover ex­
ceeding the 5%-10X of the GDP which no other industry can 
reach. 

In the first part of TABLE B.13 (APPENDIX B), under the ti­
tle "Earnings in foreign exchange", we have grouped by major 
categories the "usual" revenues of the economy from various 
sources and activities at home and abroad except capital 
transferc, and in the second part, under the title "Payments 
in foreign exchange", the "usual" expenses arid inputs in 
foreign exchange for "running the economy" including long 
term interests and repayments of loans engaged in current 
economic activities. A summary of these accounts is pre­
sented in TABLE V.2, while in TABLE V.3 we have converted 
the same figures to per capita coefficients for comparabil­
ity purposes. 
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T A B l E V.2: ENocx;EHOUS DEVELOPHENT RESOURCES IN THE HAGHREB UNION COUNTRIES 
( Hillion current US Dollars ) 

Percentage distrib~tion 
Algeria 1975 1980 1985 1989 1975 1980 1985 1989 

Material Products -951 4056 4223 1288 -50.7 190.6 165.3 19.4 
Financial ~rvices -470 -3918 -4913 -7072 -25.l -184.l -192.3 -106.5 
Other Services -453 -2266 -1865 -855 -24.2 -106.5 -73.0 -12.9 

Balance -1874 -2128 -2555 -6639 (100.0)(100.0)(100.0)(100.0) 

Libya 

Material Products 1994 11551 4599 -109 244.4 123.6 163.7 -8.4 
Financial Services 
Other Services -1178 -2204 -1789 -1182 -144.4 -23.6 -63.7 -?1.6 

Balance 816 9347 2810 -1291 100.0 100.0 100.0 !100.0) 

Kauritania 

Material Products -42 -125 38 94 -26.13 -53.2 13.7 52.2 
Financial Services -39 -30 -76 -£0 -24.8 -12.8 -27.4 -44.4 
Other Services -76 -80 -239 -194 -48.4 -34.0 -86.3 -107.8 

Balance -157 -235 -277 -180 (100.0)(100.0)(100.0)(100.0) 

Horocco 

Material Products -737 -1355 -1368 -1678 -119.3 -65.4 -90.5 -99.3 
Financial Services -163 -1209 -1005 -1683 -26.4 -58.3 -66.5 -99.6 
Other Services 282 491 861 1672 45.6 23.7 56.9 99.0 

Balance -618 -2073 -1512 -1689 (100.0)ll00.0)(100.0)(100.0) 

Tunisia 

Material Products -449 -981 -867 -1206 -162.7 -139.7 -78.9 -155.4 
Financial Services -103 -486 -727 -935 -37 .3 -69.2 -66.2 -120.5 
Other Services 276 765 495 1365 100 109.0 45.0 175.9 

Balance -276 -702 -1099 -776 (100.0)(100.0)(100.0)(100.0) 

HAGHREB UHIOH 

Material Products -185 13146 6625 -1611 -8.8 312.3 251.6 -15.2 
Financial Services -775 -5643 -6721 -9770 -36.7 -134.1 -255.3 -92.4 

Other Services -1149 -3294 -2537 806 -54 .5 -78.3 -96.4 7.6 
Balance -2109 4209 -2633 -10575 (100.0) 100.0 (100.0)(:00.0) 

Source TABLE B.13 - APPENDIX B 
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TABLE Y.3: PER CAPITA ENDCX;ENOUS DEYELOPHENT RESOURCES IN THE HAGHREB COUNTRIES 
( Hillion current US Dollars ) 

Percentage distribution 

Algeria 1975 1980 1985 1989 1975 1980 1985 1989 

H3terial Products -59 217 193 52 -50.7 190.6 165.3 19.4 

Financial Service -29 -210 -n5 -287 -25.1 -184.l -192.3 -106.5 

Other Services -28 -121 -85 -35 -24 .2 -106.5 -73.0 -12.9 

Balance -117 -114 -117 -270 (100.0) (100.0) (100.0) (100.0) 

Libya 

Haterial Products 815 3796 1215 -25 244.4 123.6 163.7 -8.4 

Financial Service 0 0 0 0 

Other Services -482 -724 -473 -269 -144 .4 -23.6 -63.7 -91.6 

Balance 334 3072 742 -294 100.0 100.0 100.0 (100.0) 

Hauritania 

Haterial Products -3!) -81 21 48 -26.8 -53.2 13.7 52.2 

Financial Service -27 -19 -43 -41 -24 .8 -12.8 -27 . .4 -44.4 

other Services -54 -52 -135 -98 -48.4 -34 .0 -86.3 -107.8 

Balance -111 -152 -156 -91 (100.0) (100.0) (100.0) (100.0) 

Horocco 

Haterial Products -43 -68 -62 -68 -119.3 -65.4 -90.5 -??.3 

Financial Service -9 -60 -45 -69 -26.4 -58.3 -66.5 -99.6 

Other Services 16 24 39 68 45.6 23.7 56.? 99.0 

Balance -36 -103 -68 -69 (100.0) (100.0) (100.0) (100.0) 

Tunisia 

He.terial Products -80 -154 -119 -151 -162.7 -139.7 -78.9 -155.4 

Financial Service -18 -76 -100 -117 -37.3 -69.2 -66.2 -120.5 

Other Services 49' 120 68 171 100 109.0 45.0 175.? 

Balance -49 -llO -151 -97 (100.0) (100.0) (100.0) (100.0) 

H"6HREB UNION 

Material Products -4 264 117 -25 -8.8 312.3 251.6 -15.2 

Financial Service -16 -114 -118 -154 -36.7 -134 .1 -255.3 -92.'1 

Otl""1er Services -27 -66 -45 13 -54. 5 -78.3 -96.4 ., .6 

Balance -49 85 -46 -167 (100.0) 100.0 (100.0) (100.0) 

Source TABLE 8.13 - APPENDIX B 
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As it is i~dicated in these Tables material products cover, 
at regional level, the 15,2~ of these deficits, while 
services are accountable for the rest (84,8~). 

All Maghreb countries present big deficits in the finanr.ial 
services balance whiie in the remaining services Morocco and 
Tunisia present surpluses thanks to Tourism and Emigrants' 
remittances. Disregarding these two sources the deficits in 
development resources by individual countries appear in 1989 
as follows : 

Algeria 
Libya 
Mauritania 
Morocco 
Tunisia 

Material 
Products Services 
(Percentage distribution) 

+ 250,6 
8,4 

+ 60,3 
55,9 
64,1 

- 350,6 
91,6 

- 160,3 
44,1 
35,9 

The abo~e data speak by themselves of the financial impor­
tance of the services for the Maghreb countries and they 
consist an element and an aggregate which any d9ve1opment 
plan and policy can not ignore. 

5. Engineering Design and Consultancy Serv·ices as a development 
factor for the Maghreb Union Countries 

There are two ways one can look on the development pros­
pects of the Engineering Design and Consulta~cy Services in 
a country. The first can be confined to their examination 
as an activity, one of the many, of the economy g~nerating 
income and employment. The second can go further by taking 
into ~onsideration the entire spectrum of benefits and syn­
ergic effects which the development of these services can 
bring to the country's economy. 

The profound structural changes taking pla~e in the interna­
tional and national economies, the emerging role of services 
as a development factor of strategic importance, the eco­
ncmic significance of services for the Maghreb countries 
outlined in the previous pages and mainly the urgent need of 
these countries in finding new development alternatives in 
order to get out of their economic stalemate forcing them 
to enter more deeply the "borrowing spiral" in which they 
have been trapped, leave no doubt that the second approach 
is the preferable one and for this reason it has been adopt­
ed by the present report. 

The discussion on the role and prospects of Zervices for the 
developing countries is neithe1· novel nor strange and it has 
occupied already an impor~a~t oositior. in the development 
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literature and rhetorics. The critics which one can make on 
the movement "more technical services in developing coun­
tries" is that it is still conditioned by the old logic of 
import substitution focused mainly, if not exclusively, on 
savings and earnings in foreign exchange from the sub­
stitution of imported engineering, technical and consulting 
services through the development of local ones. This logic 
has influenced strongly the writers of the country reports. 

Although the import substitution dimension is one which by 
no means should be ignored or underestimated, the catalytic 
and multiplier's role of thes~ services in the development 
process should receive also proper consideration in drafting 
policies and drawing development plans and programmes for 
these services which sho~ld be integrated with broader plans 
and programmes aiming at re-orienting and accelerating i~­
dustrial ization by strengthening the technological basis and 
capabilities of the developing countries and seeing these 
services as the most important element of these capabili­
ties. 

In case that developing countries confine their efforts for 
the upgrading of their ~ngineering design and technical con­
sultancy services to the import substitution dimension, they 
risk to repeat the mistake made with the import substitution 
industries. While they can offer some additional income to 
their domestic engineering services and save foreign ex­
change as well, they risk to lose in the remaining service 
activities if they do not grasp the opportunity to make the 
upgrading of the engineering design and consultancy services 
instrumental in building up a full fledged sector of 
industrial support services being essential in keeping pace 
with the profound changes taking place in the structures of 
industries and economies world wide. 

6. Estimates on the global demand for Engi neeri rui_~n_~_C9J)~_1,.1_1-= 
tancY. Services in the Maghreb countries 

The estimates of the country reports on the global demand 
for engineering and technical consultancy services have been 
confined to studies and engineering consulting works re­
ferred mainly or exclusively, with the exemption of the 
country report for Morocco which is more comprehensive, to 
new projects envisaged in ttie respective development plans 
and programmes or projections of anticipated new investments 
and mainly or exclusively i~ the industrial sector. The es­
timates of the country reports regarding the present and 
future demand of Engineering Design and Technical Consul­
tancy Services are summarized in TABLc V.4. 
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TAB LE V .4 : ESTIHATES OF THE COUNTRY REPORTS OH THE VALUE OF 
THE HARKET FOR ENGINEERING AND TECHNICAL SERVICES 

1985/1989 2 0 0 0 

( A ) 't ( A ) t 
Algeria (2) 
Global de.and 
Value 3,400 100.0 3,400 100.0 
Hanpower inputs 38,600 100.0 23,800 100.0 
Local capacities 
Value 400 11.A 400 11.8 
Ha'1)0We r inputs 6,800 17.6 6,800 28.6 
Foreign iliports 
Value 3,000 88.2 3,000 88.2 
Haf1)0Wer inputs 31,800 82.4 11.000 71.4 

Hauritania (1) 
Global deund 
Value (B) 10.600 100.0 29. ?(''.) 100.0 
Haf¥)0Wer inputs 49 100.0 211 100.0 
Local capacities 
Value (B) 14. ?00 49.8 
Hanpower inputs 101 47.9 
Foreign i11P<>rts 
Value (B) 10.600 100.0 15.000 50.2 
Hanpower inputs 49 100.0 11(' 52.l 

Horocco 
Global deund 
Value 544 100.0 1.651 100.0 
Hanpower inputs· 14,700 100.0 37,700 100.0 
Local capacities 
y:1l 11n 163 30.0 4?6 ~0.0 ----Hanpower inputs 8,050 54 .8 14,000 37.1 
Foreign i11P<>rts 
Value 381 70.0 1,155 70.0 
Hanpower inputs 6,650 45.2 23,700 62.9 

Tunisia (3) 
Global de.and 
Value 125 100.0 380 100.0 
Hanpower inputs 3,140 100.0 8500 100.0 
Local capacities 
Value 30 24.0 90 23.7 
Hanpower inputs 1,480 47.1 2550 30.0 
Foreign i11P<>rts 
Vall.IP. 95 "16.0 2?0 76.3 
Hanpower inputs 1,660 52.9 5950 70.0 

(A) Values in Hillion US dollars- Manpower inputs in Han/Years 
unless othe1wise indicated 

(B) Thousands 
(1) Esti111ates are confined only to the Development Plan 
(2) Estimates are confined to the rublic Industrial Sector only. 
(3) E~tiinaU!s are based on investments ~nvisaged in t~~ development 

Plan. 
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Engineering design and technical consulting services are 
closely related with investments as all economic units, op­
erating ones and the ones planned to be established, imple­
ment financially their plans for the establishment of new 
activities as well as the expansion or re-organization of 
existing ones through the investments account. It has been 
found and it has been confirmed as well by the country re­
ports that the cost of these services is around 10X to 12X 
of the value of the respective investments. As the country 
reports have employed different bases and methods in esti­
mating the demand for technical services, we have made our 
own, uniform estimates, presented in TABLE V.5, in which we 
have estimated the value of these services on the 1~X of the 
totai investments of the economy (excluding agriculture), 
adding an amount of 0.65X on the value of the G.O.P. for 
technical services charged to the current expenses accounts 
of the economic operators and representing usually the tech­
nical component of Management Consultancy. In TABLE V.6, we 
have broken down the global demand by main sectors, project 
phases, categories of studies and kinds of Engineering 
Works as well as their coverage by local engineering serv­
ices. 

In order to have an estimate on the global demand for Tech­
nical and Professional Services under the assumption that 
these services can play a role in the Maghreb economies 
similar to the one they are performing in the developed 
countries, we have made a series of estimates presented in 
APPENDIX B (TABLES B.14-B.20). The basis of these estimates 
has been the Turnover, Value Added and Employment coeffi­
cients of four categories of professional services 
(Consulting Engineers, Architects, Construction Economists 
and Management Consultants) in the European Communities( 1 ) 

adjusted to the level of development of each Maghreb country 
(Per capita GDP and Value added per employed in ~anufactur­
ing). These estimates have been made under t~~ variations. 
A low one (minimum) representing an estimate on the part of 
their business covering conventional engineering services 
and a high one (maximum) including also services offered or 
ought to be offered by a full fledged s~ctor of industrial 
support services similar to the one of industrialized coun­
tries. 

see TABLES IV.3 & IV.5 (pp. 69,71) and TABLE A.2 in APPENDIX A 
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TABLE V.5: ESTIHATES OH THE GLOBAL DEHANO FOR TECHNICAL SUPPORT 
SERVICES IN THE HAGREB UNION COUNTRIES AT 1989 

ALGERIA DEHAND FOR TECHNICAL SERVICES 
Studies related with 

He110 data Hew Investments 
Per capita GOP (1) 2.159 ()~rating Units 
Investaents (18) 17,523 out of which 
G D P (18) 56,895 Industries (2) 
Industries (2) 38.9 Other sectors ( 3) 
Other s~tors (3) 52.4 Corresponding Employment (4) 

Professionals 
Assistants & others 

L I B Y A DEHAND FOR TECHNICAL SER~ICES 
Studies related with 

Memo data He1o1 Investments 
Per capi~a GOP (1) ". 927 ~rating Units 
Investaents (18) 9,021 out of which 
G 0 P (18) 25.127 Industries (.2) 
Industries (2) 79.4 Other sectors ( 3) 
Other sectors ( 3) 16.8 Corresponding Employment (4) 

Professionals 
Assistants & otr.ers 

H A U R I T A N I A DEHAHD FOR TECHNICAL SERVICES 
Studies related with . 

Memo data Hew Investme~ts 
Per capita GDP (1) 440 Q:>erating Units 
Investments (18) 144 out of which : 
G 0 P (18) 867 Industries (2) 
Industries (2) 28.5 Other sectors (3) 
Other sectors (3) 42.4 Corresponding Employment (4) 

Professionals 
Assistants & others 

HOROCCO DEHAHD FOR TECHNICAL SERVICES 
Studies related with 

Memo data Hew Investments 
Per capita GOP (1) 1.046 Q:>erating Units 
Investments (18) 5,186 out of which 
G 0 P (18) 25.545 Industries (2) 
Industries (2) 31.8 Other sec:ors (3) 
Other sectors (3) 51.8 Corresponaing Employment (4) 

Professionals 
Assistants & others 

T U H I S I A DEHAHD FOR TECHNICAL SERVICES 
Studies related with 

Memo data New I;ivestments 
Per capita GOP (1) 1.463 Q:>erating Units 
Investments (18) 2,468 out of which 
G 0 P (18) 11,699 Industries (2) 
Industries (2) 29.2 Other sectors (3) 
Other sectors (3) 58.7 Corresponding Employment (4) 

Professionals 
Assistants & others 

HAGHREB U H I 0 H DEHAHD FOR TECHNICAL SERVICES 
Studies related with 

Memo data Hew Investments 
Per capita GDP (1) 1.893 Q:>erating Uni ts 
Investments (18) 3-4,365 out of which 
G 0 P (18) 120,133 Industries (2) 
Industries (2) 44.8 Other ~ectors (3) 
Other sectors (3) 45.4 Corresponding Employment ( 4) 

Professionals 
Assistants & others 

(1) 1980 US $ (A) Thousands (B) Millions 
(2) % - Including Construction, Public Works and Housing 
(3) % - Excluding Agriculture' 

(le) 

2,103 
371 

105.4 
1420 

13.?04 
28.230 
(18) 

1,083 
164 

1029 
218 

6.054 
12.292 
(lA) 

17. 280 
5.653 

9.218 
13. 714 

111 
226 

(18) 

622 
167 

300 
48? 

4. 733 
9.610 

(le) 

296 
76 

124 
249 

2.180 
4.425 

(18) 

4,124 
783 

2437 
2470 

137 .871 
280.557 

(4)' in Han/Years estimated for US$ 50 per Han/hour (1.760 yearly), 
, , adjusted to 1980 US$ and" to per capita ,GOP of each country 
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T A 8 LE V.6 ESTIMATES ON THE BREAK DOWN OF CURRENT DEHAHO AHO HATIONA~ 
RESOURCES IH ENGINEERING WORKS AND TECHNICAL CONSULTING 

ALCEIIA LIIYA MUIITAllA llllOCtO lUllSIA T 0 T A l 
CAT£ccaIES Df EICllEEIIK AID Yal1e ID/ Yalwe Ka1/ Yalte la•/ Yalae Kai/ fal1e bn/ Yil1e Kan/ 
TECllJCAL CllSULTllCY 111115 (A) Jurs (A) Jurs (A) Jurs (A) Jurs (A) Jurs (A) Years 

cmOT DOIMD - Total 4,132 42,134 2,082 18,346 38 l37 1,318 14,343 621 6,605 8,191 81, 165 
bracken dolln by : 

SECTORS 
Industries & Construction 1,760 17,949 1718 15, 135 15 135 515 5,606 207 2,20l 4,215 41,028 
Other Sectors 2,372 24,185 364 3,211 23 202 803 8,737 414 4,402 3,976 40,736 

IKPlEKEllTATION PHASES 
Engineering Design 1,446 14,747 729 6,421 13 118 461 5,020 217 2,312 2,867 28,618 
Supervision 649 6,615 327 2,880 6 53 207 2,252 98 I,Ol7 1,286 12,837 
Procureunt 921 9,l96 464 4,091 9 75 294 l,198 139 1,473 l,827 18,m 
Construction 9l8 9,564 473 4,165 9 76 299 3,256 141 1,499 1,859 1e,561 
Start up 178 1,812 90 789 2 14 57 617 27 284 352 3,516 
T O t a 1 4,132 42,134 2,082 18,346 38 337 1,318 14,343 621 6,605 8,191 81,765 

CATEGORIES or STUOIES 
Pre·Invest1ent Studies 211 2,149 106 936 2 17 67 731 31 337 HS 4, 170 
Project I1ple1entation 3,21• 32,780 1,620 14,273 30 262 1,025 11,159 483 5,139 6,373 63,613 
Start up 

Training 219 2,233 110 972 2 18 70 760 33 350 434 4,m 
Organiuti.in 488 4,972 246 2,16!1 5 40 155 1,692 73 779 967 9,648 

T o t a 1 4,132 42,134 2,082 18,346 38 33l 1,318 14,343 621 6,605 8,191 81, 765 

lIND OF ENGINEERING MORIS 
Pre-feasibility studies 165 • 1,685 83 734 2 13 53 m 25 264 328 3,271 
Basic Engineering 537 5,477 271 2,385 5 u 171 1,865 81 859 1,065 10,629 
Detailed Engineering 1,570 16,011 791 6,971 15 128 501 5,450 236 2,510 3,113 31,071 
Procure1ent- Inspection 992 10,112 500 4,403 9 81 316 3,442 149 1,585 l, CJ66 19,m 
Supervision of Construction 620 6,320 312 2,752 6 51 198 2,151 93 991 l,229 12,265 
Start up 83 843 42 367 1 7 26 287 12 132 164 1,635 
Exploitation 165 1,685 83 734 2 13 53 574 25 264 328 3,271 

T O t a l 4,132 42,134 2,082 18,346 38 337 1,318 14,343 621 6,605 8,191 81,765 

CURlEIT LOCAL CAPACITIES 
Units ' Units ' Units \ Units ' Units ' Units ' Categories of Personnel 

Engineers 1,600 479 29.9 497 33.7 
Technicians ? 737 46.0 ] 977 66.3 
hployees ? 386 24.1 

TOTAL ? 1,602 100.0 1,474 100.0 

SECTORS c ' ~ ' c \ c \ 
Industries & Construction 1,600 12.0 626 11.2 1.106 50.2 
Other Sectors ? 0 976 11.2 369 8.4 

llND OF ENGINEERING WORKS 1,600 1,602 11.2 1,660 25.1 

Pre-feasibility studies 300 24.0 77 13.4 59 22.3 
Basic Engineering 167 4.1 206 11.0 192 22.3 
Detailed Engineering 267 2.2 604 11.1 560 22.3 
Procure1ent- Inspection 167 2.2 381 11.1 354 22.3 
Supervision 267 5.7 239 11.1 221 22.3 
Start up 167 26.7 31 10.8 29 22.l 
Exploi talion 267 21.l 64 11. 2 245 92. 7 

1,602 11.2 1,660 25.1 

(A) "illion current USS (1980 x 1,67) c \ Percentage coverage of respective deaand 
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7. Needs in Engineering studies and Consulting and their cover­
age by local Engineeri~g Services 

As it is indicated in TABLE V.4, local services cover a 
small part of the current total demand for Engineering 
Design and Technical Consultancy Services as follows: 

Algeria 
Mauritania 
Morocco 
Tunisia 

Part of the demand covered by : 
Local Services Foreign Services 

11.8 

30.0 
24.0 

88.2 
100.0 
70.0 
76.0 

The deficit between total demand and domestic supply is not 
due to scarcities of local human resources but to the non 
proper utilization of existing ones which, in turn, is caus­
ed by the fact that endogenous engineering capacities have 
not been properly and timely developed. While all countries 
pay substantial amounts for imported foreign engineering 
services, they face excessive unemployment of Engineers and 
Technicians at home as this is indicated in TABLE V.6 re­
garding Algeria and Morocco. In Tunisia, who faces excessive 
also unemployment of engineers and technicians, a recent 
survey had disclosed that only 20X of the Engineers and Sci­
entists educated abroad are curren~ly working in the coun­
try, the rest SOX has contributed to her "brain drain". 

