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1. Tiie development of the capital goods industry is a long-term undertaking 

and involves mastering a wide rar.ge of technologies. Tiiis sector is the hard 

core of industrialization and permits the country to develop its own 

innovativ~ genius rather than depend on imitating and copyi~g others. Ute 

development of the capital goods industry ·in the rleveloping countries is, 

probably, the only means with which the present imbalance in the inter.1atio,,::il 

division of labour can be corrected. It is a fact that the majority of 

developing countries has no or only an embryonic capital goods industry. 

'lllerefore, the technological gap which exists between developed and developing 

countries con only widen in the future unless all of the parties involved, 

such as developing countries, technology owners, bilateral and multilateral 

funding agencies, and international financing and technical assi~tance 

organizations are prepared to mobili~e an unprecedented effort. Utis 

statement is particularly true when the immense technological developments and 

industrial restructuring of the 1980s are considered. 

2. The development of the capital goods industry is influenced by the rapid 

diffusion of highly sophisticated technologies mainly based on 

microelectronics and informatics. These technologies not only tend to save 

labour, but also to provide other substantial benefits to innovating 

enterprises. If this diffusion goes faster in industrialized than in 

developing countries, then the existing technological gap will widen, in which 

case, the anticipated industrial share of developing countries in capital 

goods production is likely to be even smaller than current perspectives 

suggest. 

3. In some sectors the developing c~u~tries enjoy a comparative advantage 

which is chiefly based on less expensive labour. Tiie new technological 

developments, however, may erode this labour-based comparative advar.tage, even 

in sectors like leather and textiles, because the industrialized countries 

will increase their productivity through rationalizat~.on of costs. It is of 

crucial importance for developing countries to evaluate the extent to which 

their comparative advantage vis-a-vis industrialized countries might be eroded 

in this way. A substantial erosion might, in the long-term, compr~mise the 

very industrialization efforts pursued so far. 



- 2 -

4. To illustrate the point further, one could look at the CAD (computer 

aided design) s;stems with regard to the differences between the 

industrialized and developing countries. According to an UNCTAD report, the 

developing countries have only about 0.5 percent of the world's 6,000 CAD 

systems, and most of them are used for mapping and thus not in the engineering 

sector. In a recent UNIDO study three significant potential implications for 

developing countries were pointed out in this connection. First, although 

there are some signs of the use of CAD technologies i~ developing countries 

their diffusion is constrained by the absence of synergistic uses. Second, 

the global utilizaticn of CAD technologies tends to concentrate ptecisely in 

those sectocs where the developing countries made industrial progress in the 

1~70s. AccordinglJ, developing countries may face mounting competitive 

disadvantages which may threaten continued industrial growth. Third, the 

changing skill composition entailed in the introduction of CAD will present 

important advantages and disadvantages for developing countries. 

5. The factors underlying previous redeployment of some industrial sectors 

to developing countries now seem to be affected by the increased automation of 

production processes in industrialized countries. \ln the one hand, the 

introduction of labour saving technologies in industrialized countries hds 

increased the pressure for protectionist barriers, beginning in the most 

labour-intensive sectors (e.g., garments) and now spreading to other consumer 

(e.g., cars and television) and inteLmediate goods (e.g., steel). On the 

other hand, the downstream use of microelectronics in other sectors has begun 

to un~ermine the comparative advantage of developing countries Jroducing with 

traditional technology and low-wage labour. Examples of such trends are the 

automated insertion of electronic components onto printed circuit boards, the 

packaging of the circuits themselves, the reduction of the number of circuits 

in many prodJcts, etc. 

6. It seems therefore, that the redeployment process which has been a major 

element in speeding up the industrialization of developing countries is 

undergring drastic changes. The increasing application of high-technologies 

ir1 industrialized countries will accelerate this process. The developing 

countries must find adequate responses to the changing conditions above all in 

the development of their capital goods industry. 
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7. The large number of countries without a capital goods industry and th~ 

experiences of those which have already er.tered into the sector indicate that 

the most difficult stage toward the develop~ent of this sector is the 

"entry". The first question to answer, therefore, is: "w.ty have so many 

developing countries not yet entered into the capitgl goods sector?" 

8. Thus, a systematic approach to the entry issue should start witt seeking 

~n answer to the fundamental question above. Once the specific answer 

relevant to each individual c0untry is found then the plans can be drawn and 

policies and strategies can be formulated to remove the barriers to entry. 

9. The particularly poor performance of developing countries 1n the capital 

goods sector is not without reason. A set of barriers ninders Lheir 

industrialization in general, and development of capital goods sectors 1n 

particular. Although the type of barriers may change from country to country, 

there are always some of them present which have a negative impact on the 

development. It is, therefore, necessary to try to analyze th~se con~traints. 

10. One group of major barriers is what might be described as perceptual. 

Ute existence of such constraints can be felt from the following; 

a) There appears to be a prejudice in favour of capital goods purchased 
from the suppliers in industrialized countries. This prejudice can be 
expressed in several wa·s rangi11g from quality and testing 
requirements to financing of purchases. It sl1ould also be noted that 
this barrier not only hinders the development of national capital 
goods industries, but also obstructs the promotion of trade between 
developing countries. 

b) There is an unnecessary mystification of capital goods and th~ir 
manufacture. Ute very large number and wiGcly varying technclogicai 
complexity levels of products and mam•facturin~ processes are the main 
reasons of this mystification, and it frequently result• in either 
abandonment of the idea of local manufactLre or transfer of unsuitable 
apJ/or unnecessary technologies. 

11. Eliminating one cynical explanation, one may argue that the first 

perceptual constrai~1t is due to a combination o; habit, training, and lack of 

technical and t.echnological know-how. Habit, because a supp!ier has al1r.ays 

been the supplier and there is a desire not to try to understand or develop 

new product specification. Training, because in many countries it is very 
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probable that the high level technical personnel in charge of product 

specification and purchasing have been trained in one of the developed 

countries. 'Ilte res~lt is that they have ]earned how to select equipment along 

specific 1ines. 1ltey adopt the same standards and use the same informatio~ as 

the manufacturers of the countries in which they did their training. 

12. Sometimes more influential than habit or training 1s the lack of 

technical and technological know-how. Becduse of this deficiency, the 

purchaser prefers to accept the specifications of the established firms rather 

than to control the quality and carry out testing of the domestic products. 

Ute situation 1s aggravated when testing and quality control installations are 

not available 1n country. It is interesting to note that such installations 

can never be created if the domestic production does not exist. 

13. Mystification of capital goods and their manufacture is probably the most 

dangerous and pessimistic approach. UNIDO identified this constraint while 

preparing for the First Consultation and several stt•dies were carried out to 

b~ing some transparency to it. Among ethers, the methodology of Analysis of 

Technological Complexity (ATC) was devised to decipher the conditions of 

manufacture of diffferenc capital go~ds. 'The analytical results and field 



- 5 -

applications have revealed that there is scope for almost every deveioping 

country to start and sustain a ~apital goods industry provided that products 

and technologies are properly selected and every effort is made to remove 

those barriers which apply to each specific case. 

14. Compared to all other industrial sectors, the need for skilled manpower 

is the highest in the case of the capita1 goods industry. Training of skilled 

and semi-skilled manpower takes time. Short-term solutions are not possible 

even if the financial resources and legislative framework are available. At 

the macro level, technical and managerial skills which support the industry in 

generai, and the capital goods sector in particular, form the core of what 

might be called an "industrial tradition". The presence of indu5trial 

tradition also creates an attitude towards man.1facturing. Skills at the macro 

level are normally formed through the organizej educational process. 

!S. Micro level skills are required for the establishment of specific 

industries and/or plants. Training of such personn~l goes far beyond formal 

education. 1lt.-re is much on-the-job training of engineers and production 

labour. The skills that are developed and passed on in on-the-job or 

plant-specific training constitute a large fraction of the technology mastered 

by the manufacturing company. Formation of the micro level skills is the 

hardest task for a developing country desiring to transfer and master 

technologies. 

16. Lack of capital is another major constraint. But in many instanc~s, its 

effect is magnified because of wrong allocation policies of Governments and/or 

bil~teral and multilateral financing agencies. Allocation of scarce capital 

for which all sectors 0f economy compete heavily is one of the major issues. 

On the domestic side, the Government should hav~ clear policies to allocate 

public funds among sectors and/or to forw.ulate ;ncentives to attract private 

capital to the capital goods industry. In the case of foreign currency 

allocations, it should be remembered that capital goods manufacturing requires 

funds not only for investment but also for production. 

17. Market size >•hich is usually di11cussed together with the economies of 

scale concept, is regarded as ~ major barrier to the development of the 
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capital goods industry in developing countries. 'ntis barrier a!one, in the 

strict economical sense, can hinder the development of a ca?ital goods 

industry in man~' developing countries. However, there are possibilities tu 

reduce the effect of market constraint, provided that one stays witl:in 

reason'lble limits. For example, government intervent:i.011s in the form of 

incentives to the supplier and/or support to the purchaser can easily change 

the level of economic scale of production (;1ot the critical ted.nologicc1.l 

size). Furthermore, most of the technologically less comFlex capital goods 

can be produced by using conventional, general purpose machines and processes, 

making the multipurpose utilization of manufacturing facilities possible. 

'ntis route enables the combination of individually insufficient markets of 

different products into an economically viable size. 

18. Fluctuations of domestic demand is probably more important than average 

market size itself. No capital goods industry can exist in an environmer.t of 

dramatic peaks and troughs. To reduce th~ probability of fluctuations 

occuring, careful planning and consistent long-term policies and slrategizs 

are needed. As a precaution, furthermore, the manufacturing facilities could 

be designed to be flexible enough to change their product mix in order to cope 

with future market fluctuations. 'ntis, however, is not always easy to 

implement. 

19. As the technological complexity of capital goods increases, the use of 

special and/or dedicated production machinery and processes becomes 

necessary. Market size, then, should draw more attention. For these capital 

goods, the size of an internal market playR a major role in defining the level 

of sectoral development. If the domestic market size is insufficient or there 

is a comparative advantage, then development of an international market should 

be considered. 'ntis can be done in two ways, either through active export 

promotion in a free market environment or througr some forms of trade in 

common market structures. Creation of c0mm~n mar~~Ls is a potential area for 

regional co-operation among developing countries. 'ntis theoretically 

attractive alternative appears not to be politically and/or administratively 

feasible under most circumstances. It can be argued, however, that this is 

the only way in which some of the developing countries will ever be gble to 

develop their ~apital goods industry. 
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20. In some instances, product and technology cl1oices of a developing country 

are made under the influence of bilateral and/or multilateral funding 

agencies. 'Illis practice does not only weake~ the negotiating position of the 

developing country but may also end up transferring unsuitable designs and 

technologies. 

21. Access to technology also appears to be a constraint, especially whe.1 

high technologies are sought for transfer. lllis barrier, theoretically, does 

not exist a~ the low technology end. However, its impact is also felt there 

due to inability of small- and medium-scale enterprises to reach the 

international technology market. 

22. Economic and technical infrAstructure are vital to the development of the 

capital goods industry. Efficient and economical means of transport, 

communications, wat~r and energy delivery are all important. Basic technical 

services such as casting, forging, heat treatment, manufacturing of jigs and 

fixtures, etc. constitute the technical infrastructure 1equired to develop 

even the simplest capital goods industry. Although there are s~me techniques 

to reduce the Jependence on, for example, casting and forging by using 

techniques such as cut-and-weld, they are limited aad, therefore, the 

establishment or basic technical services should be given the highest 

priority. Furthermore, creation of lor.al design and industrial engineering 

capacities should be considered at the earl~est possible stage of the capital 

goods industry development. 

23. Supply of raw materials and intermediate goods is another critical 

factor. In particular, a~ailability of iron and steel products can be 

decisive . il whether a capital goods industry can be sustained or not. In the 

case of simple capital goods steel constitutes the major portion of weight 

and, quite often, of cost. in many developing co110tries, there is a close 

correi.1tion between the dom.~stic production of iron and steel and the 

development of the capital goods industry. 

24. 'The brief analysis of constrair.cs given above was not made to draw a 

pessimistic picture. On the contrary, it was made to demonstrate that 

possibilities exist for developing countries to enter into the capital goods 

sector and t.-1 develop it provided that certain commitments are made and 

policies and strategies are followe~. 
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25. Ute stu~•es ca~ried out for the rirst Co~sultation on the Capital Goods 

Industry and additional wo1-k done for this ~econd Consultation have clearJy 

sho•.n1 that the development of a capi~al goods ~nciustry req~ires complet~ 

dedication and demonstration of will on the part of the Government. Without 

relevant Government action based on clearly ~tated and concretely implemented 

politic~! decisions, it ~ould be difficult to establish a capital goods 

industry. 1bis statement holds irrespective of the economic and political 

system of the developing country. 

26. Economy-wide integrated planning which takes into account the linkages of 

the capital goods industry with other sectors is necessary. Since tht nemand 

for capital goods is determined at two levels, n3mely, that of the final users 

which involves almost all sectors of thP economy, and that of the capital 

goods itidustry itself, planning cannot be limited to the capital goods sector 
only. 

27. Ute planning of a capital go~ds industry in ~ developing country should 

give thought, among others, to the following: 

Overall development strategies for the capital goods industry, taking 
into account the linkages of it with the other sectors of econo~y; 

The selection of routes of entry (taking into account both the 
realities of the country and the socio-economic and political targets); 

Policies and strate~ies to remove the specific constraints to the 
selacted development route; 

The transfer and progressive mastery of technologies and creation anci 
growth in complexity of technological infrastructure; 

Strategies with regard to factors of international interd2pendence. 

28. UNIDO has been developing a methodology for capital goods development 

planning along the lines described above. Aspe.ts of this methodology have 

been tested successfully and are available upon request. 

29. Nation~l planning alone is not enough to create a positive attitude 

towards capital goods manufacturing and to trigger the flow of international 

co-operation; design of viable projects is also necessary. Although 
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long-term planning should have a corollRry such as long-term co-operation, 

experience revea~s that the majority of co-operation arrangements ~re made for 

specific projects. 'The identification of types of capital goods to be 

manufaccured and selectior of their ~ .duction routes are prerequisite 

activities for project designs. 

30. 'The s~lection of capital gocds for production by individual developing 

countries nece!sitates an iterative matching pro~ess between a set of capital 

goods grouped according to the technological complexity of their manufacture, 

a~d the socio-economic and political targets of the developing country. Ute 

matching procez~ can be ge~eralized by using characteristics of typological 

groupings of developing countries instead of ~hose of individual countries. 

31. Classification of capital goods can be made using the Analysis of 

Technological Complexity (ATC) method. ATC which has been developed by UNIDO 

since 1979 provides a suitable tool to divide the universe of capital goods 

into six groups according to a technological complexity index. Titis 

complexity index is calculated by taking into account the complexity level of 

all soft- and hardw3re activities involved in the manufacture of each capital 

good. 

32. Technolcgical complexity levels I and II involve, for example, simple 

hand tools and utensils, simple agricultural machinery (including irrigation 

and rural equipment), simple food processing equipment, simple new and 

renewable energy equipment, simple metal structures for buildings, simple 

constr~ction and public works equipment, etc. Level VI, on the other hand, 

involves very complex equipment such as aircraft jet engin~s, gas turbinP.s, 

etc. It should be noted that complexity level is depende~t upon the sele, ted 

technological route, i.!., the index can be reduceJ by simplifying the product 

design and/or manufacturing procesaes, or increa&ed by complicating these 

parameters. 

33. A typology of developing countries may be developed by using a set of 

macroeconomic, demographic, etc. indicators. Consequently, an almost infinite 

number of typologies is possible. Here, a very simple typology is adopted; 
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a) First, all developing countries are divided into three broad groups 
utilizing indicators such as capital goods production and imports, 
manufacturing value added in industry, P.tc.: 

Group A - Ne·.rly industrializing countries (NICs) with a fairly "'ell 
developed capital goods industry (7 countries). They 
accounted for almost 74% of the developing countries 
production of capital goods in 1981; 

Group B Countries which have started to establish their industrial 
base with some capital goods industries and technological 
capabilities (approx. 30 countries); 

Group C Countries with no or only an embryonic capital goods 
industry (more than 80 countries). 

b) Secondly, Group C is further analyzed with the aim of regrouping the 
countries accord~ng to their major economic activities. For this 
purpose, indicators such as shares of agriculture and industry in GDP, 
exports and imports by commodity, etc. are utilized. This exercise is 
intended t0 identify the priority sectors and their capital goods 
needs. The analysis here is limited to Group C since the entry issue 
applies only to this group. 

34. The preceeding analysis has shown that, with few exceptions, all Group C 

countries have targeted at meeting the basic needs of their populations. In 

terms of capital goods, therefore, agricultural machinery, rural equipment 

(including simple irrigation, transport and energy-related equipment), food 

processing machinery and construction and public works equipment are the 

priority items. It should be noted, however, that in some cases, the relative 

abundance of natural resources tends to shift the emphasis from agriculture to 

mining and processing. 'This shift may change the types of priority capital 

goocis. 

35. The abov~ anal!•sis, although very simple and over-generalized, gives an 

indication of the entry route in terms of products. Additionally, creation of 

repair and r.aintenance facilities should be added to the list of initial 

activities of the sector. In some cases, these facilities can form the 

nucleus of manufacturing and on-the-job training of industrial manpower. 'The 

next anci most difficult stage, is to select the technological route or, in 

other words, to find an answer to the question "How to produce?". 



- 11 -

36. It is difficult or even impossible for those developing countries which 

are entering into the capital goods sector to adopt the same products and 

production routes as the industrialized countries. Ute prevailing factors in 

developed countries such as complexity of product designs, critic2l size of 

production units necessary to ensure the required ~ate of technologic&l 

innavation, etc. obstruct the creation of capital goods industries in the 

developing countries. 

37. It is, therefore, necessary that another structural formula should be 

found which can dynamize and proliferate the activity of capital goods 

industries in developing countries. One solution is the multiparpose 

production route. Multipurpose production units have the purpose of rerl&cing 

the production runs and production volume characteristics of specialized 

unit~, which are almost always incompatible with the t113rkets of the developing 

countries, by manufacturing in small batches of a limited v?riety of products. 

38. Tite multipurpose units must be designed and operated according to precise 

rules if their advantages are to be maximized. I~ particular, their operation 

should permit the accumulation of technological know-how. In thi3 regard, it 

would be wrong to associate multipurpose pro~uction with random production 

which can be described as assuming that it is sufficient to have a certain 

stock of general purpose machine tools so vari~d that they can do almost 

anything. J.n multipurpose production, the various products manufactured must 

have some common dominant characteristics, in which context the nature of the 

production equipment is not the sole factor to be taken into consideration. 

39. It can always be argued that some form of multipurpose production already 

exists in many developing countries. Ho~ever, experience has shown that most 

of the examples of multipurpose production units in the developing countries 

were originally created as specialized facilities and had to be diversified 

under the pressure of declinin~ markets. 'Illis process which might be called a 

~ompulsory diversification is different from the multipurpose concept 

discussed he~e. 'The multipurpose production approach is defined here as a 

carefully planned and implemented entry path into the capital goods industry. 

Furthermore, it permits the creation of manufactur"ng facilities which cannot 

exist if only the specialized units are considered. 
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40. Multipurpose production should not be planned and implemented as a 

"passive" entry into the capital goods sector. The multipurpose plant should 

be considered as a development pole which, in time, hands the manufacture of 

products over to new spe~ialized units. The increase of the market and the 

mastery of the technologies within the multipurpose unit form the basis for 

this possibility. 

41. 1lle multipurpose production route brings with it some specific problems. 

At the project level, the selection of a homogeneous product mix and of 

compatible production technologies are very important. In this respect, 

UNIDO's experience has shown that creation of specialized project 

identification and design tearas, and utilization of Analysis of Technological 

Complexity (ATC) methodology could be very effective. 

42. International co-operation 1s indispensible to the developing countries 

efforts to enter into the capital goods sector. In this respect, the 

attitudes of the involved parties towards co-operation and their strategies, 

to a great extent, determine the success of devel~p~ent. Recalling the 

long-term nature of tte devElopment process of the sector, it is desirable 

that the co-operation arrangement~ should cover comparable timr 

However, this is not always the case. 

L.3. Creation of an industrial planning system is the first activity requiring 

technical assistance. It ~hould b£ stressed that planning is not a one-time 

activity; on the contrary, it is a dynamic on-going process. 1llereforP., a 

technical assistance p~cgramme should not be limited to the periori required to 

draft the plan, but ehould ext~nd into the implementation stage. In this 

regard, UNIDO haa wide experience and has developed new and effei:tive tools 

and methodologies for sect.cral !Jlanr.ing. 

44. Diagnosing the exicting facilities, and selecting the products and 

technolo&ical routes and carrying out feasibility studies are already project 

level artivities which should be carrie~ out within the framework set by the 

plan. UNIDO has gained experience in these areas and is in a position to 

provide techniral assis:~ance when requested. 
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45. ~o-ope1ation for project implementation involves, among others, transfer 

of technology (including trHining) ard financing. Required technologies for 

transfer can range from adopted designs anrl manufacturing process files of 

simpl€ praducts to those involving complex designs ano processes, and 

large-scale traL1ing p1-ograDBD~s. In some cae;;es, small and medium-scale 

enterpr~ses in developing countries may find it difficult to have 2ccess to 

the internationaJ technology market. The size of toeir operations may not be 

uf interest to large-scRle technology sellers in the developed countries. 

Adciticnally, small- and medium-sized enterprises from devEloped countries 

have, up to now, shown a cautious interest in co-operation arrangEments 

involving technology tran&fer. 

46. At the low-technology end, where th~ adopted dez;igns are of importance, 

~ore developed developing countries appear to be the most suitable suppliers 

of technCl logy. 
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Points for discussion 

47. Technoiogical change JS accelerating ~apidly and, ~f all new 

technologies, informatics can be ex:ected to have most impact on the 

manufacturing sector. 'nte informatics sector has been targeted by many 

developed countries, as well as some developing ones, as a priority for 

national efforts. 

48. 'ntese new technological developments are affecting the industrial 

strategies available to the developing coul.tries. 'nte levels of technological 

complexity in the productivn of capital goods is increasing and, the entry to 

new stages of production is becoming more difficult for most of the developing 

countries. 'nterefore, the technological gap between industrialized and 

developing ~ountries in the production of capital goods is widening. 

49. Tiie effects of such technological changes, give grounds for concern with 

regard to appropriate responses on the part of developing countries. Ne~ 

forms of production in developed countries which minimise the use of expensive 

labour, both skilled and unskilled, can affect developing countries' present 

advantages in terms of lower labour costs. Again, highly flexible production 

systems in developed countries may allow quick and improved responses to 

changes in demand patterns and material inputs prices, thus increasing their 

international competitiveness. National choices have to be made in full 

consciousness of international developments, and an explicit view of the 

country's international exchanges in the future. Tite following questions 

therefore arise: 

a) What are the implications for the future international division of 
labour; in ~articular, will the present gradual process of 
redeployment to the developing countries be arrested or reversed? 

b) To what extent should national choices in the manufacture of capital 
goods in developing countri~s be influenced by the above? 

c) Is it in the long-run interest of developing countries to enter into 
the capital goods sector by adopting low level technologies, bearing 
in mind the accelerating pace of technological change? 

d) What new measures of international co-operation can best assist 
developing countries in making these choices and carrying them out, 
and how can UNIDO contribute to this end? 
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50. As already emphasized :n this paper, the most difficult stage for a 

newcocer developing country is that of entry into the capital goods sector. 

llte following questions therefore arise; 

a) What criteria should be used in determining; 

Sub-sectors of capital goods production; 
Specific products; and 
Technological routes of entry? 

b) What role can regional co-operation play in promoting the entry of 
developing countries into the capital goods sector? 

c) What could be the validity of the multipurpose production approach as 
an entry route? 

d) What forms of international industrial co-operation could be used to 
support the multipurpose production approach? 

e) How could UNIDO increase th~ effectiveness of its technical ~ssistance 
in the field of capital goods industry, and particularly in the 
development planning of the sector utilizing, among others, the 
Analysis of Technological Complexity (ATC) methodology, to those 
developing countries which are entering into or broadening their 
capital goods industries? 
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