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ABSTRACT 

The primary purpose of this study was to collect and analyze data 

on how Nigeria might develop an appropriately configured educational 

system(s) by utilizing strategies that have been successful in several 

selected countries for developing their human resources and improving 

their economic posture. Nigeria has relied heavily on traditional and 

academic education for over 120 years. Given the unproductive nature 

of some sectors of the Nigerian labor force and a collapsing economy, 

it seems appropriate at this time to consider an alternative approach 

with an educational system that has been used with some success. 

The study used a historical descriptive and prescriptive base for 

the determination of several key issues because of the lack of current 

data from Nigeria. One such key issue dealt with whether or not it 

could be demonstrated that there was, in selected countries, a 

demonstrable linkage between technical and vocational 

education/training and human resource development and economic growth. 

The nations used as basis for comparison are Brazil, Mexico, and 

Venezuela because they exhibit certain traits in common with Nigeria. 

The importance of technology to economic growth was discussed and 

the reasons why technical/vocational programs should be stressed in 

Nigeria were given attention. The failure of large expenditures in 

education to produce much increase in gross domestic and national 

product is attributed to the fact that such skills training has been 

iv 



quite neglected in Nigeria, in contrast to more formal, degree-focused 

curricula. 

Education has been targeted to areas where employment for these 

skills does not exist; in other words, a glut of some professionals 

exists, while industry and agriculture are in critical need of workers 

proficient in those aptitudes formulated in technical/vocation 

courses. 

A comparison was made between Nigeria and three Latin American 

countries. The technical/vocational programs of these three countries 

were studied, including why some of these have been so successful in 

providing both the population needing jobs and the industry needing 

trained personnel. Their rising GDP and GNP was cited as proof of 

effectiveness. Certain specific recommendations were made for Nigeria 

in its task of improving planning and implementation of 

technical/vocational education. It was stressed that Nigeria has the 

potential, both in resources and in will, to develop more fully this 

sector of its education framework. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

The primary purpose of this study is to collect and analyze 

data on how Nigeria might develop an appropriately configured 

educational system(s) by utilizing strategies that have been 

successful in several selected countries for developing their human / 

resources and improving their economic posture. Nigeria has relied 

heavily on traditional and academic education for more than 120 

years. Given the unproductive nature of some sectors of the 

Nigerian labor force and a collapsing economy, it seems appropriate 

at this time to consider an alternative approach with an educational 

system that has been used with some success. 

There seems to be a consensus among nearly all economists that 

technological advancement is necessary for any country to develop 

economically. Therefore, the types of educational curricula 

(particularly technical and vocational) adopted by some Third World 

countries who exhibit certain commonalities with Nigeria have been 

studied. It is felt that an extensive program of technical and 

vocational education/training in a nation's postsecondary education 

system contributes significantly to its human resource development 

and economic growth. Pemberton concluded that a shift in emphasis 

from traditional liberal arts curricula to technical and vocational 



curricula had a significant impact on human resource development and 

economic conditions of the British Caribbean. 

The countries that were the focus of this study are Brazil, 

Mexico and Venezuela. Some of the major characteristics that these 

countries have in common with Nigeria include diverse ethnicity, 

military regime at one time or another, and oil production as part 

of their gross national product (GNP). However, oil was much more 

important for Mexico and Venezuela than it was for Brazil. Other 

commonalities include regional imbalances; differences between urban 

and rural sectors; cultural, economic, social, and political 

marginality; and the fact that they all are Third World countries. 

It is worth mentioning at this point that there are ties and 

relationships with these countries, particularly Brazil, that would 

make the consideration of their educational system(s) more 

acceptable to Nigeria. 

Background of the Problem 

The difference between the rich and poor countries is the 
level of their technologies so that they are no longer 
dependent on the rich countries, whose basis of richness 
is their advanced technology. Nigeria is a poor country 
trying to raise the standard of living of her people and 
is looking for a way to acquire advanced technology 
rapidly. 

This position, taken by Shekarua Y. Aku, Dean of Engineering at 

Ahmadu Bello University, Zaria, Nigeria, sums up the problem facing 

Nigeria. He is a respected Nigerian educator and scholar. Aku 

further observed that 

the present state of technological development in the 
Third World countries (including Nigeria), is 



characterized by disease, hunger, poverty and ignorance. 
Populations are largely agrarian and Illiteracy is very 
high as most children do not have access to schools. 

Need for the Study 

It is felt that the human resource development and resultant 

economic growth of Nigeria hinge on the type of educational 

program(s) the country adopts. A number of research findings have 

indicated several relationships between technical and vocational 

education/training, human resource development and economic growth 

of a nation. Writing under the title "Vocational Education and 

Training of Industrial Labour in Brazil," Claudia de Moura Castro, 

concluded that the National Industrial Apprenticeship Service 

(SENAI) program made a significant impact on human resource 

development and economic growth of Brazil. It also enhanced 

4 
Brazil's social development. 

Given Nigeria's level of development and available resources, 

it would appear that technical and vocational education/training can 

impact human resource development and as a result, the economic 

growth of Nigeria. Nigeria's international trade also is critical in 

the overall economic plan. Relying mostly on exports of crude oil 

for income to pay for imports constitutes a serious problem. The 

prices received for these exports are falling in the world market 

despite increases in quantity. At this time, Nigeria is powerless 

to do anything about it. The need to import "appropriate" capital 

goods for domestic industrial expansion has become very acute if 

diversification of the export base is to be accomplished. Thus an 



urgent need exists for a system of education that would supply the 

nation with needed manpower. 

Definition of Terms 

The definitions of terms used in this study are as follow: 

Black market—"A market in which sales take place at a price 

above the legal maximum." 

Brain-drain—The migration of highly qualified professionals 

from the developing countries to the developed countries. 

Emphasis should be placed on professionals. 

Comparative advantage—"The relative advantage of a country in 

producing certain commodities or services. Unless a 

country had the same advantage in producing all goods and 

services, there would be some in which it had less 

relative advantage, and it would therefore gain by 

importing those and by exporting the ones in which it had 

the greatest relative advantage." 

Gross domestic product (GDP)—"The total value of final goods 

and services produced during a period of time by factors 

of production which earn income within the country 

concerned (including factor income earned within the 

country by foreigners)." 

Gross national product (GNP)—"The total value of final goods 

and services produced during a period of time by factors 

of production residing in the country concerned. "Final" 



means for the final purchase during the period and 

o 

includes raw materials purchased and held in inventory." 

Human resource development—"The process of increasing the 

knowledge, the skills, and the capacities of all the 
9 

people in a society." 

Third World—A term used to distinguish nations other than 

the industrialized countries that are aligned with neither 

the NATO pact countries nor with the Warsaw pact 

countries. 

Scope of the Study 

This study was designed primarily to conceptualize a 

post-secondary education program(s) that would have a positive 

impact on the social and economic development of Nigeria. Not all 

of the possible variables affecting human resource development and 

economic growth through higher education were studied. Emphasis was 

on the role of technical and vocational education/training programs 

in postsecondary education with specific reference to the 

development of human resources and the economic growth of Nigeria. 

The decision to limit the scope of this study to determining 

only the effect of postsecondary technical and vocational 

education/training on human resource development and economic growth 

of Nigeria, is based primarily on the national need for technical 

and vocational programs. In addition, there is a practical concern 

for what data exist and are available to this research. Further, 

available data and research findings from selected countries have 



been used to provide a data base on which decisions were made 

relative to vocational/technical education programs in Nigeria. 

It must be noted that the data are limited in the case of 

Nigeria, largely because special, sophisticated data collection 

techniques (such as census, educational record maintenance, 

governmental budget compilations, etc.) are relatively new in 

Nigeria. Nevertheless, any data collected must be in some way 

relevant to Nigeria; this is why data from Brazil, Mexico and 

Venezuela should be useful. This study will be approached from a 

historical descriptive and prescriptive standpoint. 

Other Similar Studies 

Very few studies were identified which were leveled 

specifically at the relevance of technical and vocational 

education/training. The ERIC system was also employed in the search 

for literature. Among its 305 items were only four that reported 

research of any consequence on the relevance of technical and 

vocational education/training to human resource development and 

economic growth of a nation. There were, however, a number of 

collections of essays regarding technological development in 

Nigeria. These essays reflect in detail the need for educational 

improvement and sources of funding. There was little attempt to 

show the relationship/correlation between technical and vocational 

education/training and human resource development and economic 

growth of Nigeria. 



Study Questions 

The specific questions to be addressed are: 

1. Is there a relationship between the number of technical and 

vocational education/training graduates and growth as 

measured by GDP and/or GNP? 

2. Is there a relationship between the type of post-secondary 

education programs and economic growth? 

3. What relationship, if any, is there between the amount of 

public and/or private sector dollars invested in education 

and GDP and/or GNP growth? 

4. What impact, if any, do shifts in emphasis from liberal 

arts to technical and vocational curricula have on GNP? 

5. Do historical relationships exist between technical and 

vocational training and the level of technological and 

economic development of a nation? 
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CHAPTER II 

LITERATURE REVIEW 

An understanding of the various factors underlying successful 

economic development programs usually involves an understanding of 

the contributions that postsecondary education can make to the 

social and economic development of a nation. Accordingly, this 

review of the related literature is approached from that basis. 

E. F. Schumacher's Small is Beautiful takes as its thesis the 

contention that "bigness" is the nemesis of anarchism because 

bigness is too impersonal, too power-centered, too strictly focused 

upon a limited definition of growth (generally in terms of capital) 

to encompass the full implications of economics. It is Schumacher's 

belief that small, where small means country, industry, society, or 

whatever, is a "better" way of achieving full development of both 

individuals and society. V.'hile Schumacher can be characterized as 

somewhat of an anarchist, it is not the undisciplined anarchy of the 

mob run wild; rather, his essays reflect a conservative approach to 

the management of social and economic life in which smaller units of 

commerce and industry are perceived as more innately humanistic than 

larger units such as multinationals, empires, and conglomerates. 

This text is relevant to the present study in that it focuses upon 

the question of development in the emerging state as one that should 

make full use of human resources and should facilitate individual as 

well as societal growth or progress. 
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Amoda and Tyson's collection of essays, monographs, and 

2 
articles titled Technological Development in Nigeria is a 

fundamental resource for this study. It is a wide-ranging 

collection of essays and articles relevant to the continuation of 

technological development in Nigeria and represents an assortment of 

ideas that focus upon various aspects of Nigeria's development. 

Included are policy statements, issues relevant to factory design 

and management, educational issues, scientific issues, technology 

transfer between the United States and Nigeria, and a host of other 

subjects too extensive to describe specifically here. Of special 

interest is the section of the document which represents papers and 

essays at the Plenary Session of the Nigeria-U.S. Continuing 

Committee. The papers and essays focus on the roles of both Nigeria 

and the United States in upgrading the Nigerian educational system, 

particularly in terms of scientific and technical education for 

economic development. A very complete resource on development in 

the various sectors, this volume is a step-by-step guide to various 

programs on all educational levels and to a number of models that 

can be readily understood. 

Morris, Sherril, and Scriven, principal investigators and 

consultants of Genesys Systems, Inc., have produced a text titled 

3 
The Return on Investment in Continuing Education of Engineers that 

summarizes the efforts of a team of researchers studying the 

relationship between measurable performance of on-the-job engineers 

and participation in continuing education programming. The results 

of the study include the following: 1) continuing education 
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participation, in other than regular academic courses, is a dominant 

predictor of performance; 2) continuing education participation 

results in positive work attitudes and resultant personal benefits; 

3) continuing education rather than university credit courses are 

attractive in terms of perceived benefits; 4) effects of continuing 

education over time appear to be cumulative; and, finally, 5) it 

appears from the study that continuing education data are relatively 

consistent over time and that this suggests that it is a valuable 

tool for maintaining professional excellence. This study 

demonstrates that initial education although important, is perhaps 

not the only aspect of education that may relate to economic 

viability. 

A second fundamental reference for this project is Charles 

Myers and Frederick Harbison's Education, Manpower, and Economic 

4 
Growth. This book is an analysis of the variances in national 

human resource development based upon a classification system that 

divides countries into four levels of development. It gives clear 

reasons why the development of its population is the most positive 

way to build a modern state. It also presents strategies for 

different types of education, and for integrating human resources 

into overall economic planning, and advances certain consequences of 

having an imbalance in various educational sectors such as stressing 

higher education at the expense of vocational and technical 

training. This source is used extensively in the comparative 

discussion and needs no additional analysis at this juncture. 
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A third fundamental reference for this study is Colin Clark's 

The Conditions of Economic Progress. Although this book may be a 

bit old, it deserves being called a "classic." It clearly shows the 

course of industrial development and how productivity in any one 

sector improves others as well, spurring economic growth. It also 

treats the need of a trained labor force in some detail. 

Writing in the American Economic Review, Theotino Dos Santos 

demonstrates how, without the technology and workers capable of its 

utilization, the Third World remains in a "neocolonial" position in 

regard to the developed nations. The article gives insight into the 

resulting exploitation such as low prices paid for raw materials, 

high prices charged for the necessary imports of both consumer goods 

and industrial needs. 

Russell C. Davis's Planning Human Resource Development: 

Educational Models and Schemata presents various methods that can 

be utilized by those involved in manpower planning. It goes into 

both economic and social goals, target setting, costs, and rate of 

return. The book also addresses the fact that in previous models, 

the technical subprofessional need has not been filled via the 

training process. It is stated that it is unfortunate that too much 

stress has been placed on educating the professional. 

William F. Freithaler's Mexico's Foreign Trade and Economic 
o 

Development, although focused on one nation, has ramifications for 

others. It confronts the dilemma of the Third World, the attempt to 

build a modern economy rapidly through heavy investment of scarce 

capital in plant and equipment rather than human resources. It also 
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shows how the lack of skills, massive unemployment, and 

underemplo3nnent can drain an economy when this lack of emphasis on 

manpower is pursued. 

Moore and Feldman's Labor Commitment and Social Change in 

9 
Developing Areas deals with the problems of utilizing the expanding 

populations in the Third World in a productive work force. It 

discusses the adaptive capacity of these workers, their movement 

from agriculture to industry, and labor stability and its Import, 

among other significant topics. 

Thomas J. LaBelle's Education and Development; Latin America 

and the Caribbean is a work devoted to development education in 

its various forms and the impact of this education on national 

development. Difterent types of education are examined as to their 

roles and functions and whether these advance or actually hinder 

economic growth. Its essays on rural education are especially 

enlightening in the realm of vocational training. The contents 

could be extrapolated to fit the Nigerian situation. 