The reasons for the negligence in developing endogenous ca­
pacities in engineering services are many and they have been 
mentioned already in previous parts (see pp.35,37,49-52). 
In the case of the Maghreb countries the concept that their 
core problem has been underdevelopment coupled with exces­
sive unemployment which could be solved only through rapid 
industr~alization, led policy makers to pay increasing em­
phasis on foreign expertise hoping to expedite industriali­
zation and not to jeopardize its pace with "experiments" in 
using local resources. In addition, the delays and deficien­
cies demonstrated by local authorities in implementing 
big, complicated or special projects gave preference to 
turn-key agreements, reinforced by suggestions of funding 
agencies, composite package deals and "attractive offers" 
advanced by the respective suppli~rs. Among the.Maghreb 
countries the ones who had the benefit of the oil endowment, 
they had demonstrat.ed also an attitude of liberal spend·ing 
in foreign exchange, including payments for imported serv­
ices, up to the moment they had realized that oil resources 
were not enough to cover their debt repayments (see TABLE 
V.2, p. 77). 
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TABLE V.7: DEFICITS OF NATIONAL CAPACITIES IN ENGINEERING DESIGN 
AND TECHNICAL CONSULTANCY SERVICES AND NUMBER OF UN­
EMPLOYED ENGINEERS, SCIENTISTS AND TECHNICIANS IN 

ALGERIA AND MOROCCO 

National Capacities in Engineering 
design and Technical Consultancy 

Number of employed 

Coverage of National needs ~ 

Deficit expressed in local 
jobs equivalent (Man/Years) 

UNEMPLOYED 

Ph.D. 
Doctoral - 3rd cycle 
Medical Doctors 
Veterinarians 
Engineers (State Lice~ce) 
Architects 
Urban Development 
M.S. 
Applied c~gineering 
B.A. 
Informatics specialists 
Journalists - Media experts 
Technical College 
Baccalaureate 
lechnical assistants 
Various others 

ALGERIA 

1,600 

11. 8 

13,560 

100,392 

62 
650 
226 

4 
362 

77 
98 

553 
359 

21,698 
69 
39 

5' 109 
49,788 
20,854 

444 

J 

] 

] 

MOROCCO 

1'328 

30.0 

4,450 

97,596 

700 

721 

175 

20,000 

5,000 
50,000 
21'000 

Note The national capacities in terms of number of currently 
employed and the percentage of the total country demand 
covered by local engineering services have been taken 
from the respective country reports. The estimate of 
this coverage and of the residual deficit in Algeria 
has been limited to the public industrial sector and 
confined to the part of studies associated with the in­
vestments programme of this sector while the respective 
estimates ~or Morocco cover all se=tors and activities. 
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While it is true that local engineering services did not 
have the knowledge, capacities, experierices and resources 
development projects, it is equally true that they could 
cover a substantial part, 70X SOX, of these services as 
partners or subcontractors of specialized foreign consulting 
firms and this is the very point for which thes~ countries 
can be blamed. The negligence in undertaking deliberate ef­
forts for developing endogenous capacities in engineering 
services has caused that the prospects in the gap between 
needs and resources do not show any sign of improvement as 
this is indicated in TABLE V.4. 
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VI. PROBLEMS AND PROSPECTS IN DEVELOPING ENGINEERING DESIGN AND 
TECHNICAL CONSULTANCY SERVICES IN THE HAGHREB COUNTRIES 

1. Hain causes and factors inhibiting the development of na­
tional capacities in Engineering Services. 

The value of the g1 obal Market for Engineering Design and 
Technical Consultancy Services in the Haghreb countries is 
e~cimated to exceed the six billion US dollars (at current 
prices and exchange rates on the basis of the data given in 
TABLE V.5) out of which about 17%, i.e. ciose to one bil­
lion, is covered by local engineering services, including 
foreign ones establi&hed in the area, and the rest 83X. i.e. 
about five b; l lions is imported ( 1 ) • 

The questions raised for this low participation of local 
services in satisfying such a demand and in exploiting a 
substantial and steadily growing market are the following: 

- Why local engineering services which exist, operate in 
the area and they are quite deve~oped and dynamic, 
proved by their continuous expansion, have not 
capitalized on these market forces in extending their 
participation share ? 

- If national local services have failed for many reasons 
(perhaps due to lack of capacities, experience, 
specialization, or resources) to catch up this market 
why foreign interests, among the ones established 
already in the area or others which could move in, 
have failed also to cover this vacuum? 

- If local and foreign interests have shown indiffer­
ence or inability in serving these markets, why govern­
ments which face excessive unemployment of Engineers 
and Technicians at home (see TABLE V.6) while paying 
huge amounts in precious hard currencies for importing 
engineering services including their foreign labour 
content, have not taken measures in facing this problem 
and reversing these trends ? 

The above problems and questions are not peculiar for and 
pertinent only to the Haghreb countries. They are common to 
the majority of the developing coun~ries (see also pp.35-36) 
and the main cause1 behind them are the following: 

Excluding Libya for which reliable data ~re not available. 
Including our own rough estimates for Libya, the global 
Market can be estimated to eight bi) lion US dollars and the 
value of the imported engineering services to five billions. 
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- Markets do exist but not market forces in the classical 
and widely accepted meaning of the term as the func­
tioning of these markets is heavily, if not completely, 
distorted by the monopsonistic position of govern­
ments, funding agencies and foreign donors which 
deciding more or less arbitrarily and in a discretion­
ary way on study assignments condition that way 
completely the market forces and, consequently, the 
development of the respective services. Even for stud­
ies assigned directly by private economic operators, 
the role and intervention of public services is 
decisive as the majority of these studies is concerning 
projects related with expected public grants and other 
concessions implementing development incentives for 
which approval or favourable response of the 
authorities plays a decisive role. It is characteristic 
that private construction, which is a sector with the 
least governmental intervention regarding study 
assignments, covers about 65X in the turnover of the 
local engineering services although it represents 
around the 5% only of the GDP and the 10%-15% of the 
investments. 

- More negative role than the monopsonistic position of 
governments has played their conviction and attitude 
that their main development target is rapid industrial­
ization for which only imported foreign engineering 
services could provide the proper inputs thanks to 
their proved specialization, expertise and experience. 
Although the development of local engineering services 
had been declared rhetorically as a very desirable ob­
jective, the benefits expected from the imports of 
foreign engineering services were safeguarded from the 
risks of "experiments• in developing local services by 
assigning to them studies for which doubts existed 
regarding their capacities, experience and resources 
in carrying over successfully these assignments. 

- The decisive role and direct involvement of governments 
in study assignments has nursed, in turn, a negligence 
in drawing long term plans and programmes for the 
development of local engineering services as they 
thought that such plans we~e not necessary thanks to 
their daily involvement and influence which were 
ensuring continuous and proper adjustments and 
interventions far better and realistic than the ones, 
"theoretical" by necessity, of long term plans and 
programmes. 

The negative effects of the above factors have been rein­
forced in the Maghreb countries by an excessive public sec­
tor (Algeria, Libya), a liberal ~ttitude in foreign exchange 
spending thanks to oil revenues and a prevai1ing concept of 
rapiq large scale ind~strialization by using resources in 
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foreign 
loans) 

exchange (oil, tourism, emigrants' remittances, 
in order to get advanced technologies and high level 

engineering services. 

2. Development versus Support 

Serious and pressing shortages in foreign exchange which all 
the countries of the region are facing even the rich oil 
ones like Algeria and Libya, alarming augmentation of the 
number of unemployed scientists and engineers at home, ac­
celerated from the increasing stream of repatriating emi­
grants and the drastically reduced one of expatriations due 
to persistent or recurring economic recessions in European 
and in the golf states, all together force their governments 
to assign high priorities in employment generation and dras­
tic savings in foreign exchange spending. Within these pri­
orities it is logical that the potential of the national 
engineering services for savings in foreign exchange, per­
haps income earnings and employment generation has received 
special attention. 

As it has been mentioned already the prevailing idea on the 
development and use of these services is mainly the one of 
import substitution which appears very easy to be implemen­
ted through ·special measures of support and protection. As 
national governments were assigning for decades the most 
important development projects to foreign engineering compa­
nies who can blame them if now, in view of the problems 
they face, assign all or a part of current and forthcoming 
projects to their domestic services or ask funding agencies 
as well as their donors and lenders to help them in giving 
to their national services an increased share in view of the 
special difficulties they face ? 

Although the above argument appears very simple and 1Jnques­
tionable, it does not and it can not work. As it has been 
mentioned already, the liberalization of the Services Trade 
is a basic, "tough" term of the developed countri9s in the 
GATT negotiations. It is characteristic that E.E.C. has a 
special service identifying very scrupulously on a country 
by country basis all direct and indirect barriers to trade 
for all services, one by one, including Consulting Engineer­
ing and issues a continuously updated "EEC Catalogue of 
third countries obstacles to Trade in Services" which 
Catalcgue all EEC negotiators carry with them in all deal­
ings with third World count:·ies ranging from technical as­
sistance to commodity agreements, grants, or re-scheduling 
loans. Similar approaches and methods have been adopted by 
the OECD, Japan, USA, Canada, Unit~d Kingdom, Netherlands 
and many other major industrial countries. As developing 
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countries need ~hP. cooperation of tne developed ones, they 
can not ignore the fact that protective measures for engi­
neering services can not be acceptable by the international 
economic community. Therefore, developing countries do not 
have a dual alternative: protection or free trade in 
Engineering Services, but only one: free trade, which means 
that they have to develop their engineering services as to 
be internationally competitive in order to stay competitive 
in their own domestic markets. 

The fact that the absence of normally functioning markets 
is accountable for the non development of national engineer­
ing ser•ices does not mean that restoring conditions of 
free competition in the markets, local engineering services 
will be developed and flourished automatically. On the con­
trary, as it has been mentioned already (seep. 36), it is 
for sure that they will lose even the slim shares they enjoy 
today. 

3. Main problems in developing endogenous capacities in Engi­
neering Design and Technical Consultancy Services~ 

If closed and protected national markets are excluded, the 
main problems faced by national engineering s~rvices in be­
coming competitive in the international markets and conse­
quently in the domestic ones, can be grouped into the fol­
lowing four broad categories : 

a. Non favourable business environment (Regulations, public 
policies, public procurement practices, public attitudes) 

b. Low level of sectora1 development (support fecilities and 
infrastructures, special credit lines and business guar­
antees, common services, access to and contacts with re­
gional and international contract awarding centres, de­
velopment plans and programmes) 

c. Inadequate organizational development of the consulting 
firms (capacities, experiences, specialization, techni­
cal infrastructures, economic resources) 

d. Inadequate business organization and promotional prac­
tices including the organization of the profession 

4. Business environment 

In an opened market the best protection of the engineering 
profession is a set of public rules and regulations ensuring 
entry to and stay in the business of competent only profes­
sionals together with provisions for the elimination of the 
non competent ones. These regulations built up the image and 
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credibility of the profession, being precious ma1·keting 
assets, strengthening simultaneously its Mesprit de corps". 
The importance of such as regulatory framework is disclosed 
by the fact that professional associations in the developed 
countries are ~mong its main promoters. 

While the entry of individuals in the engineering profession 
is regulated in the Maghreb countries satisfactorily and in 
a similar way as in the developed countries, it is not the 
same regarding consulting engineering firms for the incorpo­
ration of which the general provisions of the commercial 
law are applicable without any distinction between consult­
ing engineering firms and any other commercial activity as 
well as between consulting engineering and construction 
firms. 

In addition to the regulation of incorporation 
of consulting engineering firms, three other 
been proved to be extremely conductive to 
practices ir. the engineering services market: 

and operation 
measures have 

sound business 

a. Registration, after a screening procedure, of firms qua-
1 ified to participate in public tenders for studies and 
engineering works. 

b. Registration can be degenerated to a mere bureaucratic 
formality if it is not associated with a serious pre­
qualification process which, after screening candidates, 
classifies them to categories of works in terms of 
fields and amount, in which they are entitled to partic­
ipate in public tenders. 

c. Registration and pre-qualification are meaningful and ef­
fective only within a complete system of regulation of 
public procurement for engineering services and gener­
ally consultancy services ensuring objectivity in award­
ing public contracts. This is particularly important in 
awarding engineering services and generally services as 
the quantity and price can not be so objective criteria 
as in commodities. 

In the Maghreb countries, besides the modernization of the 
corporate law for engineering services, a revision of the 
whole system of registration - pre-qualification - public 
procurement appears necessary as the current one is either 
not developed at all (Algeria, Mauritania, Libya) or inade­
quately developed (Morocco, Tunisia). 

The regulatory framework is a pre-condition for the creation 
of an environment conductive to the development of national 
engineering services but it can remain a plain empty frame 
if not completed by a series of policies and measures aiming 
at reversing and correcting the impact of all factors which 
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have contrib·ited to the no., proper utilization and 
development of endogenous engineering services during the 
last decades and whict: have been: 

a. The negative attitude of the authorities and the adminis­
tration's rank and file versu~ the local services blamed 
as non qualified ones without being credited that the 
blame for their alleged lower qualifications can not be 
debited all ~o them but a part also to the State which 
had failed to take measures promoting their development. 

b. The competition between in-house engineering services of 
various governmental departments and outside, independ­
ent, private or state owned, consulting engineering or­
ganizations for the same assignments without the clear 
division of tasks and functions prevailing in the devel­
oped countries and according to which engineering stud­
ies, designs and works are implemented by specialized 
engineering firms while governmental in-house engineering 
departments are confined to the administra~ion only of 
the tendering procedures and the implementation of study 
contracts. Externalization of Consulting Engineering 
act~vities carried over by in-house governmental depart­
ments is a precondition for the development of national 
engineering services. 

c. The low esteem and the competition of the in-house public 
services led to v9ry low compensatior rates for the inde­
pendent engineering services as public servants salaries 
were used as a basis in determining consulting fees which 
ought to include salaries, materials, general expenses, 
overheads, risks as well as margins for financing updat­
ing, investments and further development. 

5. Sectoral development 

The existence of a market does not mean that its forces can 
cure automatically as a panacea all ills which its economic 
operators are suffering from. In all activities a prior 
proper development is a precondition for penetration and 
consolidation in a given market. Food is always in a great 
demand but a steadily growing food market can not bring the 
automatic development of agriculture without deliberate ef­
forts, important allocations of resources and serious de­
velopment programmes. The same remarks are valid regarding 
engineering services. 

The sector of engineering services in the Maghreb countries, 
as in the majority of the developing ones, has not been or­
ganized and developed in a level ensuring saucerful confron­
tation with the competing engineering services of the devel­
oped, countries. The main points ,of we~kness are the 
following: 
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a. Inadequate development of support facilities and infra­
structures. In the developed countries a thick and vast 
network of universities, research centres, laboratories, 
libraries, documentation centres,· data banks and the 
likes provide a great variety of support activities and 
services free of charge or at low cost which facilities 
engineering services in the developing countries either 
they do not possess or they can obtain only at high 
costs. 

b. Lack of a special system of business financing and guar­
antees. This is one of the most critical points. Engi­
neering services as all consulting services face a series 
of special problems regarding financing and guarantees 
which traditional banking and insurance business can not 
satisfy. These problems are the following : 

i. They need guarantees for participation in tenders, 
for ensuring good performance of awarded contracts 
as well as for covering received advances. As their 
real capital is immaterial (knowledge), they do not 
possess real property or production facilities which 
can be mortgaged, they do not handle products which 
can be pledged and their output (designs, studies) 
has no commercial value, for all these reasons they 
are not qualified for the usual guarant&es extended 
by the banking system. 

ii. As the main item of their expenses consists of sa­
laries which can not be credited or deferred, they 
need also credit facilities whi~h conventional 
banking services can not extend. 

In developed countries, as well as in some developing 
ones, these problems have been faced through the special­
ization of certain banking institutions, state guarantees 
similar to the ones f~r export credits or collective 
guarantees through the profe~~ional associations. 

c. The professional updating of t~1e engineering firms and 
their staff, the need of bein~ regularly informed on the 
organizational, scientific, technological and financial 
developments of the profession, keeping contacts with the 
national, regional and international c~ntract awarding 
centres and generally being "professionally in" is an 
enormous effort in terms of time and money investments 
that only very big engineering firms can afford. For.the 
smaller ones common information and documentation cen­
tres as well as common services can cover this vacuum. 

The systematic confrontation of all these problems requires 
the implementation of a special sectoral orograrnme for the 
development.of national engineering services. 



- 96 -

Credit facilities and support infrastructures are not the 
only problems which consulting engineering as a business 
branch is facing. 

Taxation and foreign exchange facilities consist two other 
big problems. Internal revenue authorities discharging 
faithfully their statutory task in extracting as many as 
possible funds for the fiscus, do not recognize often as 
normal deductible costs a series of expenses which are in­
dispensable to the engineering firms such as participation 
in conferences and seminars, subscriptions to professional 
periodicals, procurement of publications, etc. or they apply 
for their deduction the same rates applicable to ordinary 
commercial firms. The same problems exist regarding the 
fiscal treatment of "inwnaterial", according to the taxation 
authorities, investments and depreciations being peculiar 
to Consulting Engineering such as special software pro­
grammes, data banks, documentation, etc. 

Another serious problem is the one of foreign exchange fa­
cilities. As Consulting Engineering is practically a "knowl­
edge transferring" pipeline it needs to have easy and quick 
conwnunication with the outside world as ~ell as access and 
"quick and easy buying" possibilities of information and 
professional inputs such as designs, patents, experts and 
expertise, models, software programmes, etc. Low limits in 
foreign exchange approvals coupled with complicated and 
slowly moving procedur1s as well as excessive red tape all 
together raise serious barriers to the normal functioning of 
Consulting Engineering firms and hamper seriously their com­
petitiveness vis-A-vis the Consulting Engineering firms of 
the developed countries which do not face any of these prob-
lems. 

6. The Organizational Qevelooment of Engineering firms 

Consulting Engineering in developed and developing countries 
begins from the same basis : qualified individuals educated 
as engineers in the same or the same level polytechnic uni­
versities or similar high level professional schools. On 
this basis Engi~eer;ng firms of developing countries are not 
and co~ld not be inferior compared with the ones of devel­
oped countries. The "brain drain" of developing countries 
proves this fact. 

A classical definition of Organization is one according to 
which: "Organization is the combination of human and mate­
rial resources into productive relations". When this defi­
nition is applied in evaluating levels of development and 
competence between Consulting Engineering Firms in Developed 
and in Developing countries differences might be noticed. In 



- 97 -

In this respect we would like to underline that a Consulting 
firm is something more than and different from the sum of 
its professional staff. It is an institutional entity with 
its own identity, history, capacities, experience and re­
sources. As a group of good musicians does not make by defi­
nition a good orchestra, the same is true concerning con­
sulting firms. A group of good engineers does not make a 
good by definition Consulting Engineering Firm. The qualifi­
cations and experiences of the professional staff of an 
engineering company is one, very important, but one among 
the many criteria applied in evaluating its competence in 
consulting assignments. It should meet many other criteria 
in order to be pre-qualified or selected for Consulting 
assignments. 

The main organizational problems of consulting engineering 
firms identified in the Maghreb cocntries, be~ng r.lOre or 
less the same with the ones recorded in other developing 
ones, are in the following areas 

a. Institutional experience 
b. Documentation 
c. Organizational technology 
d. Business Organizatior 

7. Institutional experience. 

The assignment of the most important development works to 
foreign consulting firms or to in-house engineering services 
of governmental departments and public companies has de­
prived local engineering firms from the benefit of claiming 
institutional experience in a vast range of subjects and 
projects not only in the international scene but also in 
their own countries. In opened tendering procedures foreign 
firms can claim and prove more axperience in the country 
than its own engineering firms. In invitations to tender 
and study assignments for projects financed by the European 
Development Fund (EEC's Development Assistance Organiza­
tion), for example, engineering firms from the Maghreb 
countries, as from all the Lo~ and the APC states, can 
participate in equal terms with the engineering firms of the 
EEC countries while firms from non EEC states are excluded. 
Joint ventures between EEC engineering firms and firms 
from the APC states are rece1v1ng preferential treatment. 
Absence of proved institutional experience of the Maghreb 
engineering firms inhibits them in using these benefits. 
This comparative disadvantage is aggravated by the low level 
of coopgratior among local firms as well as the weak organi­
zation of the profession. 
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8. Documentatio~. 

Consulting engineering is an applied art. One of the most 
important professional secrets in consulting engineering as 
in many professional activities is to save time and money by 
not repeating work done already by yourself or others in the 
past or in relevant subjects and areas but beginning from 
this work to go further offering the best additions, 
updating and improvements at the lowest possible costs. To 
this end documen~ation resources and infrastructures includ­
ing technical archives, data bases, technological informa­
tion, formulas, calculations and drawings, housed in the 
firm or easily accessible in its environment constitute an 
important element sharpening the firm's competitive edge. 

Engineering firms of the region are weak in own and en~iron­
mental doc~mentation infrastr·ictures and facilities as well 
as in access, affiliations and connections with foreign cen­
tres, organizations and firms from which they can get this 
important background work at reasonable costs. The "files" 
of many important development projects constructed in the 
Maghreb countries should be somewhere and they can consti­
tute the first input in building up documentation facilities 
at sectoral or firms' level. 

Although local engineering firms have lower personnel costs, 
operational expenses and margins than their competing for­
eign firms, in many cases they can not come with lower of­
fers as they have to do from the beginning all or a part of 
the background work due to lack of or non access to the 
proper documentation facilities. 

9. Organizational Technology. 

Engineering as an applied science is undergoing, as all ap­
plied disciplines, continuous progress and changes towards 
two main directions: in its subject matter, i.e. in its pure 
scientific content, and in the methodology and organization 
of its application. Methodology and organization of the ap­
plication constitute that we can define as organizational 
technology. 

Scientific updating is followed up systematically by prac­
tising engineers through the literature and periodical fol­
low up education in seminars and special courses as well as 
through contacts anG connections with academic institutions. 
In spite of limited means for updating, consulting engi-·. 
neers in the Maghreb countries as well as in the majority of 
the developing ones, do not seem to lag behind their col­
leagues in the developed countries regarding scientific and 
professional updating. In the ~aghreb countries geographic 
proximity, economic, politi~al and cultural relations and no 
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linguistic barriers with the developed industrial countries 
of Europe have facilitated further the scientific and pro­
fessional updating of their consulting engineers. 

The same as above remarks can not be made, however, regard­
ing organizational technology of consulting engineering 
firms. It is characteristic that country reports cite as an 
important comparative advantage of local engineering firms 
their lower per unit personnel costs while differences in 
remuneration scales between local and foreign engineers and 
technicians have been used often as a basis for evaluating 
competitive positions. All these mean that the profound 
changes recorded or going on in the area of the organiza­
tional technology ir. Consulting Engineering have not been 
sized up and properly evaluated as yet. 

Consulting engineering as an applied art has undergone the 
last three decades and is still undergoing rapid and impor­
tant technological developments which change dramatically 
the terms and conditions of professional competition. For 
centuries the organizational configuration of engineering 
as an applied art had been very simple and uniform dominated 
by the "Master's Cottage" in which one or more engineers, 
being the "Masters" of the art and assisted by a number of 
technicians (draftsmen, land surveyors) were producing the 
core of the consulting engineering work consiste~ of calcu­
lations and desisns, the so called "blue prints", for the 
construction of buildings and infrastructures, installations 
of machinery, as well as mechanical, chemical and electrical 
processes. This work was done at t~o levels and phases: 
Basic engineering consisted of general character calcula­
tions and drawings and detailed engineering which was break­
ing down the basic drawings into very detailed ones. The 
role of assistants, mainly in the detailed engineering 
phase, was predominant as they were performing the bulk of 
tne work. As ~he means used were very simple and inexpensive 
(Logarithmic and trigonometric tables, slide rules, drawing 
pens, paper, ink and some machines for the multiplication 
of blue prints) while productivity ·of the main labour 
force (calculating as~istants and draftsmen) was more or 
less invariant, per unit labour costs were the main cost 
differential and the determinant, in the last analysis, of 
tha firm's compe~itive position. This organizational config­
uration and ·methodology had been the same for the big and 
the small firms and the only difference between them had 
been in the number of departments, fields of specialization 
and number of engineers and assistants engaged and, of 
course, working capital meeting the requirements of a steady 
and inflexible payroll bill. 

In a very few professions the advance of microelectronics 
has produced so many revolutionary changes as in Co~sulting 
Engineering. Engineers and their assistants do not perform 
and they are not needed anymore fer calculations which were 
occupying a great part of their productive time. They simply 
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feed the computer. CAD has replaced completely the classical 
draftsman as basic and detailed designs are made by the com­
puter and they can be checked, changed and revised with 
amazing speed and accuracy. Parallel to the advance of com­
puters, remote sensing methods, techniques and instruments 
as well image analysis and processing and field surveying 
electronic techniques (work stations) have produced profound 
also changes in the relations of the engineer with the in­
terconnected professions of land surveyors, topographers, 
geologists, mineralogists and others. In addition to all 
these advantages, the storing, dragging and interfacing ca­
pacities of computers, coupled with computer-to-computer 
telecommunications, had opened enormous capabilities in 
documentation, in connecting past experience and works with 
current ones and in capitalizing the advantages of insti­
tutional and environmental documentation mentioned pre­
viously (see p. 98). 

All the above developments, which offer new work options 
for the consulting engineer while they have freed him and 
his assistants from the heavy burden of boring calculations 
and repetitive designs, have shifted the center of gravity 
in professional competition from the labour costs to the 
organization and not to the fixed capital investments as one 
could think. 

In spite of the enormous work capabilities which computers 
offer, the required investments for the installation and 
operation of a fully computerized system are moderate and 
they are offset in a short period of time compensated by 
savings in ordinary labour costs. In addition, these invest­
ments are not required all and at once. They can be spread 
over a period of years and they can go parallel to the 
growth of Consulting Engineering fir~'s business financed 
through retainments fr~m the revenues of its normal 
operations. The critical factor is not the cost of the sys­
tem but the firm's organizational development plan wnich: 

a. It should choose the proper system from the great varie­
ty of hardware options and software applications ~eing 
available in the market and which system should meet the 
characteristics and requirements outlined above as well 
as the ones under the documentation section (p. 98). 

b. It must contain an installation and start-up programme, 
modular and flexible, connected with the firm's business 
development plan. 

Engineering firms in the Maghreb countries have arrived at 
a quite good level of computerization but the concept of 
fully computerized systems and the role which these systems 
can play in determini~g competitiveness in consulting engi­
neering s~em not to have been fully understood as they still 
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consider their lower labour unit costs as their main 
comparative advantag~. If they try to face the competition 
of fully computerized foreign engineering firms on the 
ground of labour costs that will be equivalent with commit­
ting a "competition suicide" trying to halt armoured divi­
sions with conventional cavalry. 

Consulting engineering costs in developing countries aMount 
on the average around 10X-12X of the investment, arriving 
in some cases to 22X-44X (seep. 51). In the European Com­
munity and probably in other indust~ial countries, these 
costs appear, percentage wise, far lower. As it is indicated 
in TABLE IV.5 (p. 71) the yearly average turnover of Archi­
tects, Consulting Engineers and Construction Economists for 
the 198811990 period, deducting the 1/3 exported, amounted 
to 7,1% vf the average yearly investments of the economy 
during the 1980/90 decade. This difference is due partly to 
the fact that imported engineering services in developing 
countries are overpriced and partly to the fact that the 
value of the same project upon which engineering costs are 
calculated, is low~r in developing countries than i~ 
developed ones as certain cost items (land, local materials, 
local labour) are lower in the first category of countries 
than in the second. Even taking into account the causes of 
these variations, the Maghreb countries as well as all de­
veloping countries should take into consideration and 
should be prepared to face in their development plans compe­
tition with lower margins than the ones prevailing today. 

10. Business Organization and Promotional practices 

In Algeria the exclusive public character of the engi~eering 
organizations l~ft the subject of business organization and 
promotional practices out of discussion while efforts for 
exporting such services to other Middle East and African 
countries have not been successful. Business Organization 
and promotional practices have been quite developed in Mo­
rocco and Tunisia but under the limited persp~ctive of local 
Business. 

Under conditionF of opened market competition, business or­
ganization and promotional practices become important for 
the survival, market consolidation and growth of local engi­
neering firms. It is well known and it does not appear nec­
essary to be amplified more here that product quality and 
price, both for goods and services, are not guaranteeing 
automatically business success without proper marketing. As 
the methodology, organization and practices of marketing are 
also well known, we do not feel necessary to repeat them 
here but to say that this is a subject which should occupy 
seriously both the consulting engineering firms, their 
professional associations and the sectoral development plans 
(see pp. 94-96). 
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Important elements relevant to the 
Consulting engineering in the 
generally in developing ones arP. 

business oraanization of 
Maghreb countries and 

a. The business organization of tne sector by strengthen­
ing its professional associations, preferably one, which 
should not be limited to the mere role of a trade union 
(pressure group) but to assume also organizational func­
tions and activities by org&nizing common Libraries, 
Documentation and Information Centres, Seminars, promo­
tional activities and also undertaking liaison and per­
haps coordination activities between its member firms, 
Contract assigning national, regional and international 
Centres as well as important clients. 

b. The recognition by the Taxat1on authorities, the Banks as 
well as the Administrators of development funds and pro­
grammes that promotional expenses related to the activi­
ties enlisted above constitute organizational investments 
and they should be treated as such. 

c. Provisions in the sectoral development plans and pro­
grammes for technical assistance and grants for promo­
tional activities. 
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VII. R E C 0 M E N D A T I 0 N S 

1. Tha formulati~n uf a sectoral dP-velopment progranvne 

The analysis of the problems and prospects for Engineering 
Design and Technical Consultancy in the Maghreb countries, 
oresented in the previous chapter, has indicated that : 

Engineering design and technical consultancy services in 
the Maghreb countries constitute an important market, a 
very small part of which is covered currently by local 
firns although local capacities and resources have the 
Qualifications and potential to cover the biggest part, 
arourd 50%-80%, of the global demand. 

Libera:ization of Trade in Services imposes limits to 
the gc"ernments in introducing restrictive practices for 
the protection of their local engineering services and 
leaves no other alternative than to develop these serv­
ices as they can compete successfully and expand their 
share in the market. 

As it has been indicated also in the previous chapter, 
many problems have to be faced and serious efforts are 
needed in order endogenous capacities and resources to be 
developed at a level meeting the terms and conditions for 
such a successful co~petition. 

It is clear that the complex of problems to be solved can 
not be faced with isolated and fragmental measures no matter 
how much serious and important can look or can be each of 
them and a long term special programme is indispensable as a 
development instrument. 

2. The main contents of a sectoral development___Qrogram~ 

A sectoral programme for the development of 
ing Design and Technical Consultancy 3ervices 
countries should contain all the essential 
complete development programme, i.e. : 

the Engineer­
in the Maghreb 
elements of a 

a. The development strategy c:1osen (Protected or free trade 
market, capitnlization on cheap labour or technological 
development, priorities and development phases) as the 
broad lines of this strategy to giv~ a clear picture and 
to guide ~he numerous public and private institutions 
involved in order their activities, measures and inter­
ventions to be coordinated and to be converged to the 
common broad objectives of the development plan. In out-
1 ining the development strategy special attention should 
be paid in clarifying whether the development of the En­
gineering Services is considered as a target in itself or 
it is making part of a broader plan for the upgrading of 
the whole sector of Services (see pp., 49-68). 
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b. A detailed as possible policy statement connecting broad 
strategic objectives with concrete lines of action to be 
taken. Policy statements of this kind in the form of 
"White papers" have been proved extremely useful. As many 
public and private concerns (Development authorities, 
Banks, Ministries, Taxation Authorities, Customs, Cham­
bers of Commerce, Trade Unions, Foreign exchange con­
trols, etc.) are involved and influencing the operations 
and the competitiveness of the sector but each of them is 
seeing the subject from its own optical angle, statutory 
duties or interests, policy statements help as the activ­
ities and interventions of all these concer~s to have a 
common frame of reference and to converge to common ob­
jectives. 

c. A detailed programme with concrete and Quantified tar­
gets, a complete list of actions to be taken articulated 
in a chronological seQuence (Timetable) with concrete 
financial commitments for each action incorporated in the 
programme's budget and with allocation of tasks (what, 
who, when, where, how has to do). 

The main problems to be faced by a special development pro­
gramme have been already presented in the previous chapter 
which has indicated also t~e subjects of the programme and 
which are : 

(1). The creation of a favourable environmen~ with : 

Modernization of incorporation and registration regu­
lations 

Major revision of public procurement regulations and 
establishment of a pre-qualification and pre-selec­
tion system 

Objective but favourable attitudes of the authorities 
versus the engineering firms through analyses cf pol­
icy statements, circulars but also mixed participa­
tions in Conferences, Meetings and Seminars organized 
and financed by the programme 

(2). Improvement of the sectoral organization by : 

Establishment of a Common Documentation and Informa­
tion Centre serving the operators of the Sector with 
technical assistance and grants of the programme ex­
tended preferably to tne professional association of 
the Consulting Engineering Firms. This Centre should 
undertake also the role of liaison and promotion of 
the relations of the Engineering Firms with Nation­
al, Regional and International Organizations and con­
tract awarding centres. 

Establishment of a Credit and Guarantees Fund 
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Revision of the Taxation Law regarding Consulting 
Engineering Firms. 

Revision of the Foreign Exchange Control Regulations 
and provision of facilities in Foreign Exchange. 

(3). Documentation facilities and documentation methods, 
techniques and infrastructures at firm's and sectoral 
level by extending technical assistance with 

Stud~es and Surveys 

Seminars and Workshops 

Educational trips to and exchanges with foreign Con­
sulting Engineering Firms. 

Publications and software programmes. 

(4). Organizational Technology (see pp. 98-101). This must 
be the main part of the programme in which four tar­
get groups should be informed on, trained and as­
sisted in the art of mode~n applied engineering tech­
r101 og i es and organization 

- Corporate Executives 

- Middle Managers 

- Engineers 

- Technical Assistants (Calculators, Draftsmen, Survey­
ors, etc.) 

The programme can contribute to the development of 
the human resources with : 

Studies a~d Surveys 

Seminars and Workshops focused on modern methods a~d 
techniques of applied engineering with special empha­
sis to computer applications in engineeri1.3 calculus 
and designing as well as in remote sensing tech­
niques. 

Educational trips to and exchanges with foreign Con­
sulting Engineering Firms especially focused on the 
above subjects. 

Provision of special Publications and Educational ma­
terials. 
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In addition to the development o~ the 
ces, the modernization and developmen~ 
nological infrastructures is equally 
the programme should contribute with : 

human resour­
of the tech­
i mportant and 

Technical assistance for the selection and installa­
tion of the proper hardware configurations and soft­
ware applications for documentation and data banks 
specialized in the storage and retrieval of engineer­
ing data, formulas, calculations, drawings and de­
signs. 

Studies and Surveys as well as Seminars and Workshops 
especially devoted to the above subjects. 

Educational trips to and exchanges with foreign Con­
sulting Engineering Firms focused especially on 
these subjects. 

Provision of special Publications 
materials. 

and Educational 

(5). Business Organization and Promotion. This should be 
the second in priority activity, after the one of 
organizational technology, of the development pro­
gramme providing : 

Technical assistance for the implementation of the 
promotional activities undertaken by the professional 
associations as described in a previous part (see p. 
102, section a) and mainly in organizing contacts and 
presentation meetings with international and regional 
organizations. 

Seminars and Workshops for Executives and upper level 
Managers in Business Organization and Promotional 
Methods and techniques including preparation of pres­
entation materials especially focused on Consulting 
Engineering activities. 

Technical assistance for the implementation of 
studies and surveys on promotional matters. 

Educational trips to and exchang&s with foreign Con­
sultirg Engineering Firms especially focused on the 
above subjects. 

Provision of special Pu~lications and Educational ma­
terials. 

(6). Programme evaluation and review. The programme should 
contain finally a built-in evaluation and review com­
ponent' as results achieved to be reviewed on a regu­
lar periodical basis and revisions to re-align activ­
ities in accordance with objec~ives se~ forth. 
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3. Allocations and Timetable of the Pevelopment Progr811me 

One percent of the estimated value of the market (see 
pp.83-84), or 10~ on the yearly investments, amounts to US$ 
80 million which constitutes a serious basis for the 
implementation of an ambitious five year development 
programme covering the five countries. 

In TABLE VII.1, we present the coefficients for the 
budgetary and time allocations of the funds which finally 
could be allocated for financing the implementation of the 
programme. 
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T A I l E Yll.1 : AllOCATIOI caEEFICIEITS OF THE TECllllCAL ASSISTAICE PROGRm FOi THE DEYElOPllEIT 
OF THE EIGIIEERllG DESltill AID ClllSULTAICT SERYICES 11 THE IAlillREI 1111111 COUITRIES 
T.A. =Technical Assistance C.C. : Counterpart contributions 

CODE S U I J E C T /ACTIOI TOTAL T.A. c.c. 1st yur 21d yur 3rd yur 4U yur 5U yur 
t.1.1.1. CIEATIOI OF A FAYQllWU 9'1.-.T .tHO .HSI .1151 .1000 I 0 0 0 
1.1.0.0. llodtrnitation of 1ncorporat1on and 

reg1stra~ion 1111 and regulations 
.0100 .0050 .0050 .0100 0 0 1.1.1.0. Studies 0 0 

1.1.2.0. ~tings - ~onferences .0100 0 .0100 .0100 0 0 0 0 
1.2.0.0. Estab s~nt 9 a pre-qaalification 
i .2.1.0. 

aid 1re-$e ect1on syste1. 
.0100 .0050 .0050 .0100 0 tldteS 0 0 0 

1.2.2.0. lleetin's - Conferences .0100 0 .0100 .0100 c 0 0 & 
1.3.0.0. Re1ision o the P1blic Procur111nt 
1.3.1.0. 

Syst11 a~d Regulations 
.0100 .0050 .0050 .0100 0 0 0 Studies 0 

1.3.2.0. lee\1ngs - Conferen~es . .0100 0 .0100 .0100 0 0 0 0 
1.4.0.0. E1ttrna 1zation ff Eng1neerinfs 

act11it1's of pub ic departaen 
1.4.1.0. Studm .0100 .0050 .0050 .0100 ~ 0 0 0 
1.4.2.0. lleetinls - Conferences .0100 0 .0100 .OIGO 0 0 0 0 
1.5.0.0. DeYf lo~n of Cooperation between 

Pub 1c O.part111nts and Consulting 
1.5.1.0. 

Engineering FirlS 
lee~1ngs - Conferences .0100 .0050 .0050 .0100 0 0 0 0 

1.5.2.0. Se11nars .0100 0 .0100 .0100 0 0 0 0 

2.1.1.1. SECr.Al ft:IZATICI .2100 .1450 .Ol50 .OIOO .0100 .0100 .0100 0 
2.1.0.0. Rev1slon o the Taxation Syste1 
2.1.1.0. Studies .0050 .0025 .0025 .0050 0 ~ 0 0 
2.1.2.0. Meetings - Conferences .0050 0 .0050 .0050 0 0 0 0 
2.2.0.0. Establishaent of a Special Credit 

and Guarantees Fund 
2.2.1.0. Studies .0050 .0025 .0025 .0050 0 0 0 0 
2.2.2.0. Mtet1n's - Conferencfs .0050 0 .0050 .0050 0 0 0 0 
2.3.0.0. ReYi,10~ 0 the fYS~,~ a foreign 
2.3.1.0. 

regu at1ons and ac1 1t1es 
Studm .0050 .0050 0 .0050 0 0 0 0 

2.3.2.0. lettings - Conferences .0050 0 .0050 .0050 0 0 0 0 
2.4.0.0. Estabhsh .. nt of a Profession.•! 

Docu11ntat1on and Infor1ation Centre 
2.4.1.0. Stud its .0500 .0400 .0100 .0100 .0200 .0200 0 0 
2.4.2.0. Organizational Assistance .0500 .0400 .0100 .0100 .0200 .0200 0 0 
2.4.3.0. Meetings - Conferences .0500 .0400 .0100 .0100 .0200 .0200 0 0 
2.4.4.0. Educational trips & exchanges .0300 .0150 .0150 0 .0100 .0100 .0100 0 

3.1.0.0. TECHlllCAL ASSISTAICE AID TIAllllG 
II lllOERI APPLIED EIGlllERIIG 
RETllODS AID TECHlllQUES .IOOO .ssoa .0500 .1200 .2000 .1500 .0700 .0100 

3.1.0.0. Corporate Man~e11nt .2250 .2000 .0~50 .0450 .0550 .0550 .0450 .0250 
3.1.1.0. Se1inars an Workshops .0500 .0500 0 .0200 .0200 .0100 0 0 
3.1.2.0. Educa~ional tri~s and e1ch,nge$ .0500 .0250 .0250 .0100 .0100 .0100 .0100 .0100 
3.1.3.0. Techn1~al Assis ance in se ect1ng 

and installing syste1s .1000 .1000 0 .0100 .0200 .0300 .0300 .0100 
3.1.4.0. Literatu~e & Train1nl Aids .0250 .0250 0 .0050 .0050 .0050 .0050 .0050 
3.2.0.0. En~inters and scient1s s .1250 .1000 .0250 .0150 .0350 .0350 .0150 .0250 
3.2.1.0. e11nars and Workshops .0500 .0500 0 .0100 .0200 .0200 0 0 
3.2.2.0. E4ucational trip' and exchanges .0500 .0250 .0250 0 .0100 .0100 .0100 .0200 
3.2.3.0. Llttra\ure • Training Aids .0250 .0250 0 .0050 .0050 .0050 .0050 .0050 
3.3.0.0. Techn1ca Ass1stsnts .2500 .2500 0 .0600 .1100 .0600 .0100 .0100 
3.3.1.0. St11nars and Workshops .2000 .2000 0 .0500 .1000 .0500 0 0 
3.3.2.0. Literature & Training Aids .0500 .0500 0 .0100 .0100 .0100 .0100 .0100 

4.0.0.0. TECHllCAL ASSISTAICE AID TRAllllG 
II IJSllESS OIGAllZATIOI I PllOIOTIOI .0150 .0350 .0300 0 .0200 .0225 .om .0050 

4.1.0.0. Studies .0050 .0050 0 0 .0050 0 0 0 
u.o.o. Meet1ngs - Conferences .0050 0 .0050 0 0 .0050 0 0 
4.3.0.0. ~ducat1onal t~ifs & •Jchanges .0050 .0050 0 0 0 .0025 .0025 0 
4.4.0.0. echn1cal Asf 1s an~e or : 
4.4.1.0. - Pro1ot1ona Publ1cat1ons .0050 .0050 0 0 .0050 0 0 0 
4.4.2.0. - Pra1ot1onal Conferences and 

11et1ngs .0050 0 .0050 0 0 .0050 0 0 
4.4.3.0. - Est4bl1sh11nt of an I'for11tion and 

Liaison oro1at1onal O f1ce .0100 .01~0 0 0 0 0 .0050 .0050 
4.4.4.0. - Marketing surveys .0300 .0100 .0200 0 .0100 .0100 .0100 0 

5.0.0.0. PllOGllAlllE REVIEW AID EVALUATIOI .0250 .0250 0 .0050 .0050 .0050 .0050 .0050 

All PllOGllAlllE ACTIVITIES .JIOO .2200 .2150 .2150 .2475 .1025 .OJOG 



A P P E N D I X A 

I N D U S T R I A L S E R Y I C E S 

TABLE A.1 

TABLE A.2 

TABLE A.2 

DETAILED LIST OF SPECIALIZED SERVICES 

SERVICES IN THE E. E. C. - BASIC DATA 

E. E. C. - LABOUR PRODUCTIVITY AND 
INVESTMENTS PER EMPLOYED IN SERVICES 



T A B L E A. 1. A DETAILED UST OF SPECIALIZED SERVICES 

ADVERTISEMENT - PUBLIC RELATIONS 

Audiovisual advertising 
Corporate image prc.:>tion 
Integrated promotion 
Media aaonitoring and research 
Mural Advertising services 
Press Advertising services 

CONFERENCES AND Ll~ISTIC SERVICES 

Distant linguistic education 
Hostess services 
Interpretation and Translation 
Language courses 
Language data banks 
Language Electronic programmes 
Meeting Management services 
Press releases & Conferences 
Public speaking training 
Recording and duplicating services 
Simultaneous translation services 

DESIGN SERVICES 

Automobile design 
Brochures & Reports design 
CAD/CAM services 
Corporate identity design 
Design consultancy 
Graphic design 
Industrial Design 
Interior design 
Package design 
Product design 
Three-dimensional video imaging 

DISTRIBUTIVE SERVICES 

Barter trade 
Trade of scrap, waste 
and recycling materials 

Wholesale Trade 
Agents & representatives 
Trading Houses 
Ordinary Wholesale Trade 
Cash + Carry 
Wholesale discount houses 

Retai 1 Trade 
Agents & representatives 
Ordinary retail shops 
Hypermarkets & Superstores 
Supermarkets 

DISTRIBUTIVE SERVICES (continuing) 

Department & variety stores 
Discount stores 
Second hand stores 
Catalogue sales houses 
Mai 1 order services 
Telemarketing services 
Teleshopping services 

Marketing services 
Marketing information 
Market res6arch/fax polls 
Public relations 
Market advertising services 
Trade fairs & exhibitions 
Product presentation 

Trade Fairs and Exhibitions 
Organization- presentation- advise 
Linguistic & organizational services 
Interpretation and Translation 
Press releases & Conferences 
Hostess services 

ELECTRONIC INFOPllATION SERVICES 

CL Rom and data storage services 
Data banks & Banks networks 
Information brokerage 
Maps and Designs Data Banks 
On-line data banks services 
Remote sensing services 
Satellite telecom services 
Special Data Banks & Data bases 
Technological and Technical Banks 
Text and data retrieval services 

FINANCIAL SERVICES 
banking 

Conventional teller banking 
Export/import banking 
Cross- boarder banking 
Investment banking 
Leasing 
Mortgages & pledges credit 
Retail financial services 
cc & traveller's banking 
Stock dealing 
Telebank1ng services 
Venture capital 
Wholesale banking 

( continued) 



T A B L E A. 1. • A DETAILED UST OF SPECIALIZED SERVICES 
( continuing ) 

nNANCIAL SERVICES (continued) 

Insurance 
life-insurance 
ie-insurance 
risk insurance 

INDUSTRIAL SERVICES 

Cleaning services 
Laundry services 
Custodial services 
Maintenance se~vices 
Repair services 
car leasing 
car renting 
Transport fltset management 
Security Services 
Goods transport services 
Personnel transport services 
Catering Services 
Health & sanitation services 
Personnel care & leisure services 

PERSONAL SERVICES 

Audiovisual services 
catering services 
Restaurants 
Drive-ins 
Cafeterias 
Fast food services 
lbiss & Snac services 

cultural services 
Theatre ticketing 
Art vork services 
Art gallery services 

Lodging services 
Hotels 
Motels 
Inns 
Boarding houses 
Camping 
Youth hostels 

Recreation services 
Fitness & sport centres 
Theme parks 

Repair services 
Ordinary 
Fast repair 

Fast Services 
Fast repair 
Photo & Copying 
Photo development 
Printing 

PERSONNEL RELATED SERVICES 

Carrier development servi~es 
Executive development 
Executive search 
In- Service personnel training 
Management motivation training 
Or.-the-job personnel training 
Personnel Management 
Personnel outplacement 
Personnel selection and recruitment 
Te11POrary work services 

PROFEs.c;I\XW. SERVICES 

Accountancy services 
Accounting 
Auditing 
Tax advice 
Insolvency 
Trustee & Administration 
Inventory analysis & Manageme1at 

Architectura 1 services 
Architectural concept development 
Architectural desig~~ 
Architecture for Special Buildings and 

installations ' 
Landscape & gardening architecture 

COnstruction Economists services 
Construction cost estimates 
Expert evidence in Arbitrations 

and Disputes 
Assessment of replacement values 

Consulting Engineering services 
Agricultural infrastructures & installa 
Buildings 
Environmental studies & protection 
Industrial infrastructures & equipment 
~1ning and natural resources 
Public Utilities 
Transport Infrastructures 

Legal services 
Legal advice 
Legal defense 
Licensing & patent services 
Soliciting 
Trustee Services 

Manage119nt Consultancy services 
Administrative information 
Carrier development services 
Crisis management services 
Execut1ve development 
Executive search 
Facilities and Custodial services 
Financial consultancy 

( continued ) 



T A B l E A. 1. : A DtlAILED LIST OF SPECIALIZED SERVICES 
( ~ontinuing ) 

Mana.gment Consultan-:y Services 
( continuing) 

Ciovernaient Adllinistration 
Human resources development 
Information Systems 
Information Systems Management 
Intelligent-building aanagement 
On-the-job personnel training 
In- Service personnel training 
Management (General) 
Management audit 
Management .ativation training 
Manufacturing processes 
Personnel outplacement 
Personnel selection and recruitllent 
Procurement 
Research and development 
Systems and Methods 

Notarial Services 
Quality Control Services 
calibration 
Certification 
Damage expert advise 
Environmental pollution measurement 
Laboratory analysis/testing 
Metrology Laboratory Services 
Pre- and post shipment inspection 
Quality assurance/quality control 
Safety audit 
Statutory inspection 

Real Estate Services 
Real Estate Dealings 
Property management 

SECURITY SERVICES 

Household/Residential Security 
Public/Institutional Security 
Industries and Services Security 
Electronic security & Alarm systems 
Transport of valuables 
Teleguarding 
Data security equipmen~ & services 
Security Systems & installations 

TELECOMMUNICATION SERVICES 

Electronic mai 1 
Voice transmission services 
conventional telephones 
Mobile telephone~ 
Wireless telephones 

Text transmission services 
Telex 
Fax 

Image transmission 
Integrated communication systems 
Digital data transmission 
VAN, LAN 
HIMS 
Line leasing 
Network services 

:iOFnfARE AND C<MPtlTING SERVICES 

Package software 
Custom software and Consultancy 
Data processing services 
Turnkey systems 
Network systems 
Network services 
Systems integration 
Training 

STORAGE SERVICES 

Warehousing ordinary services 
Cold storage services 
Liquid & Gas storage services 
Special storage services 

TRANSPORT SERVICES 

Road transport services 
Goods 
Passengers 
Special loads & IM'!terials 

Rail transport services 
Goods 
Passengers 
Special loads & materials 

Air transport services 
Cargo 
Passengers 
Special loads & materials 
Airport control & Land services 

Inland Waters transport 
Goods 
Passengers 
Special loads & materials 

Special transport S&rvices 
Courier express s&rv1ces 
Remailing services 
Express forwarding services 
Docunent and valuables for-
warding services 

Door-to-door transportation 
Danestic relocation services 
International removal services 

TRAVEL SERVICES 

Booki~g and reservation 
Business travel 
Integrated travel services 
Tourist services 
Tour operating 
Travel insurance and credit 

( E n d ) 



TABLE A.2 : SERVICES WITHIN THE ECONOMY OF THE EUROPEAN CCIMJNITIES 1988/90 

SECTORS AND 
ACTIVITIES 

MARKET SIZE VALUE ADDEO EMPLO'fM. Yearly 
( Million US $ of 1985) (1000} Growth ------

PRIMARY SECTOR 
SECONDARY SECTOR 
TERTIARY SECTOR 

Market services 
Distributive services 

Transport & StoragE: 
COnv. COnlllunications 
Wholesale Trade 
Reta i1 Trade 

130,000 
3,025,000 
2,402,900 

2,002,900 
910,000 
310,000 
120,000 
180,000 
300,C\OO 

91,000 
1,020,000 
1,354,300 

1,264,300 
545,000 
125,000 
60,000 

140,000 
220,000 

9,858 
37,851 
75,967 

50,835 
21,687 
1,267 
1,036 
7 ,386 ] 

11,998 

1. 9 % 
3.3 % 
5.5 % 

3.2 % 
3.5 s 
6.5 s 

Producer Services 
MOriiy and Banking 
Insurance 

1,092,900 
235,000 
125,000 

719,300 
100,000 
50,000 

29, 148 
2,?.36 ] 7 .6 % 
1,229 

Professional and 
Business Services 

Real Estate 
Legal Services 
Notarial services 
consulting Engineers 
Architects 
construction Econanists 
Mana~nt Consultants 
Quahty Control 
Accountancy Services 
Software & Canputin~ 

Serv1r.es 
Data Banks and On-line 

Information 
Temporary Work Services 
Market Research 
Public Relations 
Advertis·;ng 
Direct Marketing and 

Telemarketing 
Sales Pranotion 
Languages-Translations-

Interpret3tions 
Conferences-Exhibitions 
Executive Search 
Design Services 
Fast Custaner Services 
Internl. Moving Services 
Telecommunication Services 
Express Couriers 

Industrial Services 
Clean1ng & M1intenance 
Security Services 

Pftrfonal Se~iget 
o~ls an a ering 

Audiovisual Services 
Repairs 

Non Market Services 

ECONOMY 

530,900 
19,000 
75,000 
30,000 
22,000 
7,000 
1~,000 
22,000 
12,000 
60,000 

80,000 

30,000 
85,000 

1,500 
400 

30,000 

6,000 
10,000 

6,000 
1,000 

700 
2,000 
1,600 

700 
15,000 
2,000 

23,000 
15,000 
8,000 

179,000 
100,000 

9,000 
70,000 

400,000 

5,557,900 

412,300 
15,000 
60,000 
24,000 
16,000 
5,000 
9,000 

20,000 
10,000 
50,000 

60,000 

20,000 
60,000 

1,000 
300 

30,000 

5,000 
8,000 

7,000 
800 
600 

1,400 
1,300 

400 
6,000 
1,500 

18,000 
12,000 
6,000 

139,000 
77,000 
7,000 

55,000 

390,000 

2,765,300 

14,363 
239 

1,387 
461 
358 
420 
234 
124 
250 
549 

591 

393 
8,921 

245 
62 

124 

78 
118 

105 
25 
15 
25 
H 
1.? 

156 
24 

3,566 
2,975 

591 

7' 155 
4,902 

263 
1,990 

25,131 

123,676 

5.4 s 

19 s 
30 s 

20-30 

15-20 
8-10 

10-15 

12 % 
13 s 

7 % 
18 s 

10 s 

7.2 s 

9.5 s 
4.6 s 

N o t e s : 
The above data represent more estimates than measurements and they have 
been elaborated and adjusted fran the following sources: 
1. Commission of the European Communities, Panorama of EC Industry 1990 

(EC Brussels 1991) 
2. ~~~go, N~g~y~;1 1 eg~~unts 19~7-1989, Volume II, Detailed Tables,. 
3. OECD, Labour Fr i i s 1 69-19 (OECD, Paris,1992) 
4~ Paul1, Gunter, v 1 wi h 
, , (Berlaar,ESifr, 3, 



T A I L E A.3: EUIOPEAI ECIDIC COllllllTl - WOUI PIODUCTIYITY I IOESTIEITS PEI am 
LABOUR PRODUCTIVITY FIXED CAPITAL P~R VORlER 
IUS S at 1985 prices) I US S at 1985 prices I ERPLOYMEIT 

S E C T 0 R S 1980 1990 I 1980 1990 I 1980 1990 
I 11 (1) (2) (3) (1000) (1~00) 

---- ----
PRIMARY SECTOR 7.830 9.322 19.1 18,581 19, 119 2.9 11,117 9,712 

SECOIDARY SECTOR 20.078 26.836 33.7 25,254 33,621 33.1 45,849 37,755 

Fuel and Paver 55.717 &8.996 23.7 125,107 228,917 83.0 1,942 1,677 
llanuhcturing 18.995 25.972 36.7 23,876 28,501 19.4 34, 112 27 ,896 
Building and 

Construction 1&.711 21.142 26.1 10,258 11,047 1.1 9,795 a, 192 

TERTIARY SECTOR 18.191 21.532 11., 25, 100 27,931 11.l H,751 71,025 

Distributive 
Services 20.944 2'.IOl 11., 21,217 3,,'93 21.9 20,630 21,9&7 

Transport 
and Storage ~2.557 96.582 17 .0 110,17& 212,311 17 .I 1,211 1,283 

Co•unications '8.937 56.121 16.0 71,115 154,,0I 117. I 932 1,0'9 
Trade 15.'94 18.,02 II.I t&, 179 16,417 1.8 11,487 19,135 

Producer Services 19.184 2,.'11 27.2 23,231 26,152 1'.7 23,112 29,&2& 
Financial & 

Insurance 32.998 41.571 26.0 67 ,690 95,,~, 41.0 3, 1" 3,610 
Professio~al and 
Business Services 11.319 23.5,5 28.5 17, 155 17 ,&56 2.9 16,,59 21,052 

Hotels I Catering 12.249 15.&03 27., 13, 783 1,,75' 7.0 ,,zag ,,9H 

Non Mar•et Services 1'.U6 15.353 5.3 24, 1'9 23, 77, -1.6 22,309 25,'32 

owner occupied 
Owe I lings 

ECONOllY 18.918 23.651 25.0 l',826 39 '793 1'.l 124,'87 m,m 

II O t e s: The above data have been ela~orated and adjusted fro1 the following sources: 

1. Co11ission of the European Co11unitias, Panora11 of EC Industry 1990 I E.C., Brussels,1991) 
2. OECD, National Accounts 1977-1911, Volu1e II, Detailed Tables, IOECO, Paris, 19921 
l. OECD, Labour Force ~~ati1tics 191!-1!19 IOECD, Paris,1992) 

Ill Value added per e1ployed 
121 Cu1ulative invest1ents during the 1970-?9 decade per e1ploy1d at the end of 1980 
Ill Cu1ul1tive 1nvest11tnts during the 1980-89 decade per eaployed at the end of 1990 
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TA 11 LE 8.1 A L G E R I A - BASIC SOCIO-~CONOMIC AG~REGATES. 1975-1919 

Population (000) 
Per capita GNP 
current us Dollars 

Index 
Constant 19110 us Dollars 

Index 

SOCIAL INDICATORS 
Fertility rate (total) 
Infant 110rtality 
Life expectancy at birth 

9 7 5 

111020 

974 
100.0 

1357 
100.0 

7.3 
120.0 

511.S 
Food Prod.per capita (1987:100) 
Pri-ry Khool enrolment 
Pri-ry .ch. enrol•.-F-le 
Secondary Khool enrolment 

1111. 7 
93.0 
75.0 
20.0 

Labour Force <••) 
Mal• 
F ... le 

Labour Force ( .. ) 
Agriculture 
Industry 
Services 

El!ploJMnt in Manufactur-ing 

Gros• oa..atic Pl"'Oduct 
Fixed Capital F~tion 

(000) s 
5115 100.0 
5041 19.9 

519 10.1 

2314 42.1 
1297 23.1 
1954 34.8 

(A) S 
29517 
11700 39.1 

1 9 I 0 

111170 

22&1 
232.9 

2218 
115.9 

11.7 
97.1 
59.3 

101.4 
95.0 
,1.0 
33.0 

(000) s 
8147 100.0 
5811 81.5 

7115 11·. 5 

2017 31.1 
1781 211.9 
2792 42.0 

312 
(A) s 

42342 
14305 33.1 

9 8 5 

21150 

21Ui 
211.11 

241(' 
123.1 

5.1 
79.1 
12.1 

103.1 
93.0 
82.0 
51.0 

(000) s 
7155 100.0 
11813 17.11 

972 12.4 

1720 21.9 
2341 29.I 
3794 48.3 

400 
(A) S 

53959 
114011 3l.'.3 

9 11 9 

24100 

1919 
197.0 

2159 
110.3 

5.3 
19.8 
14.8 
17.4 
91.0 
87.:l 
54.0 

(000) s 
8911 100.0 
7749 811.9 
1119 13.1 

1373 15. 4 
2714 31.0 
4780 53.11 

417 
(A) S 

51895 
17523 30.1 

Code Sectora/Br-anchH Value Added Value Added Value Added Value Added 

" s " s " s " s 
Gross Dameatic Pr-oduct 

Agr-iculturs 
Mining I Quar-rying 
Manufactur-ing 
Electr-icity.Gaa.Water­
Construction 
Tracle.Hotels.Restaur. 
Tranaport,Storage and 

Collllunicat 'i ona 
Other Service• C•) 

MANUFACTURING 
311 Food Product• 
313 Bever-ages 
314 Tobacco Pr-oducta 
321 Textiles 
322 Near-ing apparel 
323 Leather- I Fur- pr-oduct• 
324 Footwear 
331 WOOd and Wood Pr-oducts 
332 Fumitur-·1 I Fixture• 
341 Paper I Paper product• 
342 Printi"I I Publishing 
35~ Induat··ial chemical• 
352 Other chellical product• 
353 Petr-oleum Refiner-tea 
354 Miac.Petroleum I coal 
355 Rubber proctJCts 
351 Plaatic pr-oducts 
311 Pottery, China I Ear-. 
312 Glas• I Gla•• pr-oduct• 
311 Non •tal •iner-als 
371 Ir-on I at.el 
372 Hon-ferroua .. tals 
311 Meta 1 procWc:t• 
3112 Hon-electr-ical •achiner-y 
313 Electrical ll&Chiner-y 
314 Tranapor-t equiP9ent 
315 Prof. I Scient. Equip. 
310 other- Man. Incluatries 

29517 
2731 

103 
1814 

11587 
2918 
3100 

100.0 
9.2 
.3 

1.1 
39.2 

9.!11 
1u.5 

1413 4.9 
5853 19.8 

42342 100.0 
3318 8.0 

191 .5 
32811 7.8 

13114 32.3 
5283 12.4 
4945 11. 7 

2004 4.7 
9111 22.7 

32H 
592 
122 
159 
212 
211 

47 
81 

108 
51 

129 
14 
13 
14 
75 

4 
15 
31 

9 
32 

320 
291 

17 
239 

41 
111 
113 

27 
38 

100.0 
18.0 
3.7 
4.8 
8.0 
1.4 
1.4 
2.5 
3.3 
1.1 
3.9 

.4 

.4 
2.1 
2.3 

• 1 
.5 

·' .3 
1.0 
1.7 
8.9 

.5 
7.3 
1.2 
3.4 
5.0 
.8 

1.2 

53959 
4105 

192 
5028 

13882 
7584 
11245 

100.0 
7.8 

.4 
9.3 

25.7 
14.1 
11.11 

2555 4.7 
14318 211.11 

5028 
197 
144 
187 
317 
2911 
15 

114 
117 

79 
198 

22 
20 

1311 
122 

II 
24 
50 
11 
42 

4011 
594 

34 
481 
81 

227 
332 

55 
59 

100.0 
13.9 
2.9 
3.7 
7.3 
5.9 
1.3 
2.3 
3.3 
1.11 
3.9 

.4 

.4 
2.7 
2.4 

.1 

.5 
1.0 
.2 
.1 

1.1 
11.1 

.7 
9.7 
1.7 
4.5 
I.I 
1. 1 
1.2 

511195 100.0 
4927 8.7 

110 .3 
11090 10. 7 
83911 14.8 
7442 13.1 
91149 17.0 

3083 5.4 
17141 30.1 

11090 
8111 
181 
214 
4oe 
324 

15 
141 
219 
103 
270 

30 
211 

175 
151 

I 
30 
117 
15 
51 

551 
IOI 

41 
51)4 
II 

235 
343 

57 
80 

100.0 
14.1 
3.1 
3.5 
II. 7 
5.3 
1.4 
2.4 
3.o 
1. 7 
4.4 

.5 

·' 2.9 
2.5 

• 1 
.5 

1. 1 
.2 
.9 

9.0 
13.3 

.a 
1.3 
1;4 

3.9 
5.1 
.I 

1.3 

(•) including Indirect taxes and statistical diacrepancies (t•) Estt•ates 
(A) •111tons constant 1910 us Dollar-• 

Sources : 
The above data have been elaborated and adjusted 'rOlll the 'ollowtng sources: 

1. WORLD 8AllK, Wor~d T~blH 1911 , 
2. UltIOO, Industry and OevelOpetHnt - Global Report 1991/12 (Vienna, 1991) 
3. uu, Monthly lullettn o' Statistics, Various issues 

, 4. UlllOO databaM o' Industrial Statiatic• 
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T A I L E 1.2 ALGERIA - FOllEIGN TUDE MD IAl.MCE Of PAYMENTS, 1975-1989 

9 ": 5 9 I 0 9 I 5 9 I 9 

FOREIGN TRADE Imports Exports IllPOrtS Exports Imports Exports 111POrt• Exports 

Merc:handi .. 
Prt .. ry products 
F .. ls 
Manufactures 

Services 
Non factor Servi~• 
Factcr Services 

Long tera interest 
other f•ct. ..rvic:e• 

Trade in Manuf.ctures 
Food Industries 
Textiles and Clothing 
Mood prodUCts-Furniture 
Paper, Printing, Publish .. 
a-teal Industry 
Non .. tallic product• 
laaic Metals, Iron, St .. 1 
Machinery I Equipment 
Mtsc:ell~ products 

Percentage distribution 
Merchandi .. 

Pri .. ry product.• 
Fuels 
Manufactures 

Services 
Non f.ctor S.rvtcea 
Factor Service• 

Trade Balance (net) 
Me;·chancn .. 

Prtury products 
F .. ls 
Manufacture• 

Service• 
Non factor S.rvice• 
Factor S.rvice• 

BALANCE OF PAYMENTS 

Trade Balance 
Worker'• R .. tttances 
Private current tranf'•r• 
Official transfers 

current balance 

Lant tera capital 
Direct tnvestllent 
Lont t•f'll loan• 

- DtsbUr .... nt• 
- Repayments 

Other capital 
other capital 

5452 
1317 

93 
3972 

1431 
1009 

427 
217 
210 

3,972 
121 

17 
43 
10 

443 
132 
444 

2123 
12 

79.2 
20.1 

1.4 
57.7 

20.1 
14.I 
1.2 

4501 
244 

4151 
99 

354 
211 

73 

73 

99 

3 

1 
72 

2 
10 
10 

1 

92.7 
5.0 

15.1 
2.0 

7.3 
5.1 
1. 5 

(A) S 

-2033 (100.0) 
-951 (41.1) 

-1143 
4015 

-3173 
-1082 

-721 
-354 

-334 

-2033 
412 
-n 

20 
-1151 

1373 
85 

1510 
-253 
-19 
-49 

(53.2) 

(100.0) 

(101. 7) 
123.4 
(17.1) 

e.o 
(418.4) 

411.1 
25.4 

487. 1 
(75. 7) 
(5. 7) 

(14. 7) 

'1591 
2471 

231 
1112 

4951 
2715 
2241 
1431 
105 

1,112 
1,014 

291 
103 
101 
917 
147 
197 

3535 
27 

15.9 
11.0 
1.1 

47.3 

'.!4.1 
11.7 
15.4 

13152 
191 

13413 
41 

141 
471 
372 

372 

41 

43 
1 

2 

94.2 
1.3 

92.5 
.3 

5.1 
3.3 
2.1 

(A) S 

-52 (100.0) 
4051 7,800.0 

-2217 
13177 
-1134 

1111 
2731 

115 
5901 

4309 
2573 
1731 
1409 

327 

5,901 
1,105 

227 
31 

122 
740 
352 
504 

2712 
40 

17.2 
20.9 

1.3 
45.0 

32.I 
19.I 
13.2 

(A) 

131 
4223 

-2133 
12111 
-5105 

-4108 (7,900.0) -3517 
-2239 -2042 
-1119 

1341 

-52 
401 

-129 
24 

241 

117 
315 

3391 
-2412 
-334 

115 

(100.0) 

3.9 
(30.3) 

9.8 
(1.1) 

(11.1) 

(11.9) 
(23.5) 

(253.4) 
115.1 
24.9 

(14.5) 

-1545 

1020 

131 
313 

54 
11 

1014 

-31 
-2 

3911 
-3504 

-511 
42 

lourcM: I 

13034 
105 

12121 
103 

722 
531 
191 

191 

103 

1 

91 

94.1 
.I 

93.2 
.7 

5.2 
3.9 
1.4 

1111 
2239 

283 
51111 

3701 
1741 
1951 
1151 

107 

5,1111 
1,2113 

221 
21 

111 
1129 

150 
524 

2157 
211 

111.1 
11.I 
2.l 

47.1 

31.2 
14. 7 
11.5 

s 
100.0 
114.0 

(A) 

-1773 
1211 

-1114 
1577 

-5425 
(514.0) ·30l1 

( 100. 0) 

(112.4) 
(30.7) 
(5.3) 
( 1. 1) 

(99.4) 

3.5 
.2 

(391.0) 
343.5 

50.1 
( 4.1) 

-1158 
-1905 

-847 

-1773 
355 ,., 

-1254 

357 
-59 

5024 
-5221 

113 
250 

The abOV• data ~v• been elaborated and adJU9ted fra. the fo,llowing 110Urc:es: 
1. WOAL~ BANK, ~orld Ta~ltt 1991 : : ' ' 
2. UNIDO databa .. of Induatrtal Statistic• 

9471 
375 

1140 
211 

145 
592 

53 

53 

211 

1 

247 

I 

5 

93.1 
3.7 

17.3 
2.8 

1.4 
5.1 
.5 

s 
(100.0) 

72.I 

(172.1) 

(100.0) 

(27'.0) 
54.9 
25.3 

.0 
(193.1) 

55.2 
(9.1) 

771.5 
(107.0) 

"· 7 
31.I 
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T A B L E B.l L I B v A - IMSlC sac1o-a::ooac llGGREGATES. 1975-1989 
1975 1980 1985 1989 

Population (000) ~ »a 3785 CBS 
PW capi t& CitP 

CUrr9nt US Dollar• 4640 97«> 6560 5410 
Index 100.0 209.9 141.4 116.6 

Cenat.ant 1980 US Dollar• 92«> 11679 6399 4927 
Index 100.0 1216.4 69.3 53.3 

SCICIAL IHDICATIR> 
,..rtility rate (tc>Ul) 7.3 7.3 7.0 6.7 
lnf.-.t llOl"t&lity 109.0 101.0 ee.o 77.S 
Lit. •JtPeCUincy at birth 54.6 57.3 59.8 61.7 
Food Prod.per capita (1981-100 99.1 92.9 107.1 100.1 
Pri11&rY echool .,.rollmnt 
Pri11&ry ech. enrolhi.~• 
s.ccnd&ry 9Chool wiro:.1-'lt 

L.&baur Fore:. c-) 852 la&O 1319 1SJZ 
Kill• 770 959 1193 1384 
..... 1. 82 102 127 147 

Labcur Force <-> 
A!Wic:ultur• 200 2"'9 310 360 
Induetry 2l50 2l50 2l50 2ll!iO 
S-Vic:ee 392 392 392 392 

Ellpl0>'9lnt in tt.nuf.:turing 18 21 24 
(A) s (A) s (A) s (A) s 

Groee o.:...t.ic Product 12766 :s5S92 28585 25127 
FiMd C&pi t&l Formation 5057 39.6 12025 :S:S.8 9220 32.3 9021 35.90 

Coct. s.ctore/Br.-.ctwe Value AdcMd Yalu. AdcMd Value AdcMd Value Added ,. s A s A s A s 

Groee ~ic Product 22901 100.0 35592 100.0 285815 100.0 25127 1ao.o 
~ric:ultur• 476 2.1 557 1.6 959 3.4 963 3.8 
Mininv • ~rrying 16886 73.7 21854 61.4 15117 52.9 16488 65.6 
.._.,facturing 297 1.3 705 2.0 1112 3.9 1462 5.8 
Electricity,G&e.W&ter 71 .l 169 .s 297 1.0 304 1.2 
Ccnetruction 2324 !0.1 3161 8.9 2280 8.0 1707 6.8 
Tr~.Hotele.A9et.mlr. 1152 5.0 1628 4.6 871 3.0 503 2.0 
Transport.storav- and 

c:c-.inicat.iona 760 3.l 1131 3.2 1027 3.6 806 3.2 
OU.r Services (•) 935 4.1 6387 17.9 6922 24.2 2894 11.5 

l'WIUFACT\RIHG 7ZS 100.0 1136 lGO.O 1e6 lGO.O 
lll Food Producte 72 11.0 97 8.5 110 7.4 
lll Bevwra~ 34 4.7 42 3. 7 48 3.2 
314 Tobacco Producte 111 16.4 Ill 12.2 120 8.6 
321 T•xtilee 28 3.9 38 3.l 48 3.2 
3~ W.aring apparel 10 1.4 10 .9 8 5 
323 t.Attwr & Fur producte 14 1.9 216 2.3 41 2.8 
32.. Foot..ar 28 3.9 54 4.8 64 4.3 
:S:Sl WOod and WOod Pr~--te 6 .8 8 .7 6 .4 
332 Furniture & Fixtur .. 4 .6 6 .5 8 .5 
341 Pa,,.r • Pa,,_r producte 6 .8 8 .7 10 .7 
342 Printinv • PUblishing .o. 12 1.1 10 .7 
351 lnduetrial chemical• 71 9.8 108 9.9 163 11.9 
352 ottwr c..._ical producte 42 5.8 38 3.3 30 2.0 
l53 ~oleuai AefiMri .. 164 23.7 315 28.7 459 31.4 
354 Mi9C.Petroleu..• • coal .o .o .o 
:SSS ~~r product.e .o .o .o 
l56 Pl&etic productA 4 .6 6 .5 8 .s 
361 Pottery, China & Ear. 2 .3 2 .2 2 .1 
362 Gl- • 01 .... product. .o .o .o 
369 Hon •t&l •ineral• 103 13.7 205 18.5 322 21.7 
371 Iron • etftl .o .o .o 
372 Hcr·fsrrcu• ..t.l• .o .o .o 
381 Nt&l producte 6 .8 6 .1 !» .2 
382 Hcn-1.c,.rical 111ehinery .o .o .o 
383 El.ctrical 11aehinery .o .o .o 
38-1 Transport equipmnt .o .o .o 
385 Prof. • SCient. l!quip. .o .o .o 
390 Ottwr Man. Industrin 18 .:s 24 24 

(•) including indirr~t i.x.. ~ statistical discr•S*'Ci .. <-> Eet.i•W. 
(A) millions ccn•tant 1980 US Dollars 

Sclurc:n : 
The .allow data haw be9n •laborated and adjusted frcm ttw followi"9 sourc..: 

1. WCRLD BAHK, World Tabln 1991 
2. U4IDO, Industry and O.W10P9Mll\t - Global Aep0rt 1991/92 (Yienn&, 1991) 
3. U4, Monthly Bull•t.in of Statistics. Varicu• i...,.. 
4. U4JDO c.!.1t&ti.M of lndu•trial St&tietic:e 
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T A 8 L E 1.4 LDYA - FGIEIGll TRIDE _, UUlllCE OF PAYMENTS. 1975-1111 

FOREIGN TRADE 

119rc:Mndi• 
Pri•ry produet• 
Fuel a 
MMuf..:turea 

Servtcea 
Non factor service• 
Factor services 

Lora ter11 interest 
0--~r fact. •rvicea 

Trade in Manufactures 
Food lnduatrin 
Texti lea and Clothing 
Wood produeta-Furniture 
Paper, Print;ng, Publish;.. 
Clwlica 1 Industry 
Non •ta111c product• 
laaic Metals, Iron, s•-1 
Machinery I Equipunt 
Mi ace 1 laneoua p. 'ocluC1:• 

Percentage distribution 
Merchandi• 

Pri•ry products 
Fuels 
Manufactures 

Service• 
Non factor services 
Factor services 

Trad9 Balance (net) 

119rc:t.ndi• 
Pri .. ry product• 
Fuel• 
Manufactures 

SerYiCll9 
Non facto,. Sel"vtcea 
facto!" Service• 

Tl"adlJ lalance 
Worker'• R•ittancea 
Private cu1"rent tl"anfel"• 
Offtctal tranafel"• 

current balance 

L.ont te,.. capital 
Direct tnveattlent 
Lon9 te,.. loan• 
- DtllburMMnt• 
- Repayment• 

Other capt ta 1 
Other capital 

9aurc:ea : 

Millions current US dollars 

9 7 5 1 9 I 0 1915 1919 

laporta Export• 18porta Export• lllPOrt• bporta Importa Exports 

4424 
723 
19 

3132 

1553 
1343 
210 

210 

3,132 
501 
413 

70 
40 

307 
229 
350 

1171 
41 

74.0 
12.1 
1.2 

10.1 

21.0 
22.5 
3.5 

(A) 

11' 
1'.i94 

141! 
1 

1411 

• 
375 
110 
215 

215 

• 

5 

94.5 
.o 

94.4 
• 1 

5.5 
2.4 
3.2 

s 
100.0 
244.4 

10311 
1417 

44 
1157 

3150 
2303 
1347 

1347 

1,157 
t209 
157 
271 

71 
717 
293 
731 

4721 
100 

74.0 
10.5 

.3 
13.2 

21.0 
11.4 
9.1 

(A) 

9347 
11551 

-722 -1414 
1342 21793 

-3121 -1771 
-1171 (144.4) ·2204 
-1113 

5 
-2139 

-15 

21919 
3 

21137 
79 

1441 
114 

1212 

1212 

79 

77 

2 

93.I 
.o 

93.5 
.3 

1.2 
.1 

5.5 

s 
100.0 
123.1 

5754 
983 

43 
4741 

2l15 
1775 
540 

540 

4,741 
412 
221 
11 
51 

910 
11 

:.d 
2531 

127 

71.3 
11. 9 

.5 
51.1 

21.7 
22.0 
1.7 

(A) 

2110 
4599 

10353 
5 

10170 
HI 

521 
13 

413 

413 

171 

119 

• 

95.2 
.o 

93.5 
1. II 

4.1 

•• 
4.3 

" 100.0 
113.7 

5753 
912 

" 4747 

437 

4,747 
51C 
3111 
119 
117 
130 

9C 
471 

2090 
7fj 

73.5 
12.3 

.II 
10.7 

21.5 
20.9 

5.11 

(A) 

-1291 
-109 

-951 -910 
1C1£7 5411 
-4570 -4117 

(23.1) -1789 (13.7) -1112 
-1501 

324 

514' 
2 

5512 
130 

119 
121 
711 

711 

130 

127 

2 

11.4 
.o 

14.4 
2.0 

13.I 
2.0 

11.I 

" (100.0) 
(1.4) 

(91.1) 

-1197 (100.0) 1407 (100.0) 2312 (100.0) -1390 (100.0) 

111 

-210 
-114 
312 

-1524 
-3111 

-101 
-715 

43.0 

(13.7) 
(I.I) 
20.7 

(10.3) 
(32.5) 

(47 .I) 
(40.3) 

9349 (145.9) 2110 (119.0) -1291 

-1019 11.0 
-41 .7 

1214 (121.2) 

-1372 21. 4 
-1131 17. 7 

-231 3.7 
-435 ••• 

-159 
-45 

1101 

-11 
119 

-131 
475 

31.4 
1.9 

(10.7) 

•• 
(5.0) 

5.1 
(20.1) 

-491 
-31 

-1123 

-430 
42 

-472 
1113 

(92.9) 

(35.7) 
(2.1) 

(131.2) 

(30.1) 
3.0 

(34.0) 
12.1 

The abOY• data have ,119en elaborated and adjusted fl'IOll the followtn9 sources: 
1. WOOLD IANK, world Tglg 1111 

,2. ~100 datab, .. qf Iftdulltrt•1,ltattattca 
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TA ILE 1.5 MAURITANIA - BASIC SOCIO-ECONOMIC AGGREGATES. 
• 7 5 

Population (000) 1420 
Per capt ta ClllP 
c:urnnt US Dollan 300 

Indu 1oc.o 
Constant 1910 US Dollars 433 

Index 100.0 

SOCIAL INDICATORS 
Fertility rate (total) 1.5 
Inf.nt .crtalttJ 153.1 
Ltf' exper.t.anCJ at birth •1.Z 
FOOCI Prod.per captta (1117a100) 19.Z 
Priurr .mao1 enronmni 
Primary ech. enroll•.~1• 
Secandary echool enrollmnt 

Labour Force ( .. ) ... ,. 
F-1• 

L.a.aur Force ( .. ) 
A,rtcultwe 
Industry 
Servtcea 
IEllpl~t in Manufacturing 

Gron Dmnttc Product 
Fixed C&pttal Foniation 

19.0 
11.0 
•.o 

515 
4'7 
141 

471 
35 
14 

(A) 
114 
210 

9 I 0 

1550 

07 
15Z.3 

•57 
105.5 

1.5 
1'1.1 
•3.Z 

113. 7 
37.0 
Zl.O 
11.0 

143 
411 
155 

441 
57 

140 

s (A) 
709 

34.2 no 
Code Sectors/lranchea Valua Added Valua Added 

Grom o-..ttc Product 
a,ricultun 
Mining I CNarrytng 
Manufacturing 
Elec:trictty,Gaa,Nater 
eonatructton 
Trade ,Hotel a .... iaur. 
Tranmport,Storage and 

c-.nicattorw 
Other Servtcea <•> 

MANUFACTUllillG 
31 1 food Producta 
313 a.-ra,.a 
314 Tobaec:O Products 
3Z1 TexttlH 
3ZZ Wearint apparel 
323 Leather • fur product• 
324 f ootwaar 
331 Wood and WCl6d Product• 
33Z Furniture • ftxtur'9a 
341 Paper • p..,_r produc:t• 
342 Prtnti"9 I ,....1t9htng 
351 Induatrial ctwlltcal• 
HZ other ctle9tca1 product• 
353 Petro1eu. lteftneriH 
154 Miac.Pet~oleum • coal 
355 lubber ;woduct• 
351 '1aat tc product• 
111 Pottery, Chfna I Ear. 
HZ Glua • G1ua produc:ta 
HI Man •tal atnerala 
371 Iran • ateel 
17Z Man-ferrous .. tal• 
JI 1 Mata 1 product• 
HZ Man-aleetrtca1 llllChtnery 
HJ Electrical ..chtnery 
314 Tr.,,.ort ..,tp!l&ftt 
315 Prof. I le tent. !quip. 
190 other Man. InduatrtH 

A s 

114 100.0 
119 27.5 
It 13.Z 
37 1.0 

41 1.7 
51 9.4 

31 l.Z 
190 30.9 

data 

A s 

709 100.0 
202 21.5 

77 10.9 
41 1.5 

50 7.1 
75 10.I 

57 1.0 
20Z 21.5 

non av a 

1 9 • 5 

1770 

•OO 
133.3 

'22 
97.5 

1.5 
131.0 
•5.Z 
H.9 
'9.0 
39.0 
15.0 

744 
551 
117 

'11 
93 

Z33 

s (A) 
741 

z•.o 113 

Valua Added 
A s 

741 100.0 
224 30.0 
105 14. 1 ., 1.3 

53 7.1 
55 7.• 

11 l.Z 
201 Zl.9 

1 a b 1 • ) 

<•> lnclucHnt incltrect taxes and atatlatical dlac:repanclH 
(A) allliona constant 1110 US Dollars 

Source• : 

1975-1919 
1 9 I 9 

1970 

'90 
113.3 

uo 
101.I 

1.5 
1Z3.I 
41.4 
H.Z 
53.0 
•3.0 
17.0 

137 
IZ1 
zn 
39Z 
121 
319 

s (A) 
117 

21.I 144 

Valua Added 
A s 

117 100.0 
252 29.1 
111 1Z.1 
II 7.1 

70 1.1 .. 7.• 

71 l.Z 
Z33 Zl.9 

The abOVe data have been elaborated and adJwted '"°"' the to11owin9 aourcH: 
1. NOlll..O 1amc. world Tabln 1111 
z. UNIDO, Incluatry and Oevelopement •Global lteport ,1H1112 (Vlanna,IH1) 
J. UN, Monthly lu11atin of ltatlattca, vartoua laeua• 
4: UHIDO d&tabaM of Indutltrtal St•U•ttc., ' ' 

s 

11. 7 
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TA8LE ••• llUUtlTllllA - FOREIGN TUDE MD aAUllCl OF PAYIEllTS, 1975-1989 
Millions current US doll•,... 

' 9 7 5 1 9 I 0 1 9 I 5 ' 9 I 9 

FOREIGN TRADE Import• Export• Imports Exports lllPOrt• Export• l11POrts Export• 

209 117 321 191 334 372 355 U9 

II 114 100 190 79 311 10 '31 

17 1 21 2 40 3 ti 2 

124 2 193 4 215 I 257 11 

servtcee 104 23 172 73 291 31 210 57 

llan f.ctor Servtc:ee 19 11 121 51 202 27 212 52 

fM:tor servtc:ee 35 5 ... 17 91 4 II 5 

l.on9 ter11 tnternt 5 13 27 25 

Other feet. eervtces 30 5 31 17 H 4 Cl 5 

Trade tn Manlfecturn 124 193 215 257 

Food Induetrt .. 29 Cl 73 11 

Tutt 1 .. mMI Clothing 5 11 23 35 

VDod producte-Furntture 2 1 2 1 

hper, Prtnttng, Pmliehtng 2 3 3 5 

c:t.mlcal Induetry 20 47 29 39 

Non •talltc prodUct• ~ 4 5 9 

laatc Metale, Iran, StMl 9 9 I 9 

lledalMry I Equt11119ftt 53 71 73 91 

lltecelleneoue product• 1 2 

II.I 17.9 15.1 72.9 52.I 92.3 55.9 11.7 

Prt-ry product• 21.7 H.3 20.3 70.1 12.5 19.1 12.1 11.2 

F•l• 5.4 .5 5.7 .7 1.3 .7 2.9 .4 ......,ecture9 H.I 1.1 31. 1 1 .5 34.0 2.0 40.5 2.2 

servtcee 13.2 12.1 SC.I 27.1 47.2 7.7 U.1 11.3 

llan f.ctor Servtc.s 22.0 9.5 21.0 20.1 32.0 1.7 33.4 10.3 

F.ctor Servtc:ee 11.2 2.1 1.9 1.3 15.2 1.0 10.7 1.0 

(A) s (A) 'I (A) s (A) 'I 

Trad9 a.1.-. (·..t:) -123 (100.0) -224 (100.0) -229 (100.0) -129 (100.0) 

.... c1m1111- -42 (34.1) -125 (55.1) 31 11.1 94 72.9 

PrtMry prodUcte 91 10 212 351 

Fus le -11 -21 -37 
_,. 

MllnUfacture• -122 -119 -207 -241 

s.rvtcee -11 (15.9) -H (U.2) -217 (111.1) -223 (172.9) 

Nan factor Service• -51 -72 -175 -110 

factor Servtc.s -30 -27 -92 -G3 

UUIEE OF PAYllEJfTS -55 ('100.0) -31 (100.0) -25 (100.0) 19 

Trade lalence -123 (223.1) -22• (519.5) -229 (911.0) -129 

Worker'• ._lttencee I 1 4 

Private current tranfere -23 (U .I) -35 (12.1) -22 (11.0) -34 

Official trUM1f•r• 13 150.1 111 313.2 134 531.0 270 

CurNnt belance -13 (114.5) -134 (352.1) -111 (414.0) ,, , 
Lant tent capital 10 11.2 129 331.5 .. 312.0 110 

Direct lnYHtmnt -121 (223.1) 27 71.1 7 21.0 3 

Lant tent loane 22 co.o 113 217.4 51 224.0 " 
- r1......--nt• 51 101.1 130 342.1 105 420.0 H 

- lt9pa,.nt• -34 (11.1) -n (U.7) -Cl (191.0) -55 

OtMr capt ta 1 111 201.1 
_,, (21.1) 35 140.0 1H 

Other capital -2 (3.1) -33 (II.I) -7 (21.0) -212 

loufl"CM : 
TM abov• data tiave Men elaborated and adJueted f~Oll the fo11owtnt eoureee: 

1'. WORLD IAHK, Npr1d llblU 1111 ' 
2. UNIOO dataMM of lnduetrtal ttattetic• 
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TA ILE 1.7 MDaDCCO - USIC SOCio-£COIDIIC MaGllEUTES. 1975-1919 

1 9 7 5 1 9. 0 1 9 s 5 

Papulatian (000) 17310 20050 221:0 
Per capita GNP 
CUrrent US Dollar9 500 910 110 

Index 100.0 191.0 122.0 
COnstant 1910 US Dollar9 133 910 979 

Index 100.0 117.1 117.5 

SOCIAL INDICATORS 
Fertility rate (total) 1.3 5.1 5.1 
Infant llOr'tality 114.I 99.2 10.I 
Life expectancy at birth 54.1 57.3 59.1 
food Prod.per capita (1917:100) !1.1 103.1 10l.1 
Pri-ry 9Chool enroll-.nt 12.0 71.0 71.0 
Pri-ry ech. enroll•.-F-1• 45.0 59.0 IO.O 
~ry ec:hool enrol l~t 11.0 25.0 34.0 

~Force <"> 1881 11IO 9147 
Mill• 5453 1311 1918 

f-1• 1421 1145 2179 
LaboUr Force , .. , 
Agriculture 3702 3721 2997 
Induatry 1342 2040 30450 
Services 1137 2399 3090 
fllplo,_nt in Manufacturing 191 252 

(A) s (A) s (A) 
Gron 0...•tic Product 14417 11917 21512 
Fixed C&pital Formation 3575 24.1 4217 22.2 4911 

Code Sectors/lrandw9 Value Added Value Added Value Added 
A s A s A s 

~ o....tic Praduct 14417 100.0 18997 100.0 Z1H2 100.0 
Agriculture 2595 11.0 3~17 11.3 3171 17 .1 
Mining • Quarrying 170 4.1 Ill 4.1 920 4.3 
Manufacturing 2413 17.2 3197 11.1 3974 11.4 
Electricity.Gas,water 408 2.1 110 3.2 199 3.2 
eonstruct tan 1215 I.I 111t 1.2 1111 5.2 
Trade.Hotel•,Re9taur. 2022 14.0 2195 14.2 3107 14.4 
Tran9P0rt.storage and 

C:.....icationa 119 4.1 911 5.2 1235 5.7 
Other Service. <•> \ 4215 29.1 5995 31.I 1131 31.7 

MMUFllCTI.ltIIG 3197 100.0 3974 100.0 
311 Food Product• 129 19.7 112 21.7 
313 leverages 121 4.0 145 3.1 
314 Tobac:CO Products 79 2.5 125 3.1 
321 Textiles 419 13.1 515 13.0 
322 Wearing apparel II 2.1 121 3.0 
323 Leather & fur products 31 1.0 40 1.0 
324 Footwear 50 1.1 10 2.0 
331 Mood and Wond Products 12 1.1 97 2.4 
332 Furniture & fixture• 39 1.2 20 .5 
341 Paper & Paper products 132 4.1 121 3.2 
342 Printing & Publishing 54 1. 7 14 2.1 
351 Industrial chemical• 213 1.2 341 1.7 
352 Other chellical products 201 1.3 241 1.1 
353 Petrolew1 Refineries 
354 Mtsc.PetroleUll • coal 
355 Rubber product8 70 2.2 71 1.9 
351 Plastic product• 41 1.3 21 .7 
311 Pottery, China & Ear. 12 .4 I .2 
312 Glas• & Glass products 21 .7 I .2 
319 Non •tal •ineral• 319 10.0 434 10.1 
371 Iron & steel 14 .4 24 .I 
372 Non-farroua .. tal• 17 .5 12 .3 
311 Metal produCt• 221 7.1 211 7.2 
312 Non-electrical Hc:hinery 12 1.1 10 1.5 
313 Electrical ll&Chinery 121 3.9 137 3.4 
314 Tranapot't equipmant 121 4.0 II 2.2 
315 Prof. & Scient. Equip. 2 .1 4 • 1 
310 Other Man. lndUStt'tea 4 .1 4 .1 

<•> tncludtng indtt'ect tax•• and stattsttcal discrepancies 
(A) •tlltons constant 1910 US Dollat's 

1 9. 9 

Z45ZO 

110 
171.0 

1041 
125.1 

4.7 
19.I 
11.3 

1Z0.9 
72.0 
54.0 
27.0 

10237 
7724 
2513 

2400 
4100 
3737 

330 
s (A) 

25545 
23.1 5111 

Value Added 
A s 

25545 100.0 
4199 11.4 

151 2.1 
4193 11.4 
1111 7.3 
1393 5.5 
3274 12.1 

1707 5.7 
1210 32.3 

4193 100.0 
IOI 19.2 
112 3.1 
111 2.1 
514 13.I 
115 2.7 
45 1.1 
71 1.1 
92 2.2 
13 .3 

152 3.1 
19 2.1 

401 9.7 
212 1.2 

15 1.1 
37 .I 

• .2 
I .2 

411 11.1 
24 .I 
13 .3 

314 7.5 
13 1.5 

112 3.1 
107 2.1 

3 .1 
3 .1 

:kut'ees : 
The abOve data have bHn e1ab0raud and adjusted fra. tM fo11owtng sources: 

f. WORLD IAHK, world TablH 1991 
2. UUIDO, Industry and O.velopement - Global Report 1991/92 (Vtenn..,1991) 
3. Ufl, Monthly Bulletin of Sta\:tsties,, Various issues 
4. UflIDO databaH of Industrtal Stattsttes 

' ' 

s 

Z0.3 
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TAILE I.I ~ - RIREIGll TUDE _, IAI MEE: CF PAWDTS. 1975-1919 

Mnliona current US dollars 

1 9 7 5 1 9 I 0 1 9 I 5 1 9 I 9 

FOllEIClll TRADE 

Mw'CMndi• 
Priary prodUCta 

F•l• 
llMIUfact..-.. 

s.rvtcee 
llan f.c:tor Servic.a 
F.c:tor Servtcee 

Lant term intereet 
Ottwr feet. Mnic.9 

Trad9 in llMIUfact..-.. 
Food In*letri• 
Tertil• 8ftd Clothtnt 
...r producte-Furntture 
hp9r. Prtnttnt• Publt9h.• 
a-teal lnduetry 

llan •ta11ic producte 
... tc lllHal•. Iran. Steel" 
Mllcltirwry I Equipment 

•Hec»llaneoue product• 

Percentage dietributi°" 

Merchmndi• 
Prtary product• 
Fuel• 
Manufac:turee 

Servic:ee 
lllan fector Servicee 
Factor Servtcee 

Trad9 lal91C8 (net) 

MMdmlllt• 
Prt•ry prodUCte 
Fuele 
Manuf.:turH 

SerYicee 
lllan factor S.rv icee 
Factor S.rvic:ae 

Trad9 lalence 
WOrtcer"• ... ittancee 
Private curr.nt tranfer• 
Official trarwf•r• 

Current balance 

Lant ta,.. capital 
Direct tnveatment 
Lant ta,.. loene 

- Dtebura,.1nta 
- ltepa,_nta 

Other captta1 
other capital 

2211 
114 
2CI 

120I 

805 ... 
117 

57 
IO 

120I 
157 .. 

2 
32 

200 
22 

124 
595 

I 

73.1 
%1.5 
1.0 

39.3 

n.2 
22.c 
3.1 

1529 
1324 

14 
191 

49'i' 
411 

29 

191 

104 
2 
3 

52 
3 
4 

11 
5 

75.5 
15.C 

.7 
9.4 

24.5 
23.1 
1.4 

377C 
1125 
190 

1755 

2038 
1401 

137 
119 

11 

1751 
232 
123 

5 
II 

344 
27 

210 
733 

14 

M.9 
19.4 
15.3 
30.2 

35.1 
24.1 
11.0 

2415 
1721 

111 
519 

151 
117 

39 

39 

519 

221 
4 
1 

212 
3 

39 
32 

7 

73.I 
52.I 
3.1 

17.4 

28.2 
25.0 
1.2 

3513 
1052 

913 
1471 

1112 
119 
793 
491 
302 

1471 
221 
123 

4 

50 
273 

22 
119 
511 

10 

11.5 
Z0.5 
19.2 
21.1 

31.5 
11.0 
15.5 

2145 
119C 

13 
Ill 

1015 
993 

22 

22 

Ill 

312 
5 
3 

419 
3 

:s1 
42 

3 

17.9 
37.1 

2.1 
27.5 

32.t 
31.4 

.7 

(A) S (A) S (A) S 
-1GC5 (100.0) -2537 (100.0) -1915 (100.0) 

-737 (70.5) -1355 (53.4) -1311 (19.1) 
510 I03 142 

-232 -772 -900 
-1015 -1111 -110 

-308 (29.5) -1112 (41.1) -597 (30.4) 

-220 -514 174 

-11 -591 -771 

-29 (2.1) -249 (9.1) -11 

-1045 
533 
-51 

34 
-529 

(100.0) 
51.0 
(4.9) 
3.3 

(50.1) 

!Ot 17.1 

514 4t.2 
120 st.3 

-tot (10.1) 
195 11. 7 

·20t (20.0) 

-2537 (100.0) -1115 
1054 41.5 917 
-50 (2.0) -2 
114 4.5 111 

-1411 (55.9) -llt 

1Ht 
It 

1117 
1757 
-HO 

103 
-111 

53.I 

41.0 
11.3 

(23.3) 

••• 
(7.4) 

121 
20 

115 
1209 
-514 

-I• 
110 

(C.5) 

(100.0) 
41.2 

(.1) 
5.1 

(45.2) 

31.I 

35.4 
11.5 

(21.2) 
(4.1) 
1.2 

,..,,.... 
, The alMW• data have ~ elaborated and adjuatad fr• t'~ followtnt aourcee: 

1. tatLD IMK, WAcld T~ln 1111 ' ' 
2. UNIOO databaM of lnduatrta1 StattattC:a ' ' ' 

4991 
1C19 
157 

2915 

2Cl1 
1190 
1241 
1011 

175 

2915 
210 
240 

11 
12 

750 
45 

310 
1190 

22 

H.2 
19.1 
1.9 

39.3 

32.1 
11.0 
11. 7 

(A) 

-2409 
-tl71 

173 
-511 

-1213 
-731 

419 
-1200 

-2 

3313 
1592 
It 

1152 

1700 
1159 

41 

1152 

I03 
9 
5 

771 
12 
55 

112 
I 

11.1 
31.I 

1.4 
33.0 

33.9 
33.1 

.I 

s 
(100.0) 

(19.7) 

(30.3) 

(.1) 

-2409 (100.0) 
1337 55.5 

20 •• 
215 11.0 

-717 (32.7) 

100 2c.t 
117 
..... 11.4 

1011 44.0 
-117 (25.1) 

-11 (.5) 
1H 7.7 
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T A 8 L E 8.1 1'UllSIA - llASIC 90CI~C mEGATES. 1975-1981 
tl75 1180 1185 1111 

Papulattan (000) 
P9r c:aptta GllP 
c:ur-nt us Dcl lars 

Indu 
eon.unt 1HO US Dollars 

Indu 

SOCIAL DmICATIIRS 
Ferttltty rate (total) 
InfMt mrtaltty 
Ltfe upecbncy at btrtll 
Food Prod.per gptt& (1117:100) 
Prtmary 8Cllaol enro11Wlt 
Primary .ch. enroll•.-'-1• 
Sec:audary 8Cllaol enrollWlt 

........ fm"'C9 ( .. ) ... ,. 
'-l• 

Lllbour Farce (-} 
a,riculture 
Industry 
9erYic:e9 
Etlplo,_nt fn MMufK:turfnt 

ar- o-.tfc h'oduct 
Fiuct Cllpital Fonation 

5110 

TIO 
100.0 

1143 
100.0 

5.1 
100.1 
51.3 

102.5 
17.0 
78.0 
21.0 

2211 
1717 

441 

144 
115 
177 

(A) S 
5171 
1451 25. 7 

&390 

1319 
180.1 

1319 
119.1 

5.2 
72.4 
11.9 
91.5 

103.0 
11.0 
27.0 

2114 
2013 

171 

939 
159 
Ill 
125 

(A} s 
1742 
2474 21.3 

72IO 

11?0 
153.9 

1471 
129.3 

4.5 
54.I 
14.1 

102.5 
111.0 
10l.O 
39.0 

3122 
2217 
135 

119 
10l3 
1190 

112 
(A) S 

10733 
2171 21.1 

7990 

1210 
115.1 

1413 
121.0 

4.0 
41.9 
11.2 
71.1 

117.0 
1Cl.O 
41.0 

3414 
2517 

917 

790 
1150 
1544 

195 
(A) S 

11199 
2411 21.1 

va1w Added va1w Added va1 .. Added va1 .. Add9d 
A S A S A S A S 

GraD a..-t:ic ll9radluct 
Atriculture 
IHnf nt a Oarryf nt 
llmluf.cturint 
Electricity.Gae.Mater 
eonatruction 
Trade .Note la .-..i:.ur. 
Tranepart.StC1ra99 Md 

C-.nicattmw 
other S.rvic:.9 (•} 

llMIJF,.,;;'IWIIG 
311 Food Produeta 
313 llevera,.. 
314 Tabllc:Co Produeta 
321 T•xtil-
322 Nurint mpparel 
323 Leather I Fur praducta 
324 f aatwear 
331 Naad and WOod Praducta 
332 Furni tur9 I ftxturee 
341 Paper a Paper praduct• 
342 Printint I Publtahtnt 
351 Induatrial O..tcala 
352 other O..ical produeta 
353 Petrol- lteftneriH 
354 Mtec.Petral- a caal 
355 llullber products 
HI Platte pradUCta 
311 Pottery. China I Ear. 
312 01 ... ' 01 ... praducta 
311 Nan -tal •tneral• 
371 Iron I atMl 
372 Nan-ferrous -tal• 
311 Mehl product• 
312 llan-9lectr'ical .actttner'y 
313 Electr'tcal llKhfnery 
314 Tr'MllPOf"t eq11t..-nt 
315 Pr-of. I SCient. EQUtp. 
310 Other' Man. lnclUetr'iH 

5171 100.0 
1115 20.9 
171 15.5 
517 10.3 

74 1.3 
3M 7.0 

1108 19.5 

274 4.1 
1173 20.7 

1742 100.0 
1235 14. 1 
1044 11.9 
1030 11.1 

133 1.5 
514 5.9 

1531 17.1 

420 4.1 
2129 32.C 

1030 100.0 
107 10.4 
54 5.2 
24 2.3 
10 5.1 

101 9.1 
7 .7 

23 2.2 
13 1.3 
14 1.4 
21 2.5 
19 1.1 
41 4.5 

10I 10.3 
14 t. 4 

0 
9 .I 

20 1.9 
12 1.2 

I .I 
172 11. 7 
49 4.1 

9 .9 
51 5.1 

2 .2 
31 3.7 
33 3.2 

1 • 1 
5 .5 

c•> includint indirect tax•• ancs stattsttcal dtsc:repanct•• 
(A) •lllions constant 1910 us Dollars 

SOUr'C.S : 

10733 100.0 
1I02 14.9 
1010 9.4 
1443 13.4 

190 1.1 
137 5.9 

1943 11.1 

511 C.I 
3397 31.7 

1443 
117 
13 
35 

104 
155 

9 
31 
11 
20 
21 
25 
34 

111 
11 

12 
31 
12 

• 215 
103 

9 
109 

3 
50 
41 

1 
7 

100.0 
1.1 
5.1 
2.4 
7.2 

10.7 

•• 2.1 
1.2 
1.C 
1.9 
1.7 
2.4 
1.0 
t.1 

0 
.I 

2.1 
. I 

•• 
t~.4 
7 .1 
.I 

7.1 
.2 

3.5 
2.1 

• 1 
.5 

The aDcWe data have be9ft •labor'ated and adjusted frtlfll tne following sources: 

t. "°"LD IAHK, World Tples 1911 " 
z. utUDO, lnduetry and Devel~t - Global Report 1911/92 (Vienna,1911) 
3. tM4,' Monthly lklllettn of Statistics, various issues 
"· UIUDU databaH of Induetria1 Statistics 

11199 
1420 

934 
1744 

117 
549 

2315 

100.0 
12.1 
1.0 

14.9 
1 •• 
4.7 

20.4 

771 I.I 
3709 31.7 

1744 
133 
103 

4C 
124 
203 

10 
39 
11 
24 
31 
24 
34 

145 
15 

12 
31 
14 
11 

332 
132 

1 
143 

2 
12 
31 

2 
I 

100.0 
7.1 
5.9 
2.5 
7.1 

11.I 
.I 

2.2 
1.0 
1.4 
2.1 
1.4 
1.9 
1.3 

.9 
0 

.7 
2.1 

•• •• 19.0 
7.1 

.4 
1.2 

• 1 
3.1 
1.­

.1 

.5 
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TA a LE 8.10 11lllSIA - FCIEIGll TRME _, IAI NEE OF PAYMEll'B. 1975-198! 
( Mllltons curr'91'1t US dollars 

1 9 7 5 1 s a o 1 9 a ~ 1 9 1 9 

FOIEIGll TUDE 

1119rd1Mdt• 
Prt-.ry procM:ta 

Fu91• 
llllnUhctur'e9 

s.rvtcea 
llan f8Ctar s.rvtcea 
F8Ctar s.rvtces 

lGn9 bra tnt....t 
ottier f..::t. •rvtces 

Tr8de tn llMUf8CbW99 
FaDd procM:ta 
Tenn .. and Clothing 
Wood praduct•-Fumttwe 
Pllp9r. PrtMinto Publtllhtnt 
a-teal Industry 
llan •talltc prodUct• 
laatc ... tal•. Iran. Steel 
llllefttrwry I Equtpmnt 
11tsce11.,.... product• 

Percenta99 dt•trtbutton 
*reMndt• 

Primary procM:ta ,.,.,. 
llMUfKture9 

9erYtCH 
llon fector ServtCH 
Fector Servtces 

T,...._ .. 1--=e (IWt) 

.... dmldt• 
,,.,_,.,. produet• ,.,.,. 
Mmnuf'acturH 

s.rvtcee 
lllDn factor Servtce• 
Fector Servtce• 

Trade .. lance 
wortrer•• ... tttance• 
Prtvate curl"9ftt tranfe,.. 
Offtcta1 t.-.nef•r• 

current balance 

Lant te,. capttal 
Dtrect tnv..u.nt 
I.ant te,. lOllM 
- Dtebur.-nte 
- ltepa,_nt• 

Other captta1 
Other capttal 

1231 
302 
1~ 

807 

431 
273 
151 
35 

123 

107 
121 ., 

4 
21 

135 
29 
57 

314 
7 

74.2 
11.1 
7.7 

41.4 

25.1 
11.4 
9.5 

527 
417 

40 

40 

155 .. 
29 

1 

3 
u 

1 
5 
5 

ao.o 
22.0 
21.1 
11.1 

40.0 
37.0 
3.0 

3139 
177 
151 

1111 

980 
127 
353 
221 
125 

1111 
190 
227 

11 
32 

471 
57 

159 
153 

11 

71.Z 
11.4 
15.1 
44.0 

23.• 
15.2 
I.I 

(A) S (A) 

-344 (100.0) -713 
-440 c121.9> -911 

-9 (2.1) -425 
219 13.7 412 -•so c119.0) -1031 

91 27.9 211 
21C 12.2 477 

-111 (34.3) -259 

-17 

-344 
1C5 
-14 

43 
-170 

(100.0) 
42.2 
(4.1) 
12.5 

(41.4) 

H.t 
11.1 
H.O 
55.1 

(11.1) 
(12. 2) 

7.1 

71 

-713 
319 
-11 
101 

-311 

509 
235 
353 
111 

-251 
-71 
-72 

2151 
252 

1133 
773 

1191 
1104 

94 

773 
115 
321 

1 

I 
251 

1 

15 
41 

3 

14.3 
7.5 

33.1 
23.0 

35.7 
32.9 

2.1 

s 
(100.0) 
(121.1) 

(55.7) 
13.2 

(131.0) 
21.1 
12.5 

(33.9) 

10.0 

(100.0) 
41.I 
(2.C) 
13.2 

(47.3) 

II. 7 
30.I 
41.3 
10.1 

(33.1) 

(10.4) 
(t.C) 

2517 
591 
302 

1174 

1039 
139 
400 
251 
149 

1174 
111 
230 

7 
39 

422 
33 

112 
139 

11 

71.2 
11.4 
1.4 

41.4 

21.1 
17.7 
11.1 

(A) _.,, 
-117 
-311 

405 
-904 
-27 
333 

-310 

-225 

-194 
271 
-12 

41 
-517 

392 
102 
315 
791 

-471 
-25 
-30 

1700 
223 
707 
770 

1012 
!72 

40 

40 

770 
111 
292 

1 
7 

271 
3 
I 

15 
5 

12.7 
1.2 

21. 1 
21.4 

37.3 
35.1 

1.5 

s 
(100.0) 
(97.0) 
(41.2) 
45.3 

(101.1) 
(3.0) 
37.2 

(40.3) 

(25.2) 

(100.0) 
30.3 
(1.3) 
5.4 

(15.7) 

43.1 
11.4 
35.2 
11.5 

(53.2) 
(Z.I) 

(3. 4) 

....... : 
, t:t- above ~ta,: have bMrt ~1abo~•~ and adJ~ted ~~Gii ~he f~11owtn~ source~:: 

1. tatLD IANK, World Tabltp 1111 

U37 
1339 

215 
2513 

910 
127 
353 
221 
125 

2513 
214 
417 

11 

57 
715 

40 
175 
109 

25 

80.1 
21.2 
5.1 

49.1 

19.2 
12.3 
1.9 

(A) 

-151 
-1201 

-790 
190 

-138 
341 
121 

-471 

15 

-151 
411 

-4 
215 

-159 

111. 
74 

233 
140 

-707 
-141 

51 

2931 
579 
475 

1177 

1129 
1552 

77 

77 

1177 
112 
155 

I 
14 

734 
H 
25 

113 
7 

14.3 
12.7 
10.4 
41.2 

35.7 
34.0 

1. 7 

s 
(100.0) 
(140.1) 
(II.I) 
22.1 

(74.1) 
CO.I 
911.3 

(55.7) 

7.1 

(100.0) 
51.9 

(. 5) 

25.1 
(11.5) 

19.3 
I.I 

27.2 
109.1 
(12.4) 
(11.4) 

I.I 
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TABLE B.11: IUIGlllD IMICll - US C 90CI~C IGGl£GATD. 1975-1•9 

1 ' 7 5 1 9 I 0 1 9 I 5 1 9 I 9 

Papulatian (000) 42109 49703 51711 13'75 
P9r c.pita GNP 
eon.unt 1910 US Dollars 1709 2140 2035 1193 

Index 100.0 125.2 119. 1 110. 7 

SOCIAL INDICATORS 
Fertility rate (total) 1.7 1.1 5.5 5.0 
I~ant mortality 115.9 91.1 79.0 H.1 
lif'e expec:UncJ at birth 55.3 51.2 11.0 12.1 
Food Prod.per c.pita (1917:100) 102.9 100.9 104.I 100.3 
Priury 8Ctlaol enroll_..t 73.2 11.5 12.5 11 .4 
Priury 8Ch. enrall•.-F-le 51.9 H.4 H.7 H.5 
S-.CS.ry 8Ctlaol enroll~ 11.1 21.3 31.3 37.0 

(000) s (000) " (000) " ~000) s 
......... Force , .. , 11159 100.0 19204 100.0 22214 100.0 25055 100.0 

Male 13414 13.4 15151 11.5 17111 10.5 19995 79.1 
F-1• 2175 11.1 3547 11.5 4321 19.5 5091 20.2 

Labaur Fore. , .. , 
Agriculture 7511 41.9 7311 31.4 1194 27.9 5140 20.5 
InduKrJ 3121 22.5 5081 21.5 7072 31.I 1154 34.5 
ServiC89 4945 30.1 1749 35.1 9131 41.1 11211 44.9 
&pl~ i,. Mmnuf 11Ctvrin9 141 3.4 135 3.1 1011 4.1 

Gron o-stic Product 73175 109312 115515 120133 
fiud capital formation 2I024 35.1 33191 31.2 3Jl41 30.0 34315 21.1 

Code Sector9/lranc:l'IH Val .. Added Val .. Added Yalu. Added Value Added 
A s A s • " A " 

Graee o....t:tc Product 73175 100.0 101312 100.0 115515 100.0 120133 100.0 
Agriculture 7151 9.1 1129 1.3 10511 9.1 11711 9.1 
Mining a Quarrying 11119 25.4 24037 22.1 17344 15.0 11371 15.3 
Manufl!Cturing • 5211 7.1 1212 7.1 11121 10.1 13579 11.3 
Electrtcity.Gas,water 12140 11.1 14571 13. 7 150ll 13.0 10741 1.9 
eon.tructton 1914 9.5 10119 9.1 11172 10.1 11111 9.3 
Trade,Hotela,Re9taur. 7431 10.2 10879 10.2 12221 10.1 15175 13.2 
Tranaport,Storage and 

C-..tcati- 3224 4.4 4591 4.3 5319 4. 7 1411 5.3 
other Services <•> 12411 17.0 25011 23.5 31195 27.4 32220 21.1 

--=acnmna 1231 100.0 11431 100.0 13399 100.0 
311 food Products 1400 17.0 1713 15.4 1194 1'.1 
313 leverages 331 4.1 315 3.4 411 3.1 
314 Tobacco Products 373 4.5 417 4.1 417 3.1 
321 Te1ttiles 719 9.3 910 I.I 1142 1.5 
322 Wearing apparel 311 4.7 521 4.1 102 4.5 
323 Leather a fur products 99 1.2 131 1.2 110 1 .3 
324 footwear 112 2.2 279 2.4 327 2.4 
331 Mood and Mood Products 119 2.3 290 2.5 335 2.5 
332 furniture a Fixtures 101 1.3 125 1.1 1'1 1.1 
341 Paper a Paper products 293 3.1 313 3.2 411 3.5 
342 Printing a Publishing 17 1. 1 143 1.3 153 1. 1 
351 Industrial chemicals 393 4.1 501 4.4 129 4.7 
352 Other chemical product• 433 5.3 531 4.1 112 4.1 
353 P9tro1Mmi Refineries 253 3.1 453 4.0 125 4.7 
354 Misc.Petrol- a coal 4 .o I • 1 I • 1 
355 Rubber product• 94 1. 1 11% 1.0 107 ·' 351 Plastic product• H 1. 2 115 1 .o 141 1. 1 
311 Pottery, China a Ear. 35 .4 33 .3 39 .3 
312 Ola.. & Glaaa prOCIUCta 11 .7 59 .5 75 .I 
319 Non metal •inerals 914 11. 1 1310 11. 5 1171 12.5 
371 Iron a at.el 354 4.3 721 1.3 914 7.2 
372 Non-ferrous .. tals 43 .5 55 • 5 .. .5 
311 Metal prOCIUCt• 531 1.4 IH 7.1 ... 7.2 
312 Non-electrical uc:hinery 105 1.3 149 1.3 153 1. 1 
313 Electrical ll&Chinery 275 3.3 414 3.1 459 3.A 
314 Tran9P0rt equipment 324 3.9 411 4.0 411 3.1 
315 Prof. I Scient. Equip. 30 . 4 10 .5 12 .5 
HO Other Man. Industrin 15 .I 94 .I 115 .9 

<•> includin9 indirect t•••• and atatistical di.crapanct•• 
(A) •illions constant 1910 U5 Dollars 

Sourc:.s : 
Tne abOv• data nave ~ el~bOrated and adjusted fro. the following sources: 

1. NORLO 'AHK, world Tabl•• 1111 
,z. UNIDO, IndUstry and O.velopeMnt - Global Report 1991192 (Vi•nna,1991) 

' 
3. Ulf, Monthly lul"etin of Statistic•, Various issues 
4. utlIDO databa .. of Industrial Statistics 
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T A II L E B.12 1W111D lllIClll - FC8EIGN TUDE M'l IAUllCE OF PAYMOn'S. 1975-1919 
( MilliCln9 current U5 dOllars 

FOREIGN T1tADE 

Merchandi• 
Primary praducta , .. ,. 
llllnUf'-=t\rea 

Servtce9 
llan f.c:tor Servtce9 
FM:tor Servtce9 

LGn9 tera tnter.at 
Otlwr feet • .-rvtce9 

Tnde tn MMuf8Cblna 
Food producta 
Tent 1n and Clothtft!I 
Mood producta-Furnftur9 
P11P9r. Prtnttng. Publt911. 
a-teal Industry 
llan -tallic product• 
... tc Metal•• Iran, St.1 
Mlchhwry I Equtpment 
Mtac.llaneoua proclucta 

Percentage dtatrtbutton 
MerdlMdi• 

f'rtary produet• , .. ,. 
MMufacturn 

Servtcea 
Non fllCtor Service• 
Factor S.rvtc:es 

Tnde .. lence (Mt) 

llllrc:twldt• 
Prt•ry product• 
fuel• 
MMufacturn 

SerYic:ee 
Non factor Service• 
factor s.rvtce• 

IAI MICE OF PAYMEJITS 

Trade Balance 
Worker"• ... tttance• 
Prtvate curr9ftt trAnfera 
Offtctal tranef•r• 

current balance 

Lant terll capital 
Dtreet tnveatller.t 
Lant terll lOMe 
- Dtabur.-nta 
- Repayment• 

Other capttal 
Other capital 

....... : 

1 ' 1 5 

13519 
3294 

554 
9741 

4329 
!312 

947 
314 
133 

9741 
1441 
142 
121 
155 

1105 
415 
984 

4IOI 
72 

75.8 
11.4 
3.1 

54.4 

24.2 
11.9 
5.3 

(A) 

-1551 
-171 

-1211 
10371 
-9211 
-2553 
-1911 
-sa5 

13413 
2021 

10932 
455 

1771 
1414 
312 

0 
312 

453 
17 

131 
3 
7 

174 
I 

19 
33 

I 

18.3 
13.3 
72.0 
3.0 

11.7 
9.3 
2.4 

s 
(100.0) 
(11.3) 
(11.1) 
119.1 

(5tl.7) 
(114.1) 
C21.9) 
(37.7) 

1 ' I 0 1 ' I 5 1 9 I ' 

27194 
5147 
1149 

19491 

11791 
7174 
41'22 
2291 
2321 

19499 
2191 
1309 
391 
275 

2511 
521 

1111 
9720 

153 

19.7 
15.0 
4.7 

50.0 

30.3 
11.4 
11.9 

40340 
2314 

31503 
1473 

4421 
2117 
1804 

0 
1104 

1419 
115 
541 

5 

' 140 
5 

51 
11 
10 

90.1 
5.3 

11.1 
3.3 

9.9 
5.1 
4.0 

20979 
5423 
1533 

14023 

9573 
aooa 
3515 
2171 
1317 

14023 
2047 
131 
130 
270 

2374 
473 

1103 
1101 

119 

11.7 
17.1 
5.0 

45.9 

31.3 
19. 7 
11. 7 

27I04 
1111 

23719 
1;,-: 

330I 
2511 

720 
0 

720 

1919 
111 
105 

I 
11 

1007 
7 

40 
111 

' 
19.3 
I. 1 

77.0 
1.2 

10.7 
1.4 
2.3 

23'24 
1039 
1211 

11111 

9719 
5510 
4259 
3329 

930 

11111 
2312 
1211 

231 
449 

3413 
331 

1419 
5342 

151 

70.I 
11.2 
3.1 

41.1 

29.4 
11.1 
12.I 

(A) S (A) S (A) 
5771 (100.0) 351 (100.0) -1410 

13141 (227.1) 1125 (1.150.1) -1111 
-3413 10.4 -3535 917.4 -3055 
34154 (100.5) 22251 (1.211.1) 13131 

-11025 312.3 -12091 3.371.1 -12111 
-7375 127.1 -1217 1 0 750.I ·4149 
-4557 79.0 -3422 955.9 -1527 
-2111 41.1 -2145 794.7 -3322 

21113 
2914 

14191 
3931 

4920 
3913 

937 
0 

937 

3920 
112 

1251 
17 
20 

1111 
12 .. 

372 
15 

11.I 
11. 2 
55.7 
14. 7 

11.4 
14.9 
l.5 

,; 

(100.0) 
(24.9) 
(47.3) 
21 • .o 

(111.7) 
(75.1) 
(23.1) 
(51.4) 

-2332 (15.5) 7537 (130.1) 3044 (150.3) -1955 (30.3) 

-2729 (100.0) 5773 
1090 39.9 1715 
-405 (14.1) -1321 

11 .I 312 
-2021 (74.3) 1549 

195 
-101 
1917 
2421 
-411 
-113 
•Ht 

25.5 
(22.3) 
72.1 
H.O 

(11.t) 
(24.3) 
(JI.I) 

1522 
-470 
2549 
5191 

-1347 
-557 
-534 

(100.0) 
(30.9) 
22.9 
(5.4) 

(113.4) 

(21.4) 
1.1 

(44.2) 
(102.1) 

51.0 
t.I 
9.2 

351 
1552 _,., 

(100.0) -1410 
(433.5) 2114 

(100.0) 
33.1 
(5.4) 

11. 1 
234.9 -350 

259 
1321 

(72.3) 714 
{370. ,, -3912 CIO.I) 

1051 (295.0) 
241 (11.7) 

1550 (433.0) 
1093 (1.702.0) 

-4543 1.211.0 
-1'0 201.7 

HO (114.4) 

173 13.5 
227 3.5 
521 1.1 

7121 110.2 
·HOO (102.2) 

125 1.' 
1014 ti.I 

The abOVe data have been elabOrated and adJueted frata the fo11owtnt .ourcee: 
1. tall.iO IANIC 0 World Ipln HU 

, :.?. , UNJ,DO databa.,. ~ Induetrtal Stattatt,ca , , , 
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Tia.£ 8.13: etDOG8DJS DEVEUREIT A£SOA2S JH lHE tWHD UllOC <XUflRIES. 1975-1989 

l.aACINGS IH RREICJC E>CDWIGE ( llillicn c:urr.nt US Dollara ) 

Al9ft'i• 
Pri-ry Products 

Oil 

...._.facture!f 

Tcuri-

Workers• r-it~ 

Varicus services 

T o t .a 1 
Li by.a 

Pr i~y Products 

Oil 

...._.f .. :t.ure:. 

Tcuris. 

Worker"!>' r-itt~ 

Various services 

Tot.al 

ttalritani.a 

Primary Products 

Oil 

l'lilnu f acturn 

Tcuri-
;,o,. leers• r-i ttMlces 

Various ttervice. 

Tot.al 

lltDl"occo 

Pr i .. ry Pr od&Jcts 

Oil 

11.vlu f .c \..Urn 

Touri• 
Workers• reant~ 

Various services 
Tot.al 

Tuniai.a 

Pri .. ry Product.a 

Oil 

l'lanuf~t.ur~ 

Touri-
Worke>rs• r-1t.t.."vlce9 

Various werv1ces 

Tot.al 

PWJtAEB l.ICICJt 

Priury Product.• 

Oil 

l'lilnu f a.r;turn 

Touri9111 

Work•r•' rl!M1tt.Mlc­
Various .. rvicn 

Tot.a 1 

1975 1980 19BS 1989 

244 191 lOS :ns 
4,153 13.413 12.826 a.840 

99 48 103 261 

281 476 s:n s92 

412 406 313 JS!. 

73 372 191 SJ 

S.267 14.906 14.069 10.476 

3 

6.411 21,837 

6 79 

160 164 

10, l 70 

173 

63 

S,512 

lJO 

126 

215 1.282 46::> 761 

6. 793 23.365 10.879 6.533 

164 

l 

2 

5 

190 

1,324 

14 

191 

S33 

290 

J44 

155 

407 

145 

40 

1.461 

202l 
10928 

4Sl 

1414 

1090 

362 

16270 

190 

2 

4 

56 

6 

17 

275 

361 

3 

8 

27 

4 

404 

1.720 1.194 

118 33 

569 0&'3 

817 993 

1.054 967 

39 n 

252 7.:3 

1.133 707 

TTl no 
1.104 972 

Jl9 271 

94 40 

3.675 2.983 

2364 1800 

36503 n789 
1473 19Z7 

2617 2S86 

1785 1S5Z 

1804 720 

46546 32462 

436 
.... .. 

11 

52 

4 

5 

510 

1,S92 

F..9 

1.6~~ 

1,6S9 

1,337 

41 

6.350 

~.79 

475 

1.077 

1.s~2 

~ 

77 

S.048 

2964 

14896 

3931 

3983 

2184 

937 

28917 

Percent.age dist.r ibutic.> 

1975 1980 19BS 1989 

4.6 

78.9 

1.9 

5.3 

7.0 

1.4 

100.0 

.v 
~-4 

. 1 

2.4 
.0 

1.3 

90.0 

.3 

3.2 

100.0 

.0 

93.S 

.7 

.0 

3.2 5.S 

100.0 100.0 

8€..3 

1.1 

'l.5 

. 0 

2.6 

100.0 

Sl. 7 

.s 
7.S 

lC.3 

20.8 

1.1 

100.0 

19.C 

23.S 

10.f... 

'1.9 

2.7 

100.0 

lZ.4 

67.2 

2.8 
a.1 
6.7 

2.2 

100.0 

69.1 

.7 

1.5 

;;.'0.4 
........ ...... 
6.2 

100.0 

40.0 

2.7 

1::;.2 

10.9 

24.4 

.9 

100.0 

::;o.a 
Zl.O 

JO.O 
a.1 
2.6 

100.0 

S.1 

78.4 

S.6 

3.8 

3.9 

100.0 

.7 3.6 

91.2 34.4 

.7 2.5 
3.3 s. 7 

1.4 .s 
100.0 100.0 

.0 

93.S 

1.6 

.6 

.0 

.0 

04.ol 

2.0 

2.0 

.o 
4.::; 11.0:. 

100.0 100.0 

8').4 

.7 

2.0 

6.7 

.2 

1.0 

100.0 

28.9 

2.0 

21.0 

24.1 

2=>.4 

.!"> 

100.0 

7 .. ~ 

23.7 

l;:.6 

9.1 

l.3 

100.0 

s.a 
73.3 
5.9 
8.0 
4.8 

2.2 
!00.0 

2.2 

10.2 

.o 

1.0 

100.0 

2S.l 

1. l 

26.0 

26.J 

21.1 

.... 
100.0 

1 J • ~. 

9.4 

37.2 

J0.7 

9.7 

J. ~. 

100.0 

10. :.> 

5J.S 

13.6 

13.8 

7.1'> 

3.Z 
100.0 
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TMLE 8.13: BIXJGBQ6 DEVEUFltEMT R£!D.A:£S IN 11fE hOtREB UtIOC COMlRIES.1975-1989 
( Cont.inu1ng 

Percen~ distribution 

1975 1980 1985 1989 1975 198(\ 1985 1989 

II. fWMBITS IN ~CJI E>DWIGE C •illian9 curnnt us doll•• ) 

Al.,.ia 
Produc:tiO"I in,iuts 1480 2714 2903 2502 Z0.7 15.9 17.S 14.6 

Ptanufactur" 3'¥72 6882 5908 5686 SS.6 40.4 :SS.5 33.2 

Services 1219 3520 2900 18SS 17.1 20.7 17.ol 10.8 

Long ter• int.rest 217 !436 1409 1851 3.0 3.4 3.5 10.a 

~·r~ts 253 2482 3504 5221 3.5 14.6 21.1 30.5 

Total 7141 17034 Ui624 17115 100.0 100.0 100.0 100.0 

UW& 
Produc:tiO"I inputs 792 1511 1006 1006 13.3 10.8 12.5 12.9 

l'lanUfactur- 3632 eas7 4748 4747 60.3 €.3.2 58.8 60.7 

Services 1553 3650 z.n5 2071 26.0 26 IJ ~.7 16.S 

Long ter• interest. 
Loans• resaa.,,_,ts 

Total SHT1 14018 8069 7824 100.0 100.0 100.0 100.0 

l'tlllriunia 
ProductiO"I inputs es 12a 119 99 24.S ZS.1 17.S 14.Z 

l'lanUf actures 124 193 215 257 35.7 37.8 31.6 37.2 

Services 99 159 271 2SS 28.5 31.2 39.& 37.0 

Long WI'• int.rest 5 13 27 25 1.4 2.5 4.0 3.6 

~· reNymnts 34 17 49 SS 9.a 3.3 7.2 a.o 

Total 347 510 an 690 100.0 100.0 100.0 100.0 

tlorOCCD 

ProductiO"I input. 1060 2015 2035 2076 33.4 31.5 36.1 :s.s 

l'laNlfactur- 1206 17SS 1478 2915 38.0 17 .4 26.2 36.3 

Services 748 1419 1121 1365 23.5 22.2 19.9 17.0 

Long ter• inter-t 57 619 491 1066 1.8 9.7 a.7 13.3 

lom't• • rttPA,.._..te 106 590 514 617 3.3 9.2 9.1 7.7 

Total 3177 6398 5639 8039 100.~ 100.0 100.0 100.0 

Tuni•ia 
ProductiO"I input. 431 t328 893 1624 24.B 30.3 21.9 "n.9 

l'lanUf actur- 807 1811 1674 251'3 46.S 41.4 41.0 43.1 

Servie99 '396 752 708 752 22.3 17.2 19.3 12.9 

Long ten1 internt 35 22C 251 228 2.0 S.2 F...1 3.9 

lom't•' r~,.._..t• 68 250 476 707 3.9 5.9 11. 7 1:!. 1 

Total 1737 ~ 4082 5824 100.0 100.0 100.0 100.0 

HGtAIB UtlOC 
Producticn input• J848 7696 6956 7J06 20.-:, 1&.2 1').B 10. ~-

Ptanufactur- 9741 19498 14023 16118 S'l.O 46.1 40.0 40.0 

Servie99 4015 9500 7395 6298 21.0 Z2.4 21.1 JS.~ 

LCln9 ter111 ini.r .. t. '314 2296 2178 3170 l. 7 !-.4 6.2 0.0 

L.omn• • rttPA,.._..te 461 3347 4543 6600 2.5 7.9 12.9 16.7 

Total 18379 42337 35095 3949? 100.0 100.0 100.0 100.0 

Source : TMLl'S 8.1 - 8.10 

l'aca 212 ( F. n d ) 
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TA ILE 1.14 : AL5EIIA - ESTIIATES OI m GLOBAL DEIAID FOi AID EIPLOTllEIT II TEClllICAL SERVICES 

IEI IRESTIEITS OPEIATIIG UllTS T 0 T A L 
A. T U R I 0 Y E I ( 1illiaas af 1910 US Dollars I 

Iii. Av9. 1111. Iii. '''· Ill. lia. '''· Ill. 

Ar"itect1ral Warts 52.1 71.9 105.1 11.1 11.1 zz.z 13.7 95.5 121.3 
A~chitectural Design 35.0 52.& 70.1 u ll .1 U.I '2.4 13.7 14.9 
Contract ad1inistr1tion 17 .5 26.3 35.0 3.7 5.5 ;,4 21.2 31.8 42.4 
llildi19s aid 

Ilf rutractlres 372.4 531.I 700.9 71.1 113.Z 141.9 450.9 149.9 HI.I 
Feasibility studies 21.9 54.8 87.& 4.& 11.5 18.5 21.5 H.3 10&.1 
Detailed design 131.4 197. I 212.8 21.8 41.& 55.5 15!.l 238.8 318.3 
Construction Supervision 219.0 284.7 350.5 4&.3 111.1 295.9 215.3 455.8 146.3 
Process ucl ildatrial 

E19iHtri19 1051.4 1419.4 1181.3 221.9 7&3.1 1305.7 1213.3 2183.2 3093.1 
Feasibility studies 105.1 151.1 210.3 22.2 19.6 17.1 127.3 117.3 227.3 
Design and processing 

engineering 105.1 210.3 315.4 22.2 28.2 34.1 127.3 238.4 349.& 
Detailed engineering 73&.0 893.7 1051.4 155.3 319.5 483.6 891.3 1213.1 1535.0 
Procureaent & construction 

supervision 105.1 157.7 210.3 22.t 19.& 17.1 127.3 117 .3 227.3 
Prac1r..at I.I 21.3 43.8 1.9 43.1 85.3 10.1 19.9 129.2 

T 0 TA L 1485.1 ZOii. i 2137.Z 313.4 937.3 15&1.2 1191.5 2991.5 4191.4 

8. E I P L 0 T I E I T ( Units I 

Arcbitectara1 Works 3.638 U57 7.27& .768 1.152 1.535 4.406 6.608 8.811 
Architectural Design 2.425 3.138 4.850 .512 .718 1.024 2.937 4.406 5.174 
Contract ad1inistration 1.213 1.819 2.425 .m .384 .512 1.419 2.203 2.937 
8ui1din;s and 

Infrastructures 25.7i8 37 .136 48.504 5.437 7 .837 10.237 31.205 U.972 58. 740 
Feasibility studies 1.511 3.719 &.063 .319 .799 1.280 1.835 4.589 7 .343 
Detailed design 9.094 13.142 18.189 1.921 2.880 3.839 il.016 16. 522 22.028 
Construction Supervision 15.!57 19.705 24.252 3.201 11.837 20.473 18.358 31.542 u.m 
Process and Industrial 

Engineering 72.755 98.220 123.684 15.355 52.8~3 90.357 88.110 151.076 214.042 
Feasibility studies 1.276 10.913 14.551 1.535 1.358 1.181 8.811 12.272 15.132 
Design and processing 

engineering 7.276 14.551 21 .827 1.535 1.949 2.362 8.811 16.500 24.189 
Detaile~ engineering 50.929 61.842 72.755 10. 748 22 .107 33.486 61.511 83.949 106.221 
Procureaent & construction 

supervision 1.276 10.913 14.551 1.535 1.358 1.181 8.811 12.272 15.732 
Pracur•nt .&06 1.819 3.031 .130 3.018 5.906 .731 4.837 8.937 

T 0 T A l 102.717 142.131 182.495 21.190 H.812 108.035 124.457 207.493 290.530 
Prof111ionals 30.130 42. 719 54.749 6.50/ 19.459 32.410 37.337 62.248 87.159 

MEMO ITEMS G 0 P 56895 Invest11nts 17523 

Note : The 1sti1ates of this Table are ba11d on the Data provided in Table 8.1 and the co1ffici1nt1 
given in Table B.19. These are rough 1sti11tes. The details of the abo~e figures are the pro-
ducts of calculatio111 by 11ploying these coefficients and do not 111n correponding accumy 
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T l I l E 1.15 : LllTl - ESTIIATES m TIE GLOlll DElllD FOR AID EIPLOTllEIT II TECllllCAL SEIYICES 

m llYESTIEITS OPERATllG UllTS T 0 T l l 
l. TUllOYEI ( 1illioas of 1!10 US Dollars ) 

Ii!!, "'· 1111. lia. AYg. 1111. lin. AYg. 1111. 

Ar~itactaral lorks 27.1 .CO.I iU C.9 T.3 9.1 3Z.O 0.9 13.9 
Architectural Design 18.0 Z7.1 36.1 3.3 4.9 6.5 21.3 32.0 '2.6 
Contract ad1inistration 9.0 13.5 18.0 1.1 2.4 3.3 1G.7 16.0 21.3 
llildi115 ud 

I1f rutnct1res 191.E 271.Z 310.T 3(.7 50.0 15.l 221.l lU.Z 4ZI. 1 
Feasibilitr studies tt.3 21.2 45. 1 2.0 5. 1 8.2 13.3 33.3 53.3 
Detailed design 67.1 101.5 135.l 12.3 11.c 24.5 79.9 119.8 159.1 
Construction SuperYision 112.i 141.5 110.4 20.C 75.5 130.7 133.2 222.1 31 t.O 
Procen ud Ildatrial 

E19i111ri11 5'1.1 130.5 919.1 91.0 337.3 571.7 &39.1 10&7 .I tc!&.5 
Feasibilitr studies 54. 1 It .2 101.2 9.8 1.7 7.5 63.9 89.8 115.8 
Design and proressing 

engineering 54.1 101.2 162.3 9.8 12.4 15.1 63.9 120.7 
177 ·' Detailed engineering 378.1 '59.9 5'1.1 68.6 Ut.I 213.6 U7 .C 601.0 754.7 

Procure11nt & construction 
supervision 54. 1 11.2 108.2 9.8 8. 7 7.5 63.9 89.I 115.8 

Pr111.'"lr•nt 4.5 13.5 22.5 .I 19.3 37.7 5.3 32.I 60.2 

T 0 TA l 714.l tOIO.T 1357.2 131.4 41'.0 619.5 !02.7 1474.7 20'6. 7 

I. E I p l 0 y I E I T ( Units ) 

lr~itectural lorks 1.872 2.808 3.TU .339 .509 .678 2.211 3.317 C.422 
Architectural Design 1.241 1.872 2.49& .226 .339 .452 uu 2.211 2.9'8 
Contract 1d1inistration .124 .931 1.2'8 .113 • 170 .226 .737 1.106 1.474 
Baildi1g1 and 

Ilf rastractures 13.261 19.111 24.912 2.401 3.'61 4.521 15.662 22.572 29.483 
Feasibilitr studies .780 1.950 3. 120 .141 .353 .565 .921 2.303 3.685 
Detailed design C.HO 7.021 9.351 ·'" 1.272 1.695 5.529 8.292 11.056 
Construction Supervision 7.801 . 10. ut 12.m U14 5.228 9.042 9.21' 15.368 21.523 
Process and Industrial 

Engineering 37.CU 50.5'8 63.553 6. ~It 23.343 39.905 U.224 73.891 103.558 
Feasibilitr studies 3.7U 5.611 7.489 .678 .600 .522 C.422 &.216 8.010 
Design and processing 

engineering 3. TU 7 .489 It. 233 .178 .861 t.043 U22 8.3'9 12.276 
Detailed engineering 21.210 31.826 37 .'43 4. 7'7 9.713 U.780 30.9.iT '1.590 52 .222 
Procure1ent & construction 

supervision 3.7U !.Ill 7 .489 .678 .&Ou .522 U22 6.216 8.010 
Procar•nt .312 .935 1.510 .057 1.333 2.608 .369 2 .269 C.168 

T 0 TA l 52.181 73.C03 93.91! 9.519 21.141 47. 712 12.417 102.049 141.131 
Professionals 15.BH 22.021 28.m 2.174 8.59' 1'.314 11.740 30.615 42.489 

MEMO lltliS G D P 25127 Inv11t11nts 90i8 

Note : The e1ti1ate~ of this T•ble are based on the Data provided in Table B.3 and the coefficients 
given in Table B.19. These are rough esti1ate1. The details of the above figures are the pro· 
ducts of calculations by e1ploying these coefficients and do not 1e1n correponding accur~cy 
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TA B LE I. U : llAURITAllA-ESTlllATES Cl TIE GLOBAL DEllAID FOR AID EllPLO~I! II TECllllCAL SEIYICES 

.. 
IEV IIYESTIEITS OPERAlllG UIITS T 0 T A l 

A. T U R l 0 Y E R I 1illioas of 191D US Dollars ) 
Ilia. AYg. lax. llin. AYg. llax. Ilia. AY9. hx. 

Architectural lorls ·' .& .9 .z .3 .3 .& .9 1.2 
Architectural Design .3 ·' .6 .1 .2 .2 .4 .6 .8 
Contract ad1inistration .1 .2 .3 • 1 .1 .1 .2 .3 .4 
Buildings and 

Infrastructures 3.1 4.4 5.1 1.2 1.7 2.3 ,,3 &. I 1.0 
Feasibility studies .2 .5 .1 .1 .2 .3 .3 .6 1.0 
Detailed design 1.1 1.& 2.2 ·' .6 .8 1.5 2.3 3.0 
Construction Supervision 1.8 2.3 2.9 .1 2.6 C.5 2.5 4.9 7.C 
Process and I1dustrial 

Enginuring 1.6 11.7 14.7 3., 11.& 19.9 12.0 23.3 34.& 
Feasibility studies .9 1.3 1.7 .3 .3 .3 1.2 1.6 2.0 
Design and processing 

engineering .9 1.1 2.6 .3 .c .5 1.2 2.2 3.1 
Detailed engineering 6.0 1.3 u u 4.9 7.C 8.4 12.2 16.0 
Procureaent & construction 

supervision .9 1.3 1.7 .3 .3 .3 1.2 1.6 2.0 
Procureaent .1 .2 .4 .o .1 1.3 .1 .9 1.7 

T 0 T A L 12.2 16.9 21.7 4.1 14.3 23.1 17 .0 31.2 45.5 

B. E II P L 0 Y II E I T l Units ) 

Architectural lorks 30 45 60 12 18 23 42 .062 .083 
Architectural Design 20 30 40 8 12 16 28 .OC2 .055 
Contract ad1inistration 10 15 20 ' 6 8 IC .021 .028 
Buildings and 

Infrastructures 212 305 399 83 119 158 295 ,,u .555 
Feasibility studies 12 31 50 5 12 19 17 .043 .069 
Detailed design 75 112 149 29 " 58 10' .m .208 
Construction Supervision 125 162 199 49 180 312 173 .3'2 .511 
Process and Industrial 

Engineering 598 807 1016 234 805 1377 832 1.613 2.393 
Feasibility studies 60 90 120 23 21 18 83 .110 .138 
Design and processing 

engineering 60 120 179 23 30 36 83 .m .215 
Detailed engineering 419 508 598 164 337 510 582 .845 1.108 
Procure1ent & construction 

supervision 60 90 120 23 21 18 83 .110 .138 
Procurennt 5 15 25 2 ,6 90 7 .061 .115 

T 0 T A L 145 1!72 1500 331 911 1141 1175 2111 3141 
Professionzls 253 352 450 99 297 494 353 148 9U 

MEMO ITEMS G D P m lnvestaents 144 

Note : The estiaates of this Table are based on the Data provided in Table 8.5 and the coefficients 
given in Table B.19. These are rough esti1ates. The details of the above figures are the pro-
ducts of calculations by eaploying these coefficients and do not ••an correponding accuracy 
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T a I l E I. t1 : lllOCCO - ESTillATES Cll TIE lilOIAL IEllAID FOi AID EIPLDYIEIT II TEC!mICAL SEIYICES 

IEV ImSTIEITS DPERATJlli UllTS T D T A l 
A. TURIOYER ( 1illiaas of 1910 US Dollars ) 

lia. '''· 1111. lia. AYg. Ill. llin. AYg. lax. 

Ar"itecttral larks 15.1 23.3 31. t 5.0 T.5 to.D 20.5 30.I ''·' Architectural Design 10., 15.6 20.7 3.3 5.0 6.6 13.7 20.5 2U 
Contract ad1inistr1tion 5.2 7.8 10., 1.7 2.5 3.3 6.8 10.3 13.7 
laildiilgs and 

laf rutnctares 110.2 151.1 207., 35.3 50.I 16., 1'5.5 209.7 213.9 
Feasibilitr studies &.5 t&.2 25.9 2 .1 5.2 8.3 u 2U 3'.2 
Detailed design 38.9 58.3 77.8 12.5 18.7 2,.9 SU 77 .0 102.7 
Construction Supervision "·' 8'.3 103.7 20.8 76.8 132.8 85.6 161.1 236.6 
Process aid llld11tri1l 

Eagiaeeriag 311.2 420. t 529.0 99.1 342.9 581.3 '10.1 713.0 1115.2 
Feasibilitr studies 31.1 '6.7 62.2 10.0 a.a 1.1 '1.1 55.5 19.9 
Design and processing 

engineering 31. I 12.2 93.3 10.0 12.6 15.l '1.1 7'.9 108.7 
D~tailed engineering 217.8 m.s 311.2 19.7 m.c 217. I 287.5 (07.9 528.3 
Procureaent & construction 

supervision 31.1 '6.7 62.2 10.0 8.8 1.1 ,1.1 55.5 69.9 
Procar•nt 2.1 T.8 13.0 .I 19.1 38.3 u 2U 51.3 

T 0 TA L '39.5 110.D 780.5 1C0.7 '20.8 701 .D 58D.2 103G.8 1'81., 

•• E I P L 0 Y I E I T ( Units ) 

Arclitectaral larks 1.077 1.615 2.153 .3'5 .517 .689 I .'21 2.132 2.8'3 
Architectural Design .718 1.077 1.435 .230 ,3,5 .'60 .m 1.'21 1.895 
Contract ad1inistration .359 .538 • 1\, .115 .172 .230 .m • 711 .9'8 
laildings aad 

Inf r11tructvr11 7.626 10.990 14.355 2.U1 3.519 ,,596 10.067 1' .509 18.951 
Feasibility studies .U9 1.121 1.79' .IU .359 .575 .592 USO 2.369 
Detailed design 2.192 ,,037 5.383 .883 1.293 1. 72' 3.m 5.330 7 .107 
Construction Supervision 4.'86 5.832 1.111 1.437 5.315 9.192 5.923 II. U6 16.370 
Process and Industrial 

Engineering 21.532. 29.069 36.505 6.894 23.732 40.569 28.m 52.100 11.114 
Feasibility studies 2.153 3.230 4.306 .689 .610 .530 2.843 3.8'0 4.137 
Design and processing 

engineering 2.153 4.306 6.460 .689 .875 1.061 2.843 5.181 7.520 
Detailed engineering 15.073 18.302 21.532 4.826 9.926 15.026 19.898 28.228 36.558 
Procure1ent & construction 

supervision 2.153 3.230 4.30& .H9 .610 .530 2.8'3 3.8'0 '.837 
Procar•nt .119 .538 .897 .058 1.355 2.652 .238 1.893 3.5'9 

T 0 TA L 30.CIC 42.212 54.010 9.738 29.122 '8.505 C0.153 11.33' 102.m 
Professionals 9.124 12.H4 11.203 2.922 8.737 i :.552 12.046 21.400 3D.m 

MEMO ITEMS G D P 255'5 Jnvest11nts 5186 

Note : The e1ti1ates of this Table are based on the Data provided in Table B.7 and the coefficients 
given in Table 8.19. These are rough e1ti1ates. The details of the above figures are the pro-

, ducts of calculations by e1ploylng these coeff lclents and do not 11an correponding accuracy 
• I I I 



• 
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T A I l E 1.11 : TlllSU - ESTIIATES m TIE Cl.Gill llEllD Rll All EJIPl.OYllEIT II TEmlCll SEIYICES 

IEI IRESTBTS OPEIATllC •HS T 0 T A l 
A • T I I I 0 I E I ( 1illiC11S 1f 1911 IS lollars ) 

• Iii. Ats. Ill. Iii. '''· Ill. li1. '''· Ill. 

Ami tectlra 1 forts '·' tt. 1 1'.I 2.3 3., '·I 9.7 1'.5 19., 
Architectaral Oesi11 '·9 1., 9.9 t.5 Z.3 3.0 1.5 9.7 IZ.9 
Cotltract 1dli1istr1tio1 Z.5 3.1 4.9 •• 1.1 1.5 3.2 4.1 1.5 
llil•i11s ud 

I1f rutnctlra 52., 15.1 91.7 11.Z 23.3 31., U.I 91.9 129.1 
Feasibility studies 3.1 1.1 IZ.3 .9 Z.4 3.1 4.0 10.1 II. I 
Detli led desi11 11.5 ZT.I 37.0 5.7 1.6 11.4 z,.z 31.3 41.4 
Cotlstraction S1perwision 30.9 ,0.1 '9.4 9.5 35.2 10.1 ,0., 75.3 110.2 
Precess ud I•trial 

E11iaeeri11 141. 1 199.9 251.7 ,5.1 157. I ZH.5 193.7 357.1 5ZO.Z 
Feasibility stldies 1'.I Z2.2 ZS.I '·' 4.0 3.5 19.4 2&.2 33.1 
Desi1n and proc1ssi11 • 

11gi1Hri1g 1'.I Z9.I U.4 ,.6 5.1 T.O 19.4 35.4 51.4 
Detailed e1gineeri11 103.7 IZ5.9 1'1.1 31.9 15.T 99.4 135.6 191.1 247.5 
Procur111nt I construction 

sapenision 1'.I zz.z Z9.I '·6 4.0 3.5 19., 21.Z 33.1 
Proc1re111t 1.Z 3.7 l.Z ·' 9.1 11.5 I.I 12.7 Z3.T 

T 0 T A l Zl9.Z H0.3 311.4 14.4 192.7 321.0 Z73.I 413.0 HZ.5 

I. E I P l 0 Y I E I T ( Uaits ) 

Ar~itect1ral lorks .512 .169 1.025 .151 .231 .311 .&TO 1.005 1.340 
Architectural Design .342 .51Z .113 .1D5 .151 .210 .UT .670 .194 
Contract ad1inistration .111 .251 .3'2 .053 .079 .105 .223 .335 .U1 
laildi1p aid 

I1f r1stnct1res 3.129 5.230 1.131 1.111 1.111 2.105 '·"' 6.142 1.931 
Feasibility studies .213 .534 .154 .OH .m .213 .219 .691 1.117 
Detailed design 1.211 1.921 2.512 .395 .m .719 1.671 2.514 3.351 
Construction Supervision 2.135 2. 715 3.'11 .151 2.'34 4.21~ 2.793 5.209 1.125 
Process 11d Ildatrial 

En1iueri1g 10.2'1 13.134 17 .420 3.157 10.HI 11.510 13.404 24.702 36.000 
Feasibility studies 1.025 1.537 2.049 .316 .279 .2'3 1.340 I.Ill 2.292 
Design and processing 

engineering 1.025 2.049 3.014 .315 .401 .416 1.340 2.,50 3.5IO 
Detailed engineering 1.113 1.710 10.247 2.210 4.541 1.111 9.313 13.256 17 .128 
Procureaent I construction 

supervision 1.025 1.537 2.049 .316 .279 .243 1.340 1.111 2.292 
Proe1rueat .DIS .251 .427 .027 .121 1.214 .112 .117 1.141 

T 0 T A L 14.474 Z0.019 &~.703 ,,,IO 13.337 22.215 11.93, 33.,H 47.911 
Professionals 4.342 1.027 1. 111 1.331 4.001 l.H4 5.110 10.021 14.375 

llEllO ITEMS G D P 11199 lnv11t11nt1 2411 

Note : The 1sti11t11 of this Table are baaed on the Data provided in Table 8.9 and the co1ff ici1nt1 
given in Table 8.19. These are rough 11ti11t11. The details of the above figures are the pro-
ducts of calculations by 11ploying these co1ff ici1nt1 and do not 11an corr1ponding accuracy 
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TA 8 LE 8.19: COEFFICIENTS RlR ROUGH ESTittATES OH THE GLOBAL DEHAND RlR 
a«;IHEERING DESIGN AND CONSULTANCY TECHNICAL SERVICES 

OH NEV FIXED CAPITAL OH GOP ( VALUE ADDED OF 
I N Y E S T H E N T S OPERATitE ECOHOHIC UNITS) 

CATEGORIES OF WCRtS 
Kini- Averaoe Haxi•ua Hini•m Average Haxi•ua 

Architectural Works .00300 .00450 .00600 .000195 .000293 .000390 

Architectural Design .00200 .00300 .00400 .000130 .000195 .000260 
Contract ad•inistration .001~0 .00150 .00200 .000065 .000098 .000130 

Buildings and 
Inf ,...astructures .02125 .03063 .04000 .001381 .0019?1 .002600 

Feasit?ility studies .00125 .00313 .00500 .000081 .000203 .000325 
Detailed design .00750 .01125 .01500 .000488 .000731 .000975 
Construction Supervision .01250 .01625 .02000 .000813 .004000 .005200 

Process and Industrial 
Engineering .06000 .08100 .10200 .003900 .017000 .022950 

Feasibility studies .00600 .00900 .01200 .000390 .000200 .000300 
Design and processing 

engineering .00600 .01200 .01800 .000390 .000300 .000600 
Detailed engineering .04200 .05100 .06000 .002730 .007000 .008500 
Procure11ent & construction 

supervision .00600 .00900 .01200 .000390 .000200 .000300 

Pl"OCUre•nt .00050 .00150 .00250 .000033 .000500 .001500 

Note: The above coefficients have been calculated on the basis of the data 
provided in TABLE IV.2 (p.51) and a nullber of input/output Tables for 
developing countries with per capita GDP ranging between US $ 1000-2000 

• 
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T A I l E 1.21 : llCllO - ESTillT£S. 11£ Cl.mil ... Fii • mLIYlllT D m:m1ca SEllICES 

• 
IEI DmTIEllS muamc •m T 0 T A l 

•• TUllOYEI ( lilli• 1f lW IS lollars ) • Iii. bg. lu. Iii. "'· lu. Iii. bg. lu. 

ArcUtecllral lorts 113.1 154.E 2".2 23.4 35.1 46.9 12'.5 i19.I 253.0 
Architectural Design 68.7 103.l 137.5 15.6 23.4 31.2 84.3 126.5 168.7 
Contract adlinislralion 34.4 51.5 68.7 7.8 11.7 15.6 42.2 63.3 84.3 
llildi1195 ud 

l1f rastncllres 730.3 1052.4 1374.6 165.9 m.1 312.3 196.2 1291.6 1'16.9 
Feasibility studies 43.0 107.4 171.8 9.7 24.4 39.0 52.7 131.8 210.9 
Detailed design 257.7 386.6 515.5 58.6 87.9 117 .1 316.4 474.5 632.6 
Construction Supervision 429.6 558.4 617.3 97.7 361.2 624.7 527.2 919.6 1312.0 
Process ud IldlStrial 

£11i .. ri19 2"1.9 2113.6 3505.2 461.5 1612.8 2757.l 2530.4 43'6.4 6262.3 
Feasibility studies 206.2 309.3 412.4 46.9 41.4 36.0 253.0 350.7 448.4 
Design •nd processing 

engineering 206.2 412.4 618.6 46.9 59.5 72.1 253.0 471.8 690.6 
Detailed engineering 1443.3 1752.6 2061.9 328.0 674.5 1021.1 1771.3 2427.2 3083.0 
Procure1ent l construction 

supervision 206.2 309.3 412.4 46.9 41.4 36.0 253.0 350.7 448.4 
PnarlMlt 17.2 51.5 15.9 4.0 92.1 180.2 21.1 143.6 2".1 

T 0 T A l 2912.4 4042.2 5171.9 661.1 1979.1 3296.4 3574.2 6021.3 1461.4 

I. E I P L 0 J I E I T ( Ulils } 

Ar~illctaral lorls 7.134 10.701 14.268 1.621 2.432 3.242 8.755 13.133 17.510 
Architectural Design 4.756 7.134 9.512 1.081 1.621 2.161 5.837 8.755 11.674 
Contract ad1inistration 2.378 3.567 4.756 .540 .811 1.081 2.918 4.378 5.837 
llildiags ud 

I1f raslncllres 50.534 72.828 95.122 11.481 16.547 21.614 62.014 89.375 116.737 
Feasibility studies 2.973 7.431 11.890 .673 1.688 2.702 3.646 9.119 14.592 
Detailed design 17.835 26.753 35.671 4.057 6.081 8.105 21.892 32.834 43.7U 
Construction Supervision 29.726 38.643 47.561 6.759 24.994 43.229 36.484 63.637 90. 790 
Process aid Ildustrial 

Eagi•rirag 142.683 192.623 242.562 32.421 111.605 190.788 175.105 304.227 433.350 
Feasibility studies 14.268 21.403 28.537 3.242 2.868 2.494 17.510 24.271 31.031 
Design and processing 

engineering H.268 28.537 42.805 3.242 4.115 4.988 17 .510 32.652 47.793 
Detailed engineering 99.878 121.281 142.683 22.695 46.679 70.662 122.573 167.960 213.346 
Procur11ent l construction 

supervision 14. 268 21.403 28.537 3.242 2.868 2.494 17.510 24.271 31.031 
f Prar-t 1.189 3.567 5.945 .274 6.372 12.470 1.463 9.939 18.415 

• T 0 T A L 201.540 279.719 357.191 45.797 13'.'56 221.114 247.331 416.675 586.012 
Professionals 60.462 83.916 107.369 ll.739 41.087 68.434 74.201 125.002 175.804 

"E"o m"s G D p l20lll Invest11nts 34365 

Mote : The esti1ates of this Table ara basad on the Data provided in Table 8.11 and the coefficients 
given in Table 8.'19. These are rough tsti1at1s. The details of the above figures are the pro· 
ducts of calculations by 11ploying these coefficients an~ do not 1ean correponding accuracy 