Thomas N. Osborn's Higher Education in Mexico (1976), while 

not directly concerned in the area of technical and vocational 

education, offers reasons for the failure of formal, higher 

education to contribute its expected share to economic development. 

It posits that a glut in some professions, the idea of prestige, and 

too lavish governmental spending in this educational sector are some 

of the problems. Inferences can be drawn that more practical, less 

costly, training in needed skills could prove more useful. 
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12 
Robert I. Rhodes has collected several good readings that 

discuss the spread of technology in the Third World, and how this 

has created new elites and raised aspirations and the demand for 

education. The shift of populations, basically unskilled, to the 

cities is explored, stressing the need for training. 

In exploring how and why modern technology changes old concepts 

of work, Irene Taviss and William Gerber's Technology and Work 

13 
(1969), states that manual skills will decline in importance 

throughout the world, meaning that workers must be educated to adapt 

and perform productively in an era of rapid shifts. 

The director of the Nigerian Universities Commission, 

14 
Washington Office, Akinjide Osuntokun, outlines the historical 

perspective of the evolution and expansion of higher education in 

Nigeria. Insights into how educational policies were formulated and 

the rationale behind the location of the universities and their 

course offerings are also given. 

In Africa Guide: 1983, a factual array of information on the 

various nations of Africa, including Nigeria, are presented. It 

also presents facts and figures on growth of economy, monies spent 

on industry, the different sectors of the economy and their relative 

productivity, planning measures, population, and so on. 

Claudio de Moura Castro gives some insight into how 

investment in this educational sector "pays off" by enhancing growth 

of the economy as well as in social development. 

The Embassy of Mexico in Washington, D.C., published a document 

titled Mexico: An Overview in which various aspects of the country 
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were discussed. Economic growth, how and why its industrial base 

has developed, a look at agriculture, and some of the ways in which 

human resources have been expanded to keep pace with a growing 

population were dealt with in detail. 

The Nigeria Project Task Force of the Committee on Education 

and Human Resource Development in a study on Nigerian Human Resource 

1 o 

Development and Utilization demonstrates what Nigeria has 

accomplished in both developing its population and utilizing this 

resource as effectively as possible. The study outlines the needs 

of manpower, how labor is absorbed, and the various productivity 

sectors of the economy. 
19 

Michael Redclift discusses one rural project and its success 

in raising productivity in the agricultural sector of Mexico. This 

article is very important for showing just how technology transfer 

takes place and causes economic development beyond its immediate 

place in the economy. 

20 
Image of Brazil gives some general figures on the growth of 

Brazilian economy, the expansion of industry, and its 

diversification. It demonstrates that all of these factors demand 

that attention be paid to skilled labor if development is to 

continue, thereby absorbing a fast-growing population. 

David Apter's "System, Process, and Politics of Economic 

21 
Development" shows why development in the Third World may not 

proceed as it did in the West. It also discusses the consequences 

of increased demand for jobs by the unskilled and why urbanization 

is rampant. 
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22 
According to Casanova (1970), the marginal segments of 

society must be raised above subsistence levels through skills 

training (votech education/training) if economic growth is to be 

sustained. Although the book specifically addresses democracy in 

Mexico, it has ramifications for other Third World countries. 

John Friedmann's "The Future of Urbanization in Latin 

23 
America" is an excellent statement of the needs of growing 

economies and the dysfunctions and inadequacies that have curbed 

development in much of the Third World. 

Jorge E. Hardoy's City and Countryside in Latin America: An 

24 
Analysis of Social and Economic Relations discusses various models 

for development in both industry and agriculture, how technology can 

best be transferred, and the place of various sectors of labor in 

the overall planning. It offers good models of development to 

follow. 

25 
A compilation of readings entitled Latin America in the Year 

2000 is devoted to planning for progress in Latin America. 

Guidelines for the establishment of models in planning for change 

are given by Oswaldo Sunkel's article "The Political and Theoretical 

Task of the Planner in Latin America." Sunkel stresses that these 

models can then be used in formulating various policies. Several 

selections are cited as to models for formulating educational 

policies for development. The need for skilled workers and how this 

goal can best be reached are considered as well as a look at how 

underdevelopment is connected with lack of native skills. These 
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guidelines and models have implications for other Third World 

countries apart from Latin American countries. 

In Obstacles to Change in Latin America, Claudia Veliz offers 

cogent reasons why economic growth is difficult in the Third World. 

She actually states what types of training may be needed among many 

other aspects of the problem. 

27 
Correa's "Education in Brazil" cites a number of educational 

programs that are concerned with technical/vocational efforts. It 

sets forth goals of these programs, and their progress in the 

provision of skilled labor. 

Lukomski's "Alternatives for the Training of Skilled Industrial 

28 
Labor in Sao Paulo, Brazil" describes its model of development, 

and its progress in the past two decades in skills training in 

various occupations. Lukomski also offers a fine introduction to 

the SENAI training program in Sao Paulo, Brazil. 

29 
Martorana demonstrates the value of short courses in the 

development of human resources in Latin America. He also provides a 

discussion of the different approaches taken by different nations in 

this area and the effects in the labor market. 

Medina and Izquierdo's Education and Youth Employment in Less 

30 
Developed Countries offers the case of Mexico, as it combats a 

high un- and under-emplo3rment of young people. It also cites the 

need for skilled training as the best means of helping both the 

individual and the Mexican economy and presents several strategies 

that are being utilized for this purpose. 
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A brief but complete look at the SENAI program, its history, 

objectives, methods, and some of its achievements in skills training 

of both youth and adults were presented by Jerry H. Robbins, in his 

article on "SENAI: Model for Latin America.""^ 

32 
Kistler's "A Finger on the Pulse" demonstrates the need for 

cooperation between industry and education in order to ensure 

skills in the right sectors. Without this cooperation, economic 

development and stability are difficult if not impossible to 

achieve. 

Leonard J. Young's "The ILO and Vocational Training: Helping 

33 
Developing Countries Help Themselves" gives examples of successful 

vocational programs in various nations. The article also 

characterizes what makes these vocational programs work. 

Among the major sources used for this study is a publication 

entitled "Seminar on the Financing of Education in Latin America," 

produced as a result of a series of workshops held jointly by the 

34 
Inter-American Development Bank and the American government. This 

pivotal work, which will be discussed in greater detail in this 

study, contains a variety of analyses of the relationship between 

levels of public and private sector funding and educational 

achievement in Latin American countries. It also contains a series 

of papers that trace the relationship between education and economic 

growth. Several writings stress vocational training. 

The UNESCO interest in human resource development has fostered 

the creation of a significant number of publications relevant to the 

35 
field. Technical and Vocational Education in Asia and Oceania is 
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a summation of the developments in human resources in these nations; 

it provides an overview of the impact of technical and vocational 

development on the entire economy. For example, UNESCO-sponsored 

research teams have contributed "Combining Education and Work: 

Experiences in Asia and Oceania: Nepal," which describes the 

impact of work-study programs, specifically in Nepal, and focuses 

upon the ability of such programs to mobilize rural communities to 

both educate youth and provide for social and economic change. 

Similarly, "Combining Education and Work: Experiences in Asia and 

37 
Oceania: Phillipines," addresses the same subject with an 

emphasis upon an experimental study in the Phillipines, This 

project focused on the development of schools in conjunction with 

the management of specific food-production improvements, 

A number of articles published by the Organization for Economic 

Co-Operation and Development are important. First in "Policies for 

38 
Higher Education in the 1980's," which focuses on trends in 

admissions and patterns of provisions as well as a theoretical 

summary of the main issues to be faced in the coming years. 

39 Pemberton discussed developments in technical education in 

the British Caribbean between 1940 and 1960. He concluded that 

during this period, a gradual shift in emphasis from liberal arts 

and humanities to technological subject areas improved the economy 

of the Islands and provided for greater development of human 

resources. 

Schlie and his associates prepared a case study of the U.S. 

application of science and technology to development in developing 
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countries. In essence, this report is a description of a program 

established by the United States through colleges and universities 

to offer technical assistance to developing nations. 

41 
Haddad and his associates outlined the World Bank's 

interpretation of education development and provided a policy 

framework for the funding of education. The issue dealt with in 

this report include: expansion and equalization of educational 

opportunity; the administration and management of educational 

systems; internal efficiency of educational system; and the costs 

and finances of education. 

42 
Another World Bank publication, authored by Iseman, et al., 

deals with two related concerns; adjustment and growth in the 

1980's, and poverty and human development. It distinguishes between 

oil-importing vs. oil-exporting countries and suggests that GNP is 

directly tied to educational levels in a nation. 

43 
Reinhart suggested that in an era of emerging 

internationalism, it is necessary to link the educational advances 

of one nation to another in order to achieve partial as well as full 

global economic prosperity. Further, he points to the lack of 

craftsmen and technicians in developing nations as a major factor in 

limited economic growth. 

44 
Norton and Butler compared the American and West German 

apprenticeship programs and concluded that the West German approach 

to a combination of work and study is designed to supply industry 

with better trained, more competent and motivated workers. 

Additionally, they suggested that the systems used in both nations 
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are of value to the developing nations as models for new approaches 

to training of technicians, 

45 
Martorana suggests that short-cycle educational and work 

experience programs are of value in providing trained manpower for 

industry in both advanced and semi-advanced as well as developing 

nations. He describes several programs that define such employment 

needs, target youth for program involvement, and prepare students 

for entry into the marketplace. He contends that these programs can 

serve the needs of the individual as well as those of the economy in 

general. 

46 
Asayegan studied the link between labor market needs and 

higher education foci in the Sudan, Zambia, and Tanzania, He 

suggests that programs designed specifically to meet the real or 

perceived needs of the labor market will meet with greater success 

in developing nations than do more generalized liberal arts programs 

simply because they can be tied to a "guarantee" of a job. 

Similarly, he notes that a major problem in the developing nations 

is the lack of direct links between education and emplo)nnent, which 

tends to prevent increased enrollment in degree programs which are 

not perceived as having a definitive reward in the form of 

employment as an end result, 

47 
Watson describes the problems in development of higher 

education over two decades in Thailand, he links educational reform 

to an enhanced perception of the link between economic success and 

educational development. He suggests that the Thailand model, in 
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which change was managed over twenty years, is an excellent approach 

to upgrading education without overly rapid expansion. 

Study Design and Methodology 

Design 

As noted previously, a major limitation of this research is the 

lack of current data on Nigeria. Therefore, it is necessary for 

this study to use a historical descriptive and prescriptive base for 

the determination of several key issues. One such key issue is 

whether or not it could be demonstrated that there was, in some 

selected countries, a demonstrable linkage between technical and 

vocational education/training and human resource development and 

economic growth. The nations used as a basis for comparison are 

Brazil, Mexico, and Venezuela. They are marginal Level III 

(semi-advanced) Third World countries. These countries present an 

interesting comparison to Nigeria. Apart from being Third World 

countries, they are all oil-producing nations, and, in addition, a 

reasonable amount of information is available from these countries. 

In the case of Brazil, there are reasons to believe that what has 

worked for Brazil, with necessary modifications, can be adapted to 

suit Nigeria's needs. For example, Nigeria borrowed from Brazil the 

idea of relocating its capital from the coastal region to a more 

centralized area inland. 
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The factors studied were divided into two parts. The first 

part included the following elements: 

1. Number of students participating in postsecondary education 

programs (technical & vocational education/training) in 

universities, technical schools, polytechnics, and other 

similar programs at home. 

2. Number of graduates from such programs. 

3. Students in similar situations abroad. 

4. Number and type of school (technical, vocational, 

polytechnic, university, etc.). 

5. Amount of public and/or private sector funds spent on 

education at all levels. 

The second part included the following elements: 

1. GDP and/or GNP data in terras of U.S. dollars. 

2. Level of industrial development, 

3, Contribution to GNP by extractive and manufacturing 

industries because they contribute more to firm economic 

development, which, in turn, indicates a measure of 

overall economic growth, 

4, Other indicators of economic position. 

Since the study concentrated upon secondary data, it was difficult 

to predict whether or not intervening factors influenced the outcome 

of the study. It was felt that intervening factors, of some 

significance in an empirical research project, are less significant 

herein, and control for such factors was not a question that was 

addressed in this study. However, technology was considered as an 
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intermediate factor and particular emphasis was placed on how 

technical and vocational education/training improved the level of 

technology, which, in turn, impacted on the rate of economic 

development. 

It should be mentioned at this point that randomization of 

variables was not an operational possibility in this case. The data 

employed were readily available, collected internally in each 

country or under the aegis of such organizations as UNESCO, the 

World Bank, International Labour Organization (ILO), and the 

Continuing U, S.-Nigeria Committee; control for intervention and 

randomization had, to some extent, already been employed by these 

research groups. 

Data Collection 

The sources of data relevant to this study included, but were 

not necessarily limited to, the following: 

1. Published historical data regarding the factors discussed 

herein; 

2. Data available from the various education, economic, 

financial, and governmental agencies in the subject nations; 

3. Data taken from the Inter-American Bank's Seminar in 

Financing of Education in Latin America; and 

4. Standard demographic information, 

A major thrust of the report was to study the factors over time 

in order to determine change. Two or more baselines (years) were 

used to show trends through figures and tables. 
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Data Analysis 

To simplify computations, all dollar amounts are in current 

U.S. dollars without taking inflation into consideration; this 

allowed for standardization of such amounts. These countries' 

postsecondary (technical and vocational education/training) systems 

were analyzed and critiqued in order to find out where they have had 

successes and where less successful results have been achieved. For 

recommendations, an eclectic method was used. 



26 

Notes 

E. F. Schumacher, Small is Beautiful (New York: Harper and Row, 
1973). 

2 
Moyibi Amoda and Cyril D. Tyson, Technological Development in 

Nigeria (Lagos & New York: Third Press International, 1979). 

3 
Genesys Systems, Inc. (Albert J. Morris, Principal Investigator), 

The Return on Investment in Continuing Education of Engineers. 
(Palo Alto, California: American Society for Engineering 
Education, 1978). 

4 
Frederick Harbison and Charles A. Myers, Education, Manpower, and 

Economic Growth (New York: McGraw-Hill, 1964). 

Clark, Colin, The Conditions of Economic Progress, (London: 
Macraillan, 1956). 

Theotino Dos Santos, "The Structure of Dependence," American 
Economic Review 60 (May 1970), 231-236. 

Russell C. Davis, Planning Human Resource Development: Educational 
Models and Schemata (Chicago: Rand McNally, 1966). 

o 

William F. Freithaler, Mexico's Foreign Trade and Economic 
Development (New York: Praeger, 1968). 

9 
Wllbert E. Moore and Arnold S. Feldman, eds.. Labor Commitment and 

Social Change in Developing Areas (New York: Social Science 
Council, 1960). 

Thomas J. La Belle, Education and Development: Latin America and 
the Caribbean (Los Angeles: University of California Press, 
1972). 

Thomas Noel Osborn, Higher Education in Mexico (El Paso: 
University of Texas Press, 1976). 

12 
Robert I. Rhodes, ed., Imperialism and Underdevelopment: A Reader. 

(New York: Monthly Review Press, 1970). 
13 
Irene Taviss and William Gerber, Technology and Work (Cambridge: 

Harvard University Press, 1969). 
14 
Akinjide Osuntokun, Expansion of University Education in Nigeria, 

Occasional Publication of the Nigerian Universities Commission, 
vol. 1, no. 1 (Washington, D. C : NUC, January 1982). 



27 

Enver Carim, ed. Africa Guide: 1983 (Saffron Walden, Essex, Eng.: 
World of Information, 1983), pp. 271-323. 

1 fi 
Claudia de Moura Castro, "Vocational Education and Training of 

Industrial Labour in Brazil" (International Labour 
Organization, 1979), pp. 618-620. 

Embassy of Mexico, Mexico: An Overview (Washington, D.C.: 
Embassy of Mexico, 1983). 

18 
Nigeria Project Task Force, Committee on Education and Human 

Resource Development, Nigerian Human Resource Development and 
Utilization (New York: Education and World Affairs, 1967). 

19 
Michael Redclift, "Production Programs for Small Farmers: Plan 

Puebla as Myth and Reality," International Labour Review 
(1983), pp. 554-555. 

20 
Guillermo de Zendegui, ed.. Image of Brazil (Washington, D . C : 

General Secretariat of the Organization of American States, 
1975), pp. 27-32. 

21 
David Apter, "System, Process, and Politics of Economic 

Development," in Industrialization and Society, ed. E. Mouton 
(New York: UNESCO, 1967), pp. 67-82. 

22 
Pablo Gonzalez Cassanova, Democracy in Mexico (New York: 

Oxford University Press, 1970). 

23 
John Friedmann, "The Future of Urbanizaiton in Latin America," 

Studies in Comparative International Development, vol. 5, no 9 
(1969-1970). 

24 

Jorge E. Hardoy, City and Countryside in Latin America: An 
Analysis of Social and Economic Relations (Buenos Aires: 
Center for Urban and Regional Studies, 1976). 

25 

Oswaldo Sunkel, "The Political and Theoretical Task of the 
Planner in Latin America," in Latin America in the Year 2000, 
ed. Joseph S. Tulchin (Reading, Mass.: Addison Wesley, 1975), 
pp. 65-73. 

Claudia Veliz, ed., Obstacles to Change in Latin America (London: 
Oxford University Press, 1965). 

27 

Luiz Felipe de Seixas Correa, "Education in Brazil," in Higher 
Education and Vocational Education: The Training of Industrial 
Labour in Brazil (University of Maryland, College of Education, 
Panel on International Education), pp. 7-12. 



28 

28 
Michael Lukomski, Alternatives for the Training of Skilled 

Industrial Labor in Sao Paulo, Brazil (East Lansing: Michigan 
State University, Program of Studies in Non-Formal Education, 
June 25, 1972), pp. 24-35, 90-93. 

29 
S V. Martorana, "Short-Cycle Postsecondary Education in Latin 

America," UCLA Educator, vol. 22 (Winter 1981), 8-17. 
30 
Alberto Hernandez Medina and Carlos Munoz Izquierdo, Education 

and Youth Employment in Less Developed Countries (Berkeley, 
Calif.: University of California Press, Institute of 
Industrial Relations, 1978), pp. 27-44. 

31 
Jerry H. Robbins, "SENAI: Model for Latin America," American 

Vocational Journal (December 1972). 

Kistler, "A Finger on the Pulse," . 
vol. 50 (October, 1975), 36-37, 74." 

32 
, A. Kistler, "A Finger on the Pulse," American Vocational Journal, 

33 
Leonard J. Young, "The ILO and Vocational Training: Helping 

Developing Countries Help Themselves," American Vocational 
Journal (December 1972), 18-23. 

34 
Inter-American Development Bank, "Seminar on the Financing of 

Education in Latin America," Mexico City, November 27-December 
1, 1978, Washington, D.C, 1979 (EDRS ED 202 162), pp. 12-20, 
64-72. 

35 
UNESCO, "Technical and Vocational Education in Asia and Oceania: 

Bulletin on the UNESCO Regional Office for Education in Asia 
and Oceania," Number 21, June 1980 (EDRS ED 195 680). 

UNESCO, "Combining Education and Work: Experiences in Asia and 
Oceania: Nepal," 1978. UNESCO-sponsored research into the 
effect of work-study programs in Nepal between 1971-76. 

37 
UNESCO, "Combining Education and Work: Experiences in Asia and 

Oceania: The Phillipines," 1978. 
38 
Organization for Economic Co-operation and Development, "Policies 

for Higher Education in the 1980's," October 1981. 
39 
S. M. Pemberton, "Developments in Technical Education in the 

British Caribbean, 1940-60," Paper presented through the 
Office of Education, Department of Health, Education and 
Welfare, Washington, D.C, February, 1979 (EDRS ED 175 738). 

40 
T. W. Schlie, et al., "A Case Study in the U.S. Application of 

Science and Technology to Development in Developing Countries," 
National Science Foundation sponsored research into the 
University of Hawaii's College of Tropical Agriculture, June 
1978 (EDRS ED 194 328). 



29 

World Bank, "Education: Sector Policy Paper," 3rd edition, 
April, 1980 (EDRS ED 193 769). 

A 9 
World Bank, "World Development Report, 1980," August, 1980. 

B. Reinhart, "The Emerging International Era," VocEd, 56 (May 
1981), 24-26. 

44 
R. E, Norton and Roy L. Butler, 'West German Productivity: Every 

Youth an Apprentice," VocEd, 56 (May 1981), 31-34. 

S. V. Martorana, "Short-Cycle Postsecondary Education in Latin 
America," UCLA Education, 22 (Winter 1981), 8-17. 

D. Asayeghn, "Higher Education: Labor Market Review," 
Comparative Education Review, 26 (February 1980), 88-94. 

K. Watson, "The Higher Education Dilemma in Developing Countries: 
Thailand's Two Decades of Reform," Higher Education, October 
1981, pp. 297-314. 



CHAPTER III 

IMPORTANCE OF TECHNOLOGY AND TECHNICAL 

EDUCATION/TRAINING TO ECONOMIC DEVELOPMENT 

Importance of Technology to Economic Development 

Especially since World War II, economists, technical and social 

planners, and other experts have been intensely interested in 

economic development and how best to foster its growth in 

under-developed portions of the world. The emerging independent 

nations of Africa and Asia, together with Latin America, encounter 

many problems not confronted by earlier industrialized countries. 

In Europe and North America, economic development arose from within; 

it was the product of a multitude of changes—in technology, 

commerce, politics, social relations, and education. By contrast, 

in the Third World, the economic development that has occurred tends 

to be "imported" from the industrialized countries, and has been 

more abrupt, and has left greater cultural, social, and political 

discontinuity and dislocation in its wake. Iran is a good case in 

point. 

The preconditions for economic growth, while generally well 

understood, are difficult to accelerate to that point often labeled 

as "take-off." This process requires natural resources, technology 

in production methods, and capital formation as evidenced by a 

surplus over subsistence. Another factor is that of population. In 

any examination of these "basics" necessary for economic 

30 
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development, it becomes clear that certain conditions must be 

considered. For example, ample natural resources can be extremely 

limited, rapid population growth, endemic in much of the Third 

World, can curb the developmental process, and capital accumulation 

in nations at the subsistence level will be slow. Nevertheless, 

technology might well afford the best route to building a modem 

economy. 

f The importance of technology to economic development, at least 

in part, is predicated on the ability of that technology to affect 

natural resources, human resources, and capital accumulation, the 

factors crucial in achieving economic "take-off." A major factor in 

the transformation of society is the changing composition of the 

work force. A work force may be identified in terms of the forms of 

production, that is, (1) primary, (2) secondary, and (3) tertiary. 

In most of the underdeveloped world, most workers are clustered in 

the primary industrial sector that includes agriculture, fishing, 

forestry, and sometimes mining. Thus, "primary" refers both to a 

stage of development and to the fact that workers deal directly with 

raw materials. This is why Shekarua Y. Aku, Dean of Engineering at 

Ahmadu Bello University, Zaria, Nigeria, attributes this condition 

to the level of technology, which is the root of the basic 

2 
difference between the rich and poor countries. 

As technology increases, more workers move into secondary 

industries such as manufacturing and construction; raw materials are 

converted into goods within the nation itself rather than imported, 

at high cost, from industrialized nations. Finally, tertiary 
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industry becomes the largest employer. This form of production 

includes transportation, communication, commerce, and professional 

3 
and personal services. In the early stages of industrial 

development, the preponderance of workers are engaged in the 

cultivation and collection of raw materials for direct consumption 

as food, and providing for clothing and shelter. Only with 

technological improvement does agricultural productivity rise, 

releasing workers for utilization in manufacturing and construction, 

where their efforts yield the higher earnings that allow them to 

purchase consumer goods supplied by the industrial sector. The 

proportion of the labor force in agriculture decreases; however, 

because the sectors are linked together, improvements in one sector 

effect the others. Although fewer workers engage in farming, 

productivity in agriculture is enhanced by improvements in machine 

technology and by related efficiencies in marketing and 

4 
distribution. 

In the dynamic economic development ushered in by technology, 

the phenomenon of increasing returns, the so-called economies of 

scale or mass production, is in evidence. Technology brings about 

the advantage of large-scale division of labor. Each underdeveloped 

region, lacking such technology, cannot reach the scale of operation 

to achieve efficiency. Channeled into optimal patterns, technology 

can make possible, if all factors together can be increased in size, 

dramatic spurts in economic development. Technology is crucial over 

and above its component parts, for it involves certain 

Indivisibilities or externalities which must be considered as well. 
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For example, for industry to flourish, a railroad may be required, 

electrification needed, or public health protected. These 

prerequisites for industry to flourish are fully discussed in both 

the Brazilian and Mexican embassies' publications cited in this 

study. These public "improvements" go far beyond the primary 

target, stimulating economic progress and affording benefits to a 

far wider constituency than a given industry or even a single 

sector. 

Much of the underdeveloped world is lacking in natural 

resources; some of the raw materials which are possessed are 

becoming obsolete in competition with the scientific creation of 

inexpensive synthetic substances in the advanced countries. It is 

readily apparent that economic development, in terms of natural 

resources, must derive from new and better uses of existing 

resources through improved technology. An example is the "green 

revolution" based on new varieties of high-yield grains that has 

greatly increased the food supply available from the same amount of 

land. This represents economic development, but once again, one 

that is formulated on technology because it involves the appropriate 

use of fertilizer, pesticides, and mechanization of planting and 

harvesting in order to maximize productivity. In addition, road and 

railroad construction and irrigation projects accompany the process, 

furthering development beyond the agricultural sector itself. 

Technology is costly, and once an investment is made, there is a 

tendency to expand its use to protect the investment already made. 
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Technology has a decided impact on a society; this impact can, 

in its turn, lead to increased economic development as well. 

Indeed, the pace of technological "borrowing" and adaptation from 

the West oftentimes outpaces changes in other components of social 

life. Technology, in other words, is the first change. Adjustments 

must then be made to effectively absorb the innovations. These 

adjustments are either in themselves or are the agents of economic 

development. Mass produced transistor radios, available to every 

rural dweller, serve to raise expectations. As communications 

increase, bringing news of high living standards to the most remote 

of areas, people become aware of possible alternatives to poverty. 

The newly awakening people teel that they too are entitled to the 

benefits of advanced technology and the economic betterment these 

innovations introduce. 

In its role as an effective instrument of economic development, 

technology acts to diminish the older economic patterns that 

o 

frequently hold the Third World in the bonds of neocolonialism. 

These models may have been beneficial in the short run. The 

advanced nations receive raw materials from the Third World 

countries which also serve as their markets for finished goods. The 

advanced nations retain all the profits they are able to glean, 

while the underdeveloped states get in return some capital 

investments, thereby creating some jobs and productive capacity, as 

well as earning a portion of profits in the form of taxes. But 

lacking their own technology to process their own raw materials, and 

not being able to stop the "vicious circle" of low prices paid for 
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the commodity and high prices for imports, the Third World countries 

are forced into retaining their economic dependency. The nation 

with the technology sets the terms of the relationship, and usually 

these terms are not concerned with the economic development of the 

weaker partner. For example, foreign capital may be funneled into a 

sector of the economy that holds out little employment for natives. 

Foreign investment, initiated with little or no thought given to 

overall economic growth, accompanied with the retention of the tools 

of technology by the advanced partner, is the route to continued, 

9 
and even increased, dependency in the underdeveloped nations. Even 

foreign aid bears the same costs; restrictive conditions, such as 

designating funds solely for the military, do little to foster 

"native" technology which could be transformed into a broad economic 

spurt. It is this native technology, that is, innovations that, 

although copied from the advanced or industrialized nations, have 

been caretully adapted to the needs and conditions of a given Third 

World country; such technology must be utilized if economic progress 

is to occur. Thus, "creative" technology, not simply a replica of 

that which worked during the Industrial Revolutions of the West, is 

of utmost importance. It is apparent that such creativity does 

not rest in the special conditions of the West where there are 

relatively small labor pools, an abundant supply of skilled 

employees, plentiful capital, mass production and so on: "When 

technology predicated on this base is imported piece by piece to the 

Third World, economic take-off is not advanced; grandoise projects 

turn out to be fiascos and not a step toward development." 
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International Trade and Appropriate Technology 

While oil and its related industries have played important 

roles in the economic growth of Nigeria, it is becoming more and 

more evident that if Nigeria's export base is to be diversified in 

order to revamp its ailing economy, the importation of appropriate 

technology, therefore, is inevitable in Nigeria's development and 

economic growth process. 

The lack of visible economic growth pattern coupled with recent 

increases in factory shut-downs, massive layoffs, and the 

accelerated rate of compulsory retirement of both private and public 

sector workers, clearly indicate that broader socioeconomic 

objectives and a careful analysis of imported technology were not 

given top priority by the policy makers of Nigeria's previous 

military and civilian administrations as shared by Carim in his 

book, Africa Guide, 1983.^^ 

Development policies directed towards import-substitution and 

the establishment of heavy industries have resulted in high 

production costs and the establishment of enclaves. Furthermore, 

these industries rely heavily, if not solely, on imported raw 

materials and spare parts for production purposes. These raw 

materials and spare parts can be imported only with foreign 

exchange, which places tremendous burden on the scarce foreign 

exchange reserves of Nigeria. Consequently, import quotas are set 

in order to monitor and control the amount of foreign exchange that 

leaves the country. The consequence of such a measure is the 

inevitable closure of some industries and the partial functioning of 
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others. Smuggling and black market also become thriving businesses. 

Encouraging the use of local raw materials and spare parts will 

greatly reduce Nigeria's sole dependence on imports for such items. 

Such a measure will also render smuggling and black market 

unprofitable and thus unattractive. 

The few industries that are functioning now are restricted to 

specific industrial sectors resulting in geographic enclaves. 

Diffusion of industrial and technological development to the economy 

as a whole appears very dismal. 

This chapter will attempt to analyze and evaluate some of the 

major problems facing Nigeria as a result of haphazard importation 

of the so-called sophisticated and modern technology. Some 

recommendations will also be made in this chapter. 

Some economists are of the opinion that Nigeria still has the 

potential for increasing its economic growth through its oil exports 

in spite of a world-wide oil glut. They see this problem of surplus 

supply as a temporary condition. One's concern about such optimism 

is the cost side of the equation, which has not been fully explored. 

Some questions remain unanswered. What has Nigeria to show for its 

huge oil revenue after a decade of oil boom? Beside the military 

regime's impressive network of modern highways, the imposing 

international airport at Ikeja (both of which are in dire need of 

maintenance and repairs), and the establishment of more traditional 

universities with under-stocked libraries, what else is there "to 

write home about?" 
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After much talk and little or no action about rapid 

industrialization and a "green revolution," has the oil revenue led 

to economic progress in Nigeria? Unfortunately, the answer is no. 

There is no inference that economic growth is an end in itself; 

rather, it is a means for expanding and improving the satisfactions 

that a nation can provide its citizens. This can be achieved 

through domestic savings in conjunction with foreign investors' 

capital for manufacturing, commercial, and service enterprises 

vis-a-vis human resource development, The government should provide 

basic public utilities as well as the education of its citizens. 

Regretably, the defunct civilian administration was unable to 

translate the huge oil revenue into a decent life for the average 

Nigerian. Development and economic growth do not start and end with 

investments alone: every nation has a limit to the rate at which it 

can effectively and efficiently digest new investments. Going far 

beyond a nation's absorptive capacity threatens any development and 

growth strategies, which may lead to serious economic distortions. 

It can even threaten the long term development and growth process. 

According to Oleson, development is a profound change in the 

13 
knowledge structure, behavior and skills of the populations, 

Oleson further observed that technology can not be packaged like any 

other commodity and transferred by developed countries to less 

developed countries. Rather technology is derived from dynamic 

activities encompassing research and development and engineering 

which in turn are often intimately linked to organizing production 

and marketing activities. Herein lies the argument that truly to 
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achieve economic growth, a country needs to develop its human 

resources through education at all levels. However, given 

Nigeria's present rate of development, technical and vocational 

education/training should be emphasized. Generally, the development 

strategy of most less developed or Third World countries is based on 

the importation of the so-called sophisticated modern technology 

from developed countries. Without trained professionals and 

technicians who are nationals, such importation frequently results 

in the creation of modern enclaves with all of the accompanying 

political, social, and economic drawbacks. Such trained nationals 

are needed to plan for rational and efficient development by 

carrying out feasibility studies of the right kinds of industries in 

the right locations. They would also determine the appropriate 

level of technology required for such industries based on the 

country's culture, religion, and socioeconomic values. Therefore, 

imported sophisticated modern technology per se is not the magical 

form.ula to rapid economic growth of less developed or Third World 

countries. Without a well-prepared plan or road map, so to speak, 

showing where the country is and where it wants to go, the arbitrary 

or haphazard importation or transfer of the so-called sophisticated 

modern technology from developed countries to less-developed 

countries results in the illusion of development and economic 

growth. Most Third World countries are victims of this process. 

Part of the problen stems from lack of educated citizenry who are 

knowledgeable enough to prepare such a plan or road map and evaluate 

the appropriateness of a given technology. Another part of the 
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problem can also be found in the misconception of the development 

strategy by the neo-classical theory and its proponents. Simply 

put, the theory suggests that the process of development is the 

product of various investments in the factors of production such as 

labor and capital while denying the role of technology as a separate 

factor. 

Acquisition of technology is a very complex process. It 

involves policy statements, regulations and domestic technical 

capabilities derived through postsecondary education (technical and 

vocational education/training). The absence of such human resource 

development will transform such essential factors of development 

(technology) into grave socio-economic and political problems for 

less developed or Third World countries. 

This analysis will center on the premise that the acquisition 

of appropriate technology is essentially a human problem. A 

significant number of Third World countries have discounted, perhaps 

through ignorance, the importance of the organic nature of the 

acquisition of appropriate technology that requires necessary 

infrastructure as well as organizational and institutional set ups. 

The level of development of the Third World country vis-a-vis 

education, culture, religion, value system, work ethic and social 

conditions must be taken into consideration and Integrated with the 

level of technology to be acquired. 

From all indications, Nigeria has not given the acquisition of 

appropriate technology adequate attention at the national policy 
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level. It has not been featured significantly in its overall 

development strategy. 

In Nigeria, the acquisition of inappropriate technology has 

failed to produce substantial economic benefit and may have, in 

fact, hampered progress toward some social and economic aspects of 

the country's goals. 

A series of formal and empirical observations forms the basis 

of this chapter; the focus is on national development policy and on 

how technology was viewed in Nigeria's economic development. It is 

felt that such a study will reveal some shortcomings and indicate 

how Nigeria's development strategy might be redirected. 

First, the formulation of a general theoretical framework will 

enable this writer to analyze the complexities of the acquisition of 

appropriate technology trom both macro- and microeconomic points of 

view. A brief review of international trade theory regarding 

technological tactors is necessary also. The concept of appropriate 

technology and its acquisition will be dealt with as well, in order 

to help decision makers and other Nigerians who are genuinely 

interested and committed to the overall economic well-being of 

Nigeria become aware of such complexities and constraints associated 

with the process. Through this awareness and some education, 

knowledge will be gained. 

A mutual relationship exists between international trade and 

technology and its efficient use. Improvement in the classical 

international trade theory and the structure of the various 

economies of both developed and less developed countries or First 
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World and Third World countries have been brought about through this 

mutual relationship. The interdependency theory helps to buttress 

this contention. 

An overview of the classical and neo-classical theory of 

international trade and technology will help clarify the above 

point. Ricardo proposed a simple statement regarding how two 

countries would possibly gain from trading with each other. This 

early view of the causes of trade is noteworthy. Comparative 

advantages under the assumption of constant costs is the basis of 

mutually advantageous trade. Given the conditions and resources in 

one country,it could produce certain commodities or goods and 

services more efficiently than another country as measured by factor 

inputs per unit of output. But when it comes to relative 

efficiency, it is likely that these commodities and countries could 

vary. When this relative advantage occurs, the basis for trade is 

therefore established. Producing and exporting more of these goods 

and services in which a country is relatively more efficient at 

producing and importing those goods and services in which its 

relative advantage is least, makes good sense. 

The flaw in Ricardo's theory lies in his failure to recognize 

the role of technology as a distinct and separate factor in 

productivity increase. His theory spuriously stresses 

specialization and the international division of labor, which 

supposedly lead to a general level of productivity increase. 

On the other hand, Heckscher-Ohlin's model improved the 

classical framework under increasing costs by stressing the impact 
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or significance of relative price differentials among trading 

partners as an immediate basis for trade. According to the factor 

endowment model, the pattern of trade is explained by differences in 

relative national supply conditions. Similarly, Ohlin attributes 

relative price differentials in national resources endowments. The 

concept of "uneven distribution" of world resources among countries 

seems to be the primary explanation for the pattern of trade. This 

view ignores the importance of other determinants affecting relative 

prices. The assumption that each country uses the same technology 

to produce the same goods seems to be the basis for the factor 

endowment explanation of trade. 

In the same vein, both the classical theory of international 

trade and the Ohlin model failed to consider technology as a 

distinct 'and separate factor input in the production possibility 

curve of a country. The approach Ohlin took was to treat the 

technology factor in the same way as the two conventional factors of 

labor and capital. Technology is considered to be state of the art 

and factories are assumed to operate under conditions of technical 

efficiency. The failure to consider technology as a significant 

factor of production in international trade theory is very limiting. 

In the post World War II period, the growing interest in 

questions of economic development changed the whole picture of 

technology in economic analysis. The effects of exogenous 

technological progress in such concepts as "product cycle" and 

"growth," have been discussed exhaustively. Similarly, the impact 
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of technology on endogenous process of learning by doing, imitation, 

innovation and invention have been widely covered in the literature. 

The concept of "technical progress" deals with technological 

change, using the same type of production function with two inputs 

of labor and capital and technology as a "residual factor," or in 

other words, produces a given output with less inputs. 

Since the end of World War II, technology has seen a rapid 

development and has given a comparative advantage to the country 

that owns it. Related to the rapid development in technology, 

modern economists have increasingly noted that trade, especially in 

manufactured goods, cannot be adequately explained by using the 

Ohlin model. Their studies have underlined the empirical importance 

of technological progress, especially when new goods are introduced. 

Product Cycle Model 

The product cycle model, which takes into account the 

technological gap as the principal factor in trade structure, has 

been generalized by Raymond Vernon. Using the graph below, Vernon 

illustrated the trade pattern one might expect over the life cycle 

of a new product. Time is measured along the horizontal axis. 

Research and development and domestic production begin at t_. Soon, 

at t., the U.S. begins to export the new product to other industrial 

countries. Yet after a lag, these countries develop their own 

ability to produce the new goods, once production technology becomes 

more standardized and learnable. Increasing imitation makes them 

net exporters of the product at t„. The same process could be 
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developed for the less developed countries at t_. The product cycle 

enters its final phase as far as trade is concerned, with the 

product being exported from the rest of the world to the U.S, and to 

the Developed countries. What makes the mature product settle in 

less developed countries is the fact that sooner or later their wage 

rate advantage will call for production in export platforms like 

Brazil, Hong Kong, Mexico, Singapore, South Korea, and Taiwan, just 

to name a few. 

No 
/ 

I. 

t "̂ ̂ "" < r t 
s. 

— _ oucisn-Dr- /i Icnicil Countr lcf i 

'(:'• '•'•• f i m n , "The I r - ' ^ r t f'-.-li ' ^^)rloI,•' Î -.-i H.-<^r jn 
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Figure 1 
Product Cycle Model 

Trade may thus be caused by a technological gap created by a 

substantial endowment of the necessary knowledge, in this case, 

technical and vocational education/training. The possession of 

superior technology often leads to monopolistic power. What makes 

the product cycle theory so interesting is its focus on the 

importance of technology as an important determinant of 

international trade. Similarly, it stresses the fact that besides 

labor and capital, human knowledge and technical ingenuity are 

significant determinants of international trade. 
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Analysis of Trade and Development 

In summary of the international trade theory so far discussed, 

one could state that people and nations have differing resources and 

technological capabilities that complement each other and engage 

them in exchange. "While some nations produce raw materials, others 

produce manufactured goods. This necessitates an exchange according 

to the principles of comparative advantages. However, economists 

are used to thinking of economics in terms of pure exchanges between 

equals so as to draw an aggregate of relationships between 

18 
equals." Characterizing the framework in which the theory is 

supposed to be applicable is necessary at this point. Economies in 

developed countries are self-sustained through technological 

progress, whereas less developed countries play the role of 

suppliers of raw materials to the developed countries. Who benefits 

the most in a scheme consisting of a certain type of international 

19 
division of labor between the "center and the periphery" is 

important to know- The center produces manufactured goods, which 

implies a whole battery of complex processes based on sophisticated 

techniques and the latter supplies raw materials. For this purpose 

the periphery adapts its productive structure by having a relatively 

developed export sector for few commodities. This arrangement gives 

little flexibility in bargaining power. 

Osvaldo Sunkel's article in International Political Economy, 

20 
titled "Big Business and Dependancia," illustrates "dependancia" 

as a dialectic relationship between the center and the periphery. 
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In other words, development and underdevelopment are considered as a 

simultaneous process. 

The product life cycle theory has provided a framework for the 

activities of multinational corporations through direct investments 

and has constituted a reorganized world economic system for the 

underdeveloped countries. This new system is formed as before on 

the basis of dominant and dependent economies. As would be 

expected, benefits derived from technical progress have been 

channeled in obvious disproportion to the center. Unfortunately, 

this trend will surely continue until less developed countries can, 

in turn, reach successful levels of industrialization through human 

resource development and the acquisition of appropriate technology. 

Most economists particularly those from less developed 

countries have taken into account the historical process of 

interaction within the international system. The limitations of the 

shortcomings of the classical and neoclassical theorists have been 

discussed. There is a consensus that the technological gap must be 

bridged. However, this gap is a dynamic one moving dialectically. 

An attempt to analyze the underdevelopment through a static 

comparative approach has led to the formulation of an industrial 

development strategy that takes technology for granted and implies 

that technology can be bought and physically transferred as if it 

were material goods. As a result, most technology does not reflect 

factors endowments of less developed countries. The industrial 

strategy has not only failed to free the economy from its heavy 

reliance on primary exports, but has, in fact, aggravated the 
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situation and nature of technological dependence due to the lack of 

indigenous innovation process and capability. In addition, it has 

also accentuated the uneven nature of development. Nigeria has on 

the one hand a partial process of modernization and expansion of 

capital-intensive activities, and on the other hand a process of 

disruption, contraction and disorganization of traditional 

labor-intensive activities. 

Granted that the effects of technological progress have been 

beneficial to developed countries, the same cannot be said of less 

developed or Third World countries because industrialization implies 

a certain logic of organization and a better comprehension of 

technology and its transfer in the milieu where it has to be 

transplanted. Regretably, most of the previous policy makers in 

Nigeria lack both the organizational logic and the complexities of 

technology and its transfer that influenced the national development 

of any nation. It is felt that technical and vocational 

education/training holds the key to economic development in Nigeria. 

The Importance of Technical and Vocational Education 

to Economic Growth 

According to Frueling, Adam Smith observed over 200 years ago 

that the wealth of a nation is determined mainly "by the skills, 

dexterity, and judgment with which its labor is generally 
21 

applied." Other economists have since confirmed that the economic 

growth of developing countries is closely related to the quality of 

their systems for educating and training human resources. It 
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follows that effective technical and vocational education and 

manpower training programs are critical to increasing the rate of 

economic development and standard of living in the developing world. 

Circumstances clearly demand that the growing populations of 

these regions be trained to utilize the best available resources and 

22 thus help compensate for the lack of investment capital. 

Technical and vocational education is an important condition for 

broadened participation in society and in the economic sector. Any 

program that extends or raises education/training acts to 

redistribute access to the returns of economic development as it 

23 
expands the base of technical skills and competence. At the same 

time, this education/training reduces shortages in the skills areas 

involved. The ideal balance of investment in human resources is not 

that which would produce the maximum increase in the rate of 

economic growth alone, but that which will enhance the ability of 

peoples to participate more fully and more effectively in the 

developmental process. 

Specifically, human resource development as it pertains to 

technical and vocational education/training must concern itself not 

only with supplying manpower in certain areas of present skills 

shortages such as computer operators and technicians, data 

processors, machinists, medical technicians, just to name a few, but 

also must find ways to utilize underemployed manpower or that which 

has never been in the labor pool. In poor nations, particularly 

those with the majority of the population residing in rural regions, 

a vast portion of the manpower pool does almost nothing for there is 
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almost nothing for it to do. When a "boom" or development plan 

comes into being, this pool is swept into low-skill urban jobs for 

the duration; there is almost no decrease in productivity in the 

countryside during their absence which is proof of their redundancy 

in the agricultural sector and their lack of impact on overall 

24 
economic growth. Clearly, opportunity in the form of skills 

building is needed in order to provide efficient use of all 

available human resources, for capital can be put into people just 

as into plant and equipment as a means of modernization and economic 

development. Gross national product is increased as much by those 

trained to operate bulldozers and sewing machines as when similar 

dollars are invested in those pursuing "higher" education programs. 

Indeed, it has been argued that on-the-job training in needed 

vocational trades holds a greater payoff than that secured through 

academic, formal educational programs that have led to a glut of 

25 
"professionals" in much of the Third World, There is evidence to 

suggest that state expenditures on higher education goes to 

subsidize the middle and upper classes rather than on improving the 

lot of the urban and rural poor. As well, many of the recipients of 

expensive higher education eventually leave their homeland for 

better-paying employment in the Western nations, thereby 

contributing to the actual decline in the economic development of 

their homelands. This phenomenon is known as "brain-drain." The 

point could thus be made that funds should be diverted from 
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institutions of higher learning and funneled into technical and 

vocational opportunities. 

The effect of human resource development is frequently 

underestimated even by its most ardent advocates. All too often it 

is looked upon in terms of the individual rather than the fact that 

his increased earnings will benefit himself, his family, and his 

community through more consumption, payment of taxes, and so on. 

This discounts the dynamic nature of education, especially that 

which stresses the immediate useful aspects of learning. Among 

these attributes that are of consequence to the individual and the 

nation are increased mobility, adaptability, and progress of applied 

technology. Each of these, in turn, advances economic development. 

Initially, a heavy Investment in human resource development Is 

necessary to get an underdeveloped country on the road to 

self-sustaining growth. Yet this cost can be lowered without 

decreasing the possibilities of both technological and economic 

growth by giving some balance to formal, expensive, higher education 

and technical and vocational skills training, activities that can be 

undertaken not only in the institutionalized setting but in the 

framework of on-the-job and similar environments. Brazil has 

achieved this goal, as the tables in the following discussion 

attest. Some authorities cite the possibilities for two-year 

community colleges in the realm of technical and vocational 

training. It is believed that this route would be less costly for 

those placing Increasingly heavy social demands on the traditional 

Institutions of higher learning, while, at the same time, satisfying 
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the need for skilled personnel. Cooperative arrangements can be 

made with private industries that would result in the production of 

exactly the type of workers needed in these enterprises; the same is 

") f\ 
essentially true in agriculture. This is exactly what the SENAR, 

SENAC, and SENAI programs are all about. 

Table 1 illustrates the steady increase in Brazil's GDP, 

contrasted with the declining trend in that of Nigeria, 

TABLE 1 
Gross Domestic Product, Brazil and Nigeria 

(Millions of U.S. Dollars) 

1980 1981 1982 

Brazil 235.5 263.9 263,9 
Nigeria 84.9 76.2 73.4 

Source: U.N. Monthly Bulletin of Statistics, vol. 39, no, 2 
(February 1985), pp. Ixix. Ixxl. 

As indicated in Table 2, whereas Brazil maintains a favorable 

balance of payments in international trade, Nigeria's balance of 

payments position has remained unfavorable over the same years. 

Another economic barometer is the foreign exchange reserves of 

a nation. Table 3 attests to the fact that although Nigeria had an 

impressive rererves in 1980, the following 3 years witnessed a 

decline. On the other hand, Brazil started off modestly and 

steadily improved its reserves over the years, and almost tripled 

its 1980 figure in three short years—a remarkable achievement by 

any standard. 
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TABLE 2 
Balance of Payment Position (BOP), Brazil and Nigeria 

(Millions of U.S, Dollars) 

Year Brazil Nigeria 

1981 

1982 

1983 

Exports 
Imports 

BOP 

Exports 
Imports 

BOP 

Exports 
Imports 

BOP 

23293 
24079 
-786 

20175 
21069 
-894 

21899 
16801 

11034 
12603 
-1569 

8915 
11685 
-2770 

8187 
9723 

5098 -1536 

Source: U.N. Monthly Bulletin of Statistics, vol. 39, no. 2 (Feb, 
1985), pp. 130, 154. 

TABLE 3 
International Reserves, Brazil and Nigeria 
(Minus Gold, in Millions of U.S. Dollars) 

1980 

Brazil 5769 
Nigeria 10235 

Source: U.N. Monthly Bulle it in 

1981 

6604 
3895 

of Statistics, 

1982 

14240 
4240 

vol. 39, no. 

1983 

15355 
4897 

2 (Feb. 

1985), pp. 250, 260. 
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Table 4 is almost self-explanatory, but does require some 

qualifications as to the apparently unrealistically low public 

educational expenditure of Brazil. This anomaly is due to the fact 

that the bulk of Brazil's educational expenditure is funded by the 

private sector, specifically industries, churches, international 

organizations and some World agencies. In the case of Nigeria, 

however, the government bears the burden of the whole educational 

expenditure. 

Table 4 also shows that although it costs the Nigerian 

government more money to educate its citizens, they remain without 

much productive capacity. The Brazilian government, on the other 

hand, spends next to nothing in educating and training its citizens, 

of whom 40 million (30%) are economically active. This translates 

not only in individual well-being of the citizens but also in the 

national economic growth of Brazil in general. 

TABLE 4 
Population (in Millions) and Public Educational 

Expenditures (in Millions of U.S. Dollars), Brazil and Nigeria 

Year 

1979 
1981 

Pop. 

115 
124 

Brazil 

Exp. $/person 

7.58 0.066 
10.79 0,087 

* Universities' expenditures alone. 
Source: UNESCO Statistical Yearbook, 1984, 

Pop. 

77 
83 

pp. 

Nigeria 

Exp. ?/person 

2574.3 31.02 
1216,1̂ -̂ 14.65 

iv-7, iv-11. 
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Table 5 indicates the disparity in the numbers of third-level 

students enrolled in Brazilian and Nigerian institutions. It is 

disquieting to note that as recently as 1980, Nigeria did not enroll 

any students in the fields of Home Economics, Service Trades, Trade, 

Craft, and Industrial programs. These are among the key areas that 

determine the productive capacity of a country. 

TABLE 5 
Third-level Students by Field of Study (1980) 

Field of Study 

Number of Students 

Brazil 

403,949 
208,620 
1,956 
6,331 
13,891 
33,162 

Nigeria 

11,420 
4,008 

0 
0 
0 

3,931 

Ed. Science and Teacher Training 
Commercial and Bus. Admin. 
Home Economics (Domestic Science) 
Service Trades 
Trade, Craft, and Industrial Programs 
Agric, Forestry, and Fishery 

Source: UNESCO Statistical Yearbook, 1984, pp. 111-294, iii-303. 

Table 6 shows the numbers of teachers and students in Brazil 

and Nigeria. In universities and equivalent institutions, both 

countries recorded the same teacher/student ratio of 1:13 in 1980. 

However, in 1975 and 1979, Brazil maintained almost the same ratio, 

while Nigeria's ratio was lower for the same two years, an 

indication perhaps of excess of teachers or declining enrollment. 
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The former seems most likely, as there are not enough spaces to 

absorb the aspiring university-bound students in Nigeria. 

TABLE 6 
Third-Level Teachers and Students 

by Type of Institution, Brazil and Nigeria 

Brazil Nigeria 

Type of Institution,* Year Teachers Students Teachers Students 

All Institutions 
1970 42,968 430,473 — 15,560 
1975 92,546 1,089,808 — 44,964 
1979 — 1,340,662 — 15,166 
1980 ~ 1,409,243 10,742 150,072 

Universities and 
Equivalent Institutions 

1970 
1975 
1979 
1980 

42,968 
92,546 
102,588 
109,788 

Other Third-level Institutions 
1979 
1980 

— 

430,473 
1,089.808 
1,311,799 
1,377,286 

28.863 
31,957 

— 

5,019 
5,748 
5,475 

— 

5,267 

14,510 
32,971 
57,592 
70,395 

57,592 
79,677 

* A Brazilian Embassy publication of July 8, 1980, pp. 114-115 listed 
the number of technical and commercial institutions at 3137, and on 
p. 117, the number of universities listed was 64. Osuntokun (pp. 
3-4) lists 33 voc./tech institutions and 22 universities in Nigeria. 

Source: UNESCO Statistical Yearbook, 1984, pp. 111-258, 111-266. 

Table 7 indicates a disparity in the numbers of actual 

graduates from third-level institutions in Brazil and Nigeria. It 

is a matter of concern to observe that there were no graduates in 

th. fields of Home Economics, Service Trade, Trade, Craft, and 

Industrial programs which are among the key areas that determine the 

productive capacity of a country. 
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TABLE 7 
Third-Level Graduates by Level* 

and Field of Study, Brazil (1980) and Nigeria (1981) 

Levels 

Brazil Nigeria 

Field of Study 6 7 Total 6 7 Total 

Ed. Science and 
4,495 

Commercial and Bus. 
Admin. 34,013 667 34,680 1,291 — 1,291 

Home Economics 
(Domestic Science) 302 

Service Trades 1,239 
Trade, Craft, and 

Industrial Programs 2,192 
Agric, Forestry, 

and Fishery 4,491 807 5,298 702 107 809 
Total of 

voc/tech fields 122,201 3,197 125,398 6,488 107 6,595 

Total of all fields 222,896 11,228 234,124 15,951 1,264 17,215 

,627 

667 

—— 

— 

96 

807 

81,591 

34,680 

302 
1,239 

2,288 

5.298 

4,495 

1,291 

—— 

— 

— 

702 

* International Standard Classification of Education by level. 
Source: UNESCO Statistical Yearbook. 1984, pp. iii-380, 111-389. 

Table 8 shows the result of a cost-benefit analysis of 

vocational education by Claudio de Moura Castro, who found that the 

rates of return were consistently higher, always above 20 per cent 

and with modal values around 30 to 40 per cent. She compared the 

rates of return made by those who had only academic training with 

those who had taken vocational or technical courses in addition to 

the regular academic curricula. 
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1 
TABLE 8 

Rate of Return^ by 
Type of Vocational Training, Sao Paulo, 1970 

Level and Type of Education 
Rate of 

Return (%) 

Junior high school after primary school 

High school after junior high school 

Technical high school after junior high school 
Draft smanship 
Electricity 
Electronics 
Mechanics 
Metallurgy 
Chemistry 

SENAI after primary school 
Draftsmanship 
Electricity 
Electronics 
Tool and die making 
Mechanics 
Metallurgy 

SENAI after junior high school 
Mechanics 
Group 91^ 
Group 92^ 

SENAI after high school 
Mechanics 
Group 91^ 
Group 92^ 

(4 to 6 years) 

12 

23 

13 

12 
30 
0 
31 
9 
9 

24 
9 
37 
18 
46 
33 
24 

12 
26 
8 
29 

23 
39 
20 
43 

Expressed as income differentials between a group that took 
the course mentioned as its best form of education or training 
before employment and a group with all but this course. 

This group is an aggregate of numerically less important 
courses of study; it includes production control, time and motion 
techniques, timing operations, time analysis, and instrument reading 

This group is an aggregate of numerically less important 
courses of study; it includes product research development, 
industrial planning and organization, production programming, use of 
computers, and project design. 

Source: 'rnational Labour Review, Sept.-Oct., 19.79, p. 619. 
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Certainly, even where capital and some natural resources exist, 

their effective use may be curtailed by the nature of the present 

work force. According to Davis, "the manpower planning approach is 

sometimes called into service as a means of linking human resource 

27 
development directly to economic growth in all major sectors." 

This methodology is in line with the concept that education has the 

greatest impact in contributing a maximum amount of additional 

resources that can be devoted to a later and greater educational 

effort. Human resource development is interrelated to economic 

growth for all major sectors; only when manpower needs are correctly 

foreseen and then planned can education programs be incorporated in 

overall developmental schemes. The manpower approach need not be 

28 
restricted to formal higher educational programs. The area of 

vocational and technical training is of equal value in the promotion 

of economic growth. Indeed, more immediate returns can be achieved 

through investment in those members of the population engaged in 

29 
productive activities. 

Figure 2 is a graphic depiction of Table 8. It illustrates the 

fallacy of the critics of vocational education investment as 

ineffective. The impressive rate of return on such investment is 

proof of such fallacy. The outstanding results of the cost-benefit 

analysis of vocational education done by Claudio de Moura Castro 

include the following: 

a. Rates of return were consistently higher, always above 20 

per cent and with modal values around 30 to 40 per cent. 



60 

b. Instead of generating a rigid occupational structure, as 

critics charged, vocationally trained workers turned out 
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Figure 2 
Perceived Effect of Skills Acquisition and Employability 

with SENAI Training Program 

to be more flexible, displaying a greater ability to change 

occupation and better adaptability to new tasks. 

Both Table 8 and Fig. 2 compared the rates of return made by 

those who had only academic training with those who had taken 
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vocational or technical courses in addition to the regular academic 

curricula. 

It becomes evident that in much of the underdeveloped world, 

for example, in Mexico, there has been concentration on large-scale 

investment in capital plant and equipment at the expense of human 

30 
resource development. In the recent past, this has been believed 

to be the best path to achieving a modern, industrialized state. 

Finding a means of livelihood for an increasing population seeking a 

better standard of living can only result from attention to the 

micro rather than the macro plapning for economic development. 

Although the little projects that can be utilized to promote 

technical and vocational training for the masses would seem to 

detract from efforts to build a model economic infrastructure, the 

experiences of some of these states would demonstrate the reverse is 

the case. Refusal to address the ideas of basic education has meant 

a drain on economic growth through lack of necessary skills, 

unemployment or underemployment of the masses, and unfavorable trade 

u 1 31 balances. 

The foregoing chapter presents a brief overview of the 

importance of technology to economic development. International 

trade theory, which underlines technology as a key element in 

differentiating developed countries from less developed countries, 

has been outlined also. Finally, it develops the concept of how 

technical and vocational education and training are important to 

technological progress and the overall economic posture of a nation. 
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Having recognized the catalytic role of technology as a factor 

producing growth, development and wealth, it seems that planned 

gradual change in Nigeria's educational system, from traditional 

academic and liberal arts foci to technical and vocational 

education/training should be emphasized. 

Offering the society a better economy and better life is what 

the average Nigerian wants, not just for certain parts of the 

country but for all the country. One of the ways to achieve this is 

through the adoption, with modification, of an educational system 

that has proven successful in some selected Third World countries, 

especially Brazil. Facts and figures have demonstrated that 

Brazil's shift of emphasis towards technical and vocational 

education/training program has been successful. 

It is appropriate to end this chapter with the observation by 

an American statesman, Cyrus R. Vance, in an address before Foreign 

Policy Association in the Winter of 1981, with regards to Latin 

America: 

I want to talk today about a region in which the surface waves 
have received more attention than the deeper currents shaping 
them, , , . Beneath the conflict and controversy, quieter but 
profound changes are taking place in the hemisphere. They are 
leading toward economic growth, toward democracy, and toward 
greater international engagement. 

Chapter IV will analyze, synthesize and critique the 

educational systems of the subject countries with the purpose of 

finding out where they have had successes and where less successful 

results have been achieved. 
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CHAPTER IV 

EDUCATIONAL SYSTEMS 

Nigeria's Educational Environment 

In common with the experience of other former colonial 

entities, the educational system of Nigeria was closely patterned on 

that of Britain. The concept of the functions the schools would 

fulfill was predicated on what was best for the imperial state, not 

for those held under its sway. It is from these basic conditions 

that one may trace present'day problems while attempting to develop 

a balanced education system in Nigeria. Nineteenth-century British 

education was founded on a formal model that was highly 

institutionalized, chronologically graded and hierarchically 

structured from primary school to the university. Although not 

specifically denying the "right" of literacy for all, this model was 

essentially academic and conservative. The "cultivated" man was one 

learned in the liberal arts, engaged in one of the professions or in 

government. Education was linked to prestige and status, not equal 

opportunity. Those fortunate enough to secure such an education 

wished to protect its advantages by inhibiting mass participation. 

This formal model, which still persists in Nigeria, acts to set 

apart education from training, the elite from the masses, in ways 

that are not conducive to the development of the economy. A case in 

point is the phasing out of such programs as Domestic Science (Home 

Economics) and Secretarial Studies from the University of Nigeria at 

65 
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Nsukka. The rationale for phasing out these programs was provided 

by Dr. Akinjide Osuntokun, former Director of the Nigerian 

Universities Office in Washington, D.C: 

The prevailing notion of university education in Nigeria was 
that it had to be a classical or liberal education; many 
Nigerians did not feel that practical and industrial arts 
belonged to the realm of academics, since it was erroneously 
assumed that universities were normally places for abstract 
theorizing and intellectual speculation. 

Secondly, as noted earlier in this chapter, Nigerian education 

was founded upon the needs of the British. Nigeria was viewed as a 

provider of raw materials that would be shipped to the West for 

processing. This movement did not require native technicians or 

skilled workers; indeed, the training of natives in such capacities 

could, through the eventual rise of Nigerian industry, which would 

supply the population with consumer goods, curb British exports of 

products to the colony. What the British did desire from its 

investment in education was a supply of lower and middle rankings of 

bureaucrats to assist in the governmental process, clerical staff in 

British-owned private enterprises, and the necessary professionals 

such as physicians, teachers, barristers etc. Education thus tended 

to be limited to those selected to engage in these and similar 

activities. It came to be equated with urban areas and urban 

concerns, with the status of working with one's mind rather than 

with one's hands, and was effectively divorced from the idea of 

training for a vocation instead of an academic career. In the main, 

the early British model, quite distinct from modern considerations 

for the Nigerian economy and its different requirements, still 
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endures. Let us examine just what clinging to these remnants of 

educational colonialism portends, 

Nigeria has since gaining independence in 1960, provided more 

assistance for formal education than for nonformal training in 

2 
technical and vocational skills. Both formal educational programs 

and those more informal in content have tended to be centered in 

urban regions; the rural areas are often excluded from government 

assistance plans. The insistence on conventional models for 

education has impeded the implementation of nontraditional, less 

costly means of educating the masses in needed skills. Further, 

evidence suggests that many Nigerian educational planners favor 

large, prestige-laden universities with formally structured 

curricula and are opposed to diversified programs that would spur 

3 
extension services into the countryside. In fairness to these 

planners;, one must note the difficulties under which they must 

labor. Those educators who have the n.ost to offer in mass training 

programs often do not wish to leave the surroundings of urban 

universities for rural areas. Already, the universities themselves 

have been raided by government and industry anxious to secure these 

same persons, educated in technology, into their own sectors. 

Investing resources in formal and tested educational pathways seems 

a safer course to pursue than untried, scattered, unstructured 

efforts among a population that may not even be literate. A new 

university, with a modern physical plant and equipment is, like a 

new airport or a superhighway, a means of advertising successful 

nation-building to the world community. Piecemeal programs, located 



68 

in the rural regions cannot be shown off in this manner. Sometimes, 

especially in a relatively rich underdeveloped nation such as 

Nigeria, it seems simpler to continue to import technology, to adopt 

in its original formation the technical knowledge of the West, or to 

continue to rely upon the skills and training of non-Nigerians when 

necessary. But each of these presumptions holds grave implications 

for Nigeria; and the course of its present and future economic 

development. Certain statistics evidence the consequences of 

neglecting an entire educational sector and of allowing imbalance to 

4 
permeate overall educational planning. Let us turn to an 

examination of these findings. 

First, it should be pointed out that Nigeria has made 

investments in scientific and technical education. Total university 

enrollment has risen from 30,000 in 1975 to 50,000 in 1978; over 

fifty percent of current enrollments are in scientific and technical 

areas of concentration. In 1974 there were six technological 

colleges. By 1978, the number of technological colleges had 

increased to nineteen. About 10,000 Nigerian students are taking 

part in technical courses in other countries. And yet, exports 

remain firmly fixed in the primary raw materials, with oil 

accounting for over ninety percent of the exports. Native industry 

and agriculture stagnate, new urban arrivals and their counterparts 

in the countryside remain unemployed or underemployed. It appears 

that the investment in training at the top is not adequate; this 

training does not "trickle-down" to the masses. 
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Secondly, Nigeria's efforts have been focused on developing its 

industrial sector, this in spite of the fact that in 1975, some 

sixty-four percent of the total labor force was engaged in peasant 

farming. This imbalance has led to a critical lag in agricultural 

production; food deficits are at least twenty percent more than ten 

years ago due to lack of technical and vocational training in the 

hinterlands. Foodstuffs once exported are no longer available; 

imports, costly in terms of financial reserves, must be purchased. 

And at the same time, emphasis on industry has failed; no 

o 

manufactured product is exported from Nigeria. Most of this 

problem rests in the shortage of skilled manpower, underutilization 

of labor, and a seriously outmoded agricultural technology. 

Thirdly, while technical/vocational information is in endless 

supply, these data have not reached those most in need of the 

material. There is a crucial lack of teachers/instructors to employ 

in the transfer of technology. The development of technological 

awareness is thus slow in implementation. There is also lack of 

educational materials and equipment that would assist in this 

transmission of technological and vocational knowledge. 

Fourthly, Nigeria's stated development plans are more ambitious 

than the technical and vocational training of skilled manpower have 

so far permitted. The annual growth rate in the economy has been 

targeted at 7.2 percent. The set aims include food self-

sufficiency, and oil output forecast of 2.19 million barrels per 

day. Increased steel production, and enhancement in the construction 

industry. In the all-important agricultural sector, in 1981, some 
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eighty percent of the labor force was engaged and approximately 

ninety percent of production stemmed from small landholders of under 

two hectares. The goal was to improve the rural infrastructure via 

such measures as a step-up in mechanization, in the use of 

fertilizers in the use of pesticides, and better breeding and 

veterinary techniques as well as improved housing, electrification, 

and water supplies. Although it is essential that these 

improvements come to fruition, it is doubtful if they will be 

forthcoming given the dearth of necessary skills these aims call 

for, and especially considering the competition with industry for 

trained labors. 

Possible Models 

The creation of a skilled labor force competent to meet the 

economic goals desired for balanced growth in Nigeria's development 

is possible. For some comparisons, we will examine the increase in 

the gross domestic and national product (GDP and GNP) of three Latin 

American countries, Brazil, Mexico, and Venezuela, and how this rise 

may be attributed, at least in part, to attempts to foster technical 

and vocational training and which a few statistics may serve to 

illustrate. 

The Mexican economy during the past four decades has grown at 

an average rate of over six percent, the fourteenth country in terms 

of gross domestic product (GDP), The industrial sector is 

especially strong, reflecting the importance the Mexican government 

has placed on modernization, and one ot the primary components of 



71 

this development is the training of skilled manpower. Industry, 

including mining and construction, accounts for approximately 

thirty-six percent of the GDP, The labor force is the most abundant 

resource in this nation's economy; this abundance has necessitated 

finding employment opportunities for a fast-growing population, many 

of whom are converging on urban areas in the hope of securing jobs. 

Development planning, in the recent past, has focused on maximizing 

human resources in the absence of large amounts of capital. As in 

Nigeria, great hopes have centered on oil as the means of financing 

overall development. This, in turn, assumes high prices on the 

world market for this commodity, so long as this favorable climate 

persisted, foreign banks were willing to lend capital to Mexico. 

From 1978 to 1981, annual economic growth averaged over eight 

percent; over 1 million new jobs were created, exceeding the rate of 

growth in the labor pool. By 1982, with the fall of oil prices, the 

rate of growth was sharply reduced, the GDP having a negative growth 

rate of -0.2 percent. However, Mexico still places much emphasis 

on its overall development plan and the skilled manpower this 

entails. Indeed, it may be argued that with declining oil prices, a 

factor in Nigeria as well, the presence of workers possessing skills 

in a number of technical/vocational areas becomes even more critical 

if development is not to falter dangerously. Increases in non-oil 

exports, for example, must rise in order to take up some of the 

slack and the domestic market reactivated. The government, to these 

ends, has tried to invest in the social and private sectors at the 

rate of eight to ten percent commencing in mid-1984. Although the 
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national product decreased around four percent during 1983, a 

recovery rate in 1984 was expected to reach between zero and 2.5 

percent. Increasing to five and six percent in the years 1985-1988. 

It is important to stress that the increase is dependent on an 

increase ot 3.5 to 4 percent in the creation of new jobs. In the 

agricultural sector, where much of Mexico's population is involved, 

growth was notable as well; production rose 9.6 percent in 1980, for 

example, and 8.4 percent in 1981. Production did decline in 1982 by 

2.1 percent, but the significant gains displayed in the sector were 

attained by a very concentrated effort to improve the agricultural 

infrastructure, improving both farm conditions and productivity as a 

12 
vital element in overall economic growth. 

These achievements are tied to the growing literacy of Mexico's 

population, some eighty-two percent now having reached this literacy 

13 goal. Almost as significant, a growing number of Mexicans have 

attended technical/vocational training programs. An instance of 

this can be seen in the Avlestramiesto Rapido de Mano de Obra (ARMO) 

training program (meaning "the fast training of manual labor") one 

14 
of Mexico's most important training institutions. Over 18,000 

were enrolled during 1975 in some 1,411 courses at an estimated cost 

per student of US$90. In the countryside, programs to raise 

productivity have been launched, once case being Plan Puebla. This 

project was carefully targeted on developing appropriate technology 

in a specific agroclimatic area as part of a rural development 

strategy. From 30 persons in 1967, it grew to include nearly 5,000 

in 1970. New agricultural technologies were introduced such as 
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fertilization, water projects, planting techniques, and so on. 

Increases in maize production rose over thirty percent during a 

tive-year period as the direct result of this program. In a nation 

where only about ten percent of the land is arable and with a 

growing population, the import of these skills cannot be disputed in 

terms of reducing need for importation of foodstuffs and its effect 

on GDP. 

As in Mexico, Brazil too is experiencing a high rate of real 

growth, over nine percent since 1968. Gross domestic product (GDP) 

rose over fifty percent in the period ending in 1974. Industrial 

development was especially high between 1947 and 1960 as Brazil 

undertook a process of import substitution in its development 

program. At this point, the pace of industrial expansion was forced 

to slow because the existing infrastructure could no longer sustain 

the rapid growth rate. After 1964, a new program, designed to 

overcome this problem was instituted; In part, this called for more 

skilled workers in the industrial sector. The need for a trained 

labor pool was rendered more acute by the desire not only to expand 

the production of manufactured products for export, but to increase 

the supply of dtH.iestic consumer goods and to diversify. For 

example, in 1974, steel production was about 7.5 million tons per 

year, but was not enough to meet heavy demands. Although in the 

same year oil production reached 220,000 barrels per day, this 

represented only twenty-eight percent of domestic consumption. 

Brazil aims for self-sufficiency in these areas, using such advanced 

techniques as processing oil from shale deposits. Motor vehicle 
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production constitutes a new industry, turning out some 850,000 

units per year from parts that are 100 percent domestically 

produced. In the agricultural sector, there is the need to 

diversify as well, moving from coffee, which makes up thirteen 

percent of Brazil's exports, to such needs for domestic use as 

soybeans and wheat. Brazil's mineral wealth is conceded to be vast, 

yet this sector is only beginning to be developed. In these, and 

other areas, the Brazilian government noted the need for increasing 

technical and vocational education/training. In 1978, the gross 

national product reached US$175,000,000. Emplo3ment opportunities 

were growing at a yearly rate of five percent and the economically 

active population was around forty million. In the period 

1975-1979, resources of approximately US$112,000,000 were channelled 

into programs that would enable more of the population to 

18 
participate in this economic development. Later in this paper, 

some of Brazil's approaches to technical and vocational 

education/training will be discussed in greater detail. 

Venezuela also has, in the recent past, established an 

extensive technical/vocational education system that is interrelated 

to its overall economic development. This is in line with the 

experience of Mexico and Brazil, namely that industrial expansion, 

and the need for a more productive agricultural sector to support 

the urban population require more skilled workers. The Institute of 

National Cooperation and Education (INGE), set up in 1959, is part 

19 
of Venezuela's answer to this need. Some 195,000 students were 

enrolled in the 16.114 courses of this vocations-oriented 
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institution at a cost per student of around US$281 in 1975. The 

annual gross domestic product (GDP) of Venezuela in the years 

between 1960 and 1975 was about 5.5. The annual population growth 

rate was 3.1 percent; enrollment in vocational training grew to 5.4 

percent, which represented 13.9 percent of the population between 

15-19 years of age. 

In comparison to some of the above figures, one can look at 

several interesting statistics from Nigeria to demonstrate the 

magnitude of the task which confronts this nation. In the high 

productivity sector, which is the modern, industrialized segment, 

21 
only four percent of the population was employed in 1965, This 

represents the highest wage levels, due to the demand in the sector, 

yet a large part of this "productive" population is, amazingly, 

unskilled. The intermediate productivity sector, both rural and 

urban, has received little attention from the planners, despite 

being the most dynamic of the sectors, that is, manufacturing, 

selling, and servicing the mass of the Nigerian people. Some five 

22 
million Nigerians find employment in this sector. It is perhaps 

in this sector that technical/vocational education would prove most 

valid and the best Investment. At least sixty percent of the 

population is in the low productivity sector, which is principally 

subsistence farming, an activity that could also benefit from an 

influx of skills training. 
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CHAPTER V 

A MODEL FOR TECHNICAL AND VOCATIONAL EDUCATION 

In Nigeria and the three Latin American nations of Brazil, 

Mexico, and Venezuela the characteristics of underdevelopment are 

similar: low level and slow growth of income; regional imbalances; 

differences between urban and rural sectors; instability; 

unemployment and underemployment; inequality; and cultural, 

economic, social, and political marginality. These conditions have 

tended to be perpetuated in Nigeria, even when seemingly adequate 

funding has been allocated to education. The reason for this 

perpetration appears to be that Nigerian planning in the area of 

education for economic development has attacked the symptoms of 

underdevelopment through its policies on education and has not, as 

in the three Latin American countries, attacked the basic structural 

elements of that underdevelopment. What this essentially implies is 

the need to address the factual behavior of the economic systems, 

that is, how capital is accumulated; the development, utilization, 

and mobilization of human resources; the geographic distribution of 

economic activity; the extent of technological innovation; and the 

distribution of income by sector. Also, the importance of 

international trade should be stressed. The purpose of such an 

examination is to formulate a model that will advance the process of 

actual structural transformation. This has been achieved at least 

to some degree in Latin America, especially in Brazil. The 

78 
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importance of the above has been emphasized in the writings of 

Harbison and Myers, among others, who have noted that educational 

planning must be fixed solidly in concepts of process, structure, 

and system. The fundamental problem an educational model must deal 

with, is the means of overcoming its deficiencies in the creative 

2 
management of the natural, technological, and social environment. 

In contrast to Nigeria's educational model, these three studied 

Latin American countries have made structural changes through their 

educational system to train actively their nationals both young and 

old in the acquisition of the necessary skills that can enable them 

to function as productive citizens. Figure 3 illustrates their 
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proven successful model that has received the acclaim of some 

prominent U.S. statesmen. 

As in Brazil, Mexico, and Venezuela, the model entails coming 

to terms with the "marginalized" segment of the population, that is, 

those individuals who, because of present structural conditions, 

3 
exist on a subsistence level. Their lack of income, the result of 

skills deficiencies, means economic development is significantly 

hampered. The marginal person and group are so deeply immersed in 

their condition that, left to their own devices and denied a fresh, 

creative approach to technical and vocational training, they are 

incapable of either self-realization or assisting in the overall 

economic growth of Nigeria. Given (1) the failure of outer-directed 

development, illustrated by both the British "needs" model and by 

case histories in Latin America, where the wholesale adaptation of 

programs from technology-rich nations without due consideration of 

their impact in the specific instance of an underdeveloped society, 

and (2) the so-far discouraging effect of inner-directed educational 

efforts, marked by simple "throwing" of money at the problem, it is 

evident that a new model, predicated on the Nigerian experience, 

should be applied. Any action in this direction should commence 

with an analysis of some of the particular needs, present 

inadequacies, and dysfunctionalities that prevail in Nigeria and 

with a consideration how these were diagnosed and treated in the 

three Latin American nations, particularly Brazil, in the recent 

past. On the empirical and theoretical base, it should be possible 
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to formulate an educational model in the area of technical and 

vocational training tailored for Nigeria. 

Dysfunction and Inadequacies 

Educational imbalances are very glaring because most 

educational opportunities can be found only in urban areas. 

Similarly, some regions in Nigeria, particularly those located in 

Similarly, some regions in Nigeria, particularly those located in 

oil-producing and oil-related industry areas, also tend to hold a 

decided edge in educational institutions. As was the experience in 

Brazil, Mexico, and Venezuela, too much emphasis has been placed on 

both the formal programs and the liberal/classical curricula. 

Scarce resources, monies, manpower, plants, and equipment have been 

lavished on this sector producing an oversupply of professionals who 

cannot be absorbed into the economy, while unskilled, unemployed or 

underemployed workers, necessary in the building of a native 

4 
technology, go untrained. 

Figure 4 is the traditional educational model currently in use 

in Nigeria. The obvious flaw in this model is the lack of 

government provision for any kind of skills training for those 

unfortunate students who, for one reason or another, could not make 

it through the highly formalized structured educational system of 

Nigeria. Once they drop out, they are at the mercy of their fate 

and circumstance. Need we ask further why Nigeria has such low 

productivity? Many teachers do not wish to leave urban areas for 

the undeveloped countryside; other teachers equipped to instruct in 
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Figure 4 
Nigeria's Traditional Education Model Currently in Use 

(Arrows indicate direction of effect over time. Solid lines indicate 
relatively strong association. Broken lines indicate relatively weak 

association.) 

technical/vocational subjects have been hired away by industry in 

need of these talents. Stress has been placed in combating 

illiteracy, a worthy goal, but one which does not answer the 

question of literacy for what. Literacy without skills training 

loses much of its reason for being. 

Needs 

As with the Latin American countries, Nigeria is over-dependent 

on production of raw materials. In Nigeria's case, oil is a finite 
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resource that will be depleted one day. At present, it is priced 

according to what the developed world is willing to pay. Nigeria 

must import much of its consumer goods; agriculture has failed to 

keep pace with population growth, meaning some foodstuffs have to be 

imported as well. Small industry stagnates; larger enterprises need 

an influx of skilled manpower, capable of Introducing new technical 

processes in construction, steel-production, communications and 

transportation, electrification, water and irrigation projects, and 

other private and public sector developmental programs. At the same 

time, there has been hesitation to utilize informal, less expensive, 

though perhaps experimental ways of approaching the task of 

technical and vocational education/training. Too much reliance is 

placed on traditional methods, even when these have proven to be 

inadequate, ineffective, and even counter-productive in training a 

large population for needed skills. The model we will indicate is 

expected to incorporate creative techniques, including many that 

have been tested and found valid in Brazil and Mexico and Venezuela 

in addressing previous dysfunctions and lacks in the informal realm 

of education. 

The goals of this model, which partially follows the strategy 

developed by Mexico, will be (1) to emphasize a concept of a "mixed" 

economy; (2) to contribute to the supply of needed basic goods and 

services; (3) to promote social and economic development through the 

creation of new jobs; (4) to identify existing and potential 

emplo)rment opportunities in light of both the governmental and 

private sectors in technical and vocational education/training. 
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Motivational Factors 

The first such factor is community consciousness, which 

includes individual, local, and regional interests participating in 

the planning process. Ideas for manpower training are actively 

solicited, concerns of populations in the process are given weight 

in that a nonparticipant population will tend to be alienated and 

uninterested in skills development. The second factor, community 

commitment, indicates the community in which a program is to be 

instigated must be dedicated to a group-focused image of change. 

Some pride in and identification with that program should be 

forthcoming, orienting it toward success. The third factor, 

innovative propensity, indicates that for the attitudes of community 

leadership to be favorable to new educational directions, they must 

be willing to formulate the necessary roles of higher education, 

industry, the political domain, the media, and other relevant 

sectors in skills training and to collaborate freely in its 

establishment. 

Facilitating Factors 

Following are the explanations of the factors in this category: 

(1) Information transfer—Centers of higher education, whether 

universities, technical schools, or similar formal institutions will 

continue to be important in the dissemination of technical/ 

vocational skills. In addition, other agencies must take 

responsibility for the spread of information. These include private 

industries, public instrumentalities (for example, agricultural 
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extension services, electrification, and water projects boards), 

communication and transportation bureaus as well as such diverse 

possibilities as the foreign business community and those local 

residents with expertise in agriculture, handicrafts, and domestic 

skills. These latter are not to discount the importance of the 

professional in our model. Professional people and technicians, by 

virtue of their training, have a special role in the transfer ot 

information. They are in the most direct contact with the outside 

world and its advanced technology, and they are thus generally 

better equipped than others to lead the process of change in 

educational thrust. Their specialized skills, while on a higher 

level than visualized for those availing themselves of 

technical/vocational education in the more practical sphere of 

performance, are vital for economic development. 

(2) Organizational capacity—Utilization of all available 

educational and managerial skills wherever these may be found. As 

in Latin America, the distribution of such abilities are found 

throughout the Nigerian population, needing only to be identified. 

Among these resources for enterprise are private industries, the 

agricultural cooperative movement, civic organizations, labor 

unions, housing, water, and electrification projects, those involved 

in health programs, and similar mechanisms. The technical/ 

vocational skills that can thus be drawn upon serve as a significant 

index of the ability to organize manpower for economic development. 
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(3) Collective Information Transfer—Centers of higher 

education such as universities, technical schools, and similar 

institutions will generally function as "transmission belts" for the 

scientific, technical, and cultural information whether the 

Information originates outside or within the community itself. 

These institutions, because of size, presence, prestige, vocation, 

and efficiency are ideal as the coordinating force for manpower 

development. 

(4) Collective Organizational Capacity—Community organizations 

are self-generated organizations, such as neighborhood unit 

councils, clubs, and so forth. They make up, with their membership, 

a direct measure ot local experience in collaborative action such as 

would be entailed in a massive plan for technical/vocational skills 

training. Information that can be obtained concerning their present 

programs, stability, intensity of activity, and ability to satisfy 

the specific needs of their members will be valuable in the 

construction of informal education designed to meet the specific 

demands of those who will consume such a product. 

(5) Community Autonomy—If skills development is conceived as a 

process occurring in distinct localities in order to enhance the 

social and economic growth of those areas, it is reasonable for our 

model to insist that a significant proportion of the vital decisions 

surrounding such education be made by local authorities, organized 

groups, business, industry, and agriculture. Dictates, in the main, 

should not come from a centralized national planning board but a 

framework for decision-making should arise from the locale itself. 



87 

as should some of the financial and human skills resources 

necessary. 

(6) Innovative propensity—The structure of organization in a 

locale will be a major factor in its development of technical/ 

vocational education. The model of such organization, in both Latin 

America and Nigeria, has tended in the past to emphasize hierarchy, 

authority, and limited access to information, an academic, 

5 
bureaucratic model for formal education. Our model, one that has 

gained ground in Brazil and several other Third World nations, 

stresses horizontal relations, shifting patterns of collaboration, 

tree association, and openness to information and change. 

As a corollary to the above, the presence of structural 

components identified would be reflected (1) in the character of 

local economic development (auto-directed); (2) in the response to 

local needs and aspirations; and (3) in the rate of local economic 

development as a function partly of the ability to mobilize 

resources. The economic growth of a nation or a region may be 

either exogenous, that is, imported and outer-directed, or 

endogenous, locally generated and self-directed via such mechanisms 

as manpower development. 

In the area of specific program models, the National Industrial 

Apprenticeship Service (SENAI), pioneered in Brazil and consisting 

of technical/vocational training programs conducted for and by 

industry, and at present a pattern for development for much of the 

Continent, is of particular import for Nigeria. Established by law 

and using a governmental agency to collect funding, and working 
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closely with national and regional ministries, it is still a program 

largely conducted through private industry. The advantage of this 

industrial direction is immediately apparent: industry itself 

contributes directly to costs involved in apprentice training, 

certainly fair inasmuch as industry will gain through the building 

of a labor pool tailored exactly to its present and future needs. 

SENAI has a number of programs, allowing it to accommodate various 

segments of the population. There is specialized training, 

upgrading the skills of adults by apprentice development. There are 

courses that last from a few months, fultilling particular needs, to 

those which have a duration of three and four years. Programs are 

conducted in various settings such as in industrial plants 

themselves, in SENAI-operated schools, in regular schools, and in 

community centers. Classes may be during the day or in the evening. 

SENAI accepts only those who have at least tour years of primary 

school. It is thus not hampered as so many programs are in teaching 

literacy. Courses are altered according to the amount ot education 

the individual has acquired. It is important to note that SENAI is 

interested in the "academics" of training and not merely skills 

development. The curricula are diverse, but are based on actual and 

present needs of economic growth in the areas of textiles, ceramics, 

mechanics, metallurgy, and so forth. Interesting is the worksheet 

approach to instruction, with each sheet utilizing a single concept 

and the student moving through the sheets at his own pace. As the 

young workers are taught a trade, they are given a small wage, one 

half of minimum wage, offering both future and present motivation 
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for remaining in the program. It is evident that a number of facets 

of SENAI can be easily transplanted into a Nigerian model as part of 

those facilitating factors discussed in that framework. 

In Latin America, as in Nigeria, problems are myriad in the 

extension of technical and vocational education/training into rural 

areas. Difficulties prevail in such points as the lack of 

resources, instructors, plant, equipment, and financial bases in the 

countryside. The caliber of student, more often illiterate, 

requires attention. There is a tendency to disregard community 

needs and desires in education, which actually hinders progress 

further by ignoring local customs and mores. It is in the rural 

areas that formal and informal education must be coordinated to 

their fullest degree, a difficult task to carry out. Certainly, the 

rural areas are most in need of technical/vocational educational 

investment. Studies have shown that there is a positive correlation 

between expanded educational opportunity and increased agricultural 

Q 

productivity and farm Income. Because the bulk of the population 

resides in the rural sector, agriculture is fundamental to Nigeria's 

overall development, and any educational model must reflect this 

reality. In Latin America, Mexico has experimented with rural human 

development via agricultural extension; its goals include teaching 

people how not only to construct things but to make decisions, 

judgments, and to select among available technological 
9 

alternatives. This thrust is in keeping with the model, and with 

its pertinent factors that were introduced above. 

In order to overcome the shortage of teachers, extension 
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frameworks rely upon instructors drawn from community leadership 

able to provide basic information on such "imported" technology as 

use of farm machines. Improved farming techniques that employ 

special seeds, certain breeds of stock, methods of planting and soil 

preparation, irrigation, and similar topics that will expand 

knowledge transfer and advance rural productivity. Extension can go 

beyond this simple introduction to draw in other segments of 

development for instructional purposes. Health workers, for 

example, may demonstrate clean water projects, insect control, 

nutrition and so on. Those skilled in rural trades or mechanical 

repair, for example, sewing, weaving, basketry can be encouraged to 

contribute. As in Mexico, Nigerian government agencies must take 

the responsibility for such elements as the provision of visual aids 

and relevant textbooks. Mass media, radio in particular, have 

been found in Latin America to be a very effective means of 

transmitting courses to a scattered population. 

Figure 5 graphically helps to clarify the contradictory 

definitions associated with the estimation of manpower requirements 

in most developing countries. Individuals at the graduate and 

professional levels are easily defined: the former hold Master's or 

Doctoral degrees, and the latter have at least completed their 

undergraduate course work. But at the "middle-level," there is no 

such precision. Terms such as "sub-professional" or "middle-level 

technician" are loosely used to describe graduates of all manner of 

training programs and workers in widely different jobs in industry. 
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However, there is a broad spectrum of competence between a 

skilled worker and a professional. It is therefore important to 

make such distinctions. The above schema shows one way this can be 

done; the diagonal line suggests the increasing proportion of formal 

education that is required at each level. 

The better skilled craftsmen, who could be described as 

practical technicians, are normally graduates of first cycle 

vocational schools or individuals with high natural talent who have 

received training within industry. They are capable of filling 

supervisory or assistant supervisory positions in establishments 

where the level of technology is relatively low, semi-traditional, 

and static. 

The technical specialists, who could be called intermediate 

technicians, are normally graduates of second cycle terminal 

programs with some additional experience on the job. They are 
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Figure 5 
Schema of Technical Training below the Professional Level 
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capable of becoming supervisors in establishments where the level of 

technology is somewhat higher, less traditional, and evolving 

slowly. 

The last column of the above schema represents engineering 

technicians who could be labeled upper-level technicians. They are 

needed to fill supervisory positions and to assist professional and 

graduate-level scientists and engineers in research and development 

in establishments where the level of technology is high, modern, and 

evolving rapidly. They must be able to apply their knowledge of 

mathematics and science to technology, and, in most developing 

countries like Brazil and Nigeria, this would require two years of 

formal training beyond the second cycle of middle education or its 

equivalent. 

Such a model has much to recommend it. It promotes human 

resource development, including the formation of a rural leadership. 

It is adapted to the needs and wishes of the people themselves. 

There is little need for costly investment in plant and equipment in 

that the community itself is the training institution. New 

technology is not simply transferred to those who may not be ready 

for its arrival; Instead this is filtered and given local 

modification and application via decision-making and leadership 

developed in and from the community. This approach is demonstrated 

in the Appendix of this study. 
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CHAPTER VI 

NIGERIA'S CASE, CONCLUSIONS, AND RECOMMENDATIONS 

By using the aforementioned models and other valid models of 

development, Nigeria can follow the example of Brazil, Mexico, and 

Venezuela in building human resources through technical and 

vocational education/training. A skilled labor force, competent to 

meet the ever-increasing demands of new technology in both the 

industrial and agricultural sectors, is not only possible to create, 

but also is critical if Nigeria is to reach its potential in 

economic growth. If Nigeria is not to be left behind in the 

modernization process, and if it is to achieve autonomy with respect 

to the advanced nations and to be a true partner in its own 

development, it must have a skilled, productive labor force. Let us 

consider these conclusions as we take note of the improvements 

wrought by Brazil in this direction. 

Since 1968, the growth rate of the Brazilian economy has been 

over nine percent. In the five year period ending in 1974, the 

Brazilian GNP increased by fifty percent, making Brazil one of the 

most rapidly developing nations of the world. In 1974 alone, its 

GNP rose by ten percent. It is clear that without a labor force 

capable of keeping pace with the rapid expansion, this advance would 

not have been possible, it is frequently remarked that the lack of 

a skilled population base is perhaps the greatest obstacle to 

economic development in the Third World, Harbison and Myers have 

94 
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commented on this need for technically and vocationally trained 

2 
personnel. In certain areas, Brazil and Nigeria can be compared. 

Each has key sectors in petrochemical and in steel; these are looked 

upon as the means of stimulating overall economic growth. Each 

nation recognizes as well the importance of agriculture to the 

economy. There is realization this sector demands modernization if 

the concept of economic growth is to be carried out. In Brazil, 

more has been accomplished thus far in the integration of the rural 

3 
economy with that of the urban areas. This link between the two is 

more clearly and realistically perceived than in Nigeria. For 

example, it is in the best interests of economic development to 

extend the same economic advantages, social benefits, and other 

incentives to the countryside as that offered the cities. The 

reasoning, which is beginning to be a factor in Nigeria as well, 

impacts on our educational model for human resource development in 

technical and vocational skills. Too many unskilled, undereducated 

rural Brazilians have streamed to cities in the recent past, seeking 

not only jobs for themselves but education opportunities for their 

children. The results of this migration have been large populations 

of impoverished peasants unable to find employment, one reason being 

the inability of a still underdeveloped industrial sector to absorb 

them. In the meantime, agricultural productivity shows decline, as 

in Nigeria. If, through incentives such as are afforded by human 

resource development, rural populations can be restrained from the 

push to urban centers, possibilities that the economy will prosper 
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are enhanced. In addition, skills will be learned that will assist 

those who do eventually wish to migrate to cities. 

In a number of areas, Brazil provides a possible role model for 

what Nigeria too can accomplish if Nigeria wishes to pursue 

vigorously the building of technical/vocational skills, VThether one 

is discussing the exploitation of its mineral wealth or its 

systematic approach to transportation and communications (which is 

vital for the development of rural regions), Brazil has found that 

it must rely on the talents and abilities of its people, who are 

able to perform in many diverse skills areas, Robbins observed 

that "although formal, higher education is also important, Brazil 

noted early the need for the bulk of potential workers to be 

trained, not only in order to deliver true social justice through 

higher income or to meet demands for education, but to lift its 

overall rate of economic development." 

Nigeria represents, as does Brazil, a "better-off" Third World 

country. Nigeria too has potentials, not only in natural resources 

or in size, but in its people. More than any other facet, human 

resource development, through technical/vocational training, is the 

critical element to be advanced. Such a curriculum is immediately 

relevant to more individuals, to local needs, and to those of the 

nation's economy. Preparing for and finding gainful work that will 

permit the worker to escape poverty and fulfill aspirations should 

be the concern not just of the individual but of the total society, 

which also accrues immediate and long-term benefits from a skilled 

population. Education, as Nigeria recognizes, entails more than 



97 

simple preparation for an occupation. In a climate of high un- and 

underemployement and unfulfilled occupational expectations even 

among many who are highly educated, attaining the training that 

enhances prospects of rapid placement, which in turn gives the 

overall economy a boost, is an attractive idea. 

The present heavy reliance on a formal, structured education, 

with the highest prestige attached to traditional university 

degrees, is largely Ineffectual and wasteful if economic growth is a 

o 

primary target of the state. But if Nigeria is to focus on 

technical/vocational training, this quantitative expansion to a 

large population must be accompanied by qualitative improvements in 

the policies and strategies adopted for delivering such an 

education. If the costs are too high to serve more than a fraction 

of the potential clientele, if adequate instructors cannot be 

recruited or held, especially in rural areas, if the training 

provided is not carefully designed in relation to the actual job 

market, if the plants and equipment used for instructions have not 

kept pace with a dynamic environment, and if the skills learned are 

never efficiently utilized in the "real" world of work, then 

resources have been squandered in mere experiments. 

But as Brazil has demonstrated, all these, and other possible 
9 

problems can be either elii:iinated or at least minimized. Bringing 

the help of industries into the picture, allowing them to plan and 

even teach various courses as well as sharing in the financial 

burden, should be a more fully explored route in Nigeria. Where 

instructors, in the rural areas in particular, are in short supply. 
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utilizing those with no formal educational certification can be both 

valid and fruitful. Part-time, short, and night programs are other 

methods of cutting costs while broadening access to skills training 

courses. These policies too have been part of the successful 

Brazilian experience. 

It should be understood that, just as with technology itself, 

these measures cannot be transported in toto to Nigeria and then be 

expected to function in exactly the same fashion. Each idea will 

have to be weighed and evaluated for possible effectiveness in terms 

of the Nigerian experience; it may be judged appropriate as is, it 

may need to be revised to fit Nigeria, or it may be eliminated as 

not relevant to Nigeria regardless of its success in Brazil. 

However, as Nigeria borrowed from Brazil the idea of relocating its 

capital from the coastal area to a more centralized location, so 

also can it try the Brazilian technical/vocational model with 

reasonable expectation of some success. 

If Nigeria is to replicate the technical/vocational pathway as 

exemplified by Brazil, there must be a more concerted effort to 

adopt some of the mechanisms which have proved to be of some value. 

The recommended flowchart for Nigeria (Figure 6) illustrates a model 

that allows that country to follow the same path to success as was 

followed by Brazil. 

It is reasonable to assume that Nigeria can formulate its own 

version of SENAI, drawing upon government agencies, industry, labor 

unions, agricultural cooperatives and extension services, 

universities, and other formal educational structures as a support 
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Figure 6 
Proposed Model for Nigeria 

framework. In other words, public and private groups should 

cooperate together for the successful Implementation of such 

program. This type of technical/vocational training, with all its 

diversity as to places in which education occurs, length and time of 

meeting, variety of possible courses, and the inclusion of both 

youth and adults wishing to upgrade their skills, would appear 

especially valid for Nigeria. 
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Other findings that have emerged from Brazil should also be 

carefully considered. There is little purpose in training persons 

for work that does not now exist and that may not exist in the 

future. Nor should there be confusion over teaching literacy and 

teaching skills; these are two very different areas, each requiring 

its own unique approach to the task. There should not be a tendency 

to "think big" in technical/vocational training, that is, to 

attempt to insert a formal curriculum into the training program in 

hopes of fostering a more complete education with reference to a 

technical/vocational program. Although the formal and informal can 

be integrated to a degree, the limitations of technical/vocational 

training must be recognized and accounted for. 

In 1966, the Inter-American Development Bank published a study 

on the financing of education in Latin America that seems to be as 

valid for Nigeria. The authors noted that human resources are the 

key to economic progress particularly in the Third World countries, 

which are typically characterized by abundant physical resources but 

little or no development capital. In many cases, such countries 

compensate for their lack of capital by training the populace to 

ensure productivity and the utilization of the resources that are 

available. This requires a high degree of commitment by the 

government. Educational improvements are perceived as indispensable 

for any other development plans that may be formulated. 

With such emphasis placed on education, it must be recognized 

that political and socioeconomic constraints exist, affecting what 

even the best and most appropriate education can accomplish in the 



101 

promotion of employment. It is likely that even following extensive 

and intensive skills training, many individuals will still fail to 

find jobs waiting for them. This should not be interpreted as 

failure either of the persons still remaining on the outside of the 

job market or of the technical/vocational education they have 

received. Instead, the problem may be found in the need to create a 

supportive infrastructure, which will involve policies that actively 

seek more and larger domestic and/or export markets for native 

products, that promote small businesses and industry, or that seek 

the provision of a framework out of which jobs can evolve. Better 

roads or transport to the markets as well as better distribution 

channels, are crucial to advancing employment opportunity. Further, 

even if immediate employment is not secured, this does not mean the 

investment in skills has been wasted. With the expansion of 

technology, it is probable that employment "lag" will ultimately 

decrease. 

Certainly, no forecasting mechanism available to manpower 

planners as present permits total accuracy in predicting the skills 

that will be in most demand even in the next several years. World 

and national economies, among other factors, may well affect the 

labor markets in \<fays that cannot be foretold. Any technical/ 

vocational education/training requires flexibility in its makeup, 

the ability to respond to shifting needs over time among the 

individuals that the learning experience serves. Although its 

primary task remains, as we have stipulated, giving that training 

relevant to skills in demand, it is readily apparent that this same 
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education has other facets beyond this immediate impact. The 

ability to open an individual's mind to wider thinking about 

himself, his world, and the opportunities it might hold for his 

future is important. So, too, is learning to cooperate with others, 

perhaps of different social, cultural, or language backgrounds, and 

simply learning to accept routine, time schedules, and discipline. 

It is Interesting to note that the present military regime in 

Nigeria has "declared war" on indiscipline. 

Recommendations 

In making specific recommendations for Nigeria, the advice 

offered by the Nigeria-United States Workshop on Technical 

Development In Nigeria is of prime importance. The findings of 

this continuing committee in the area of technical/vocational 

education, including how it may be adequately planned for and then 

smoothly implemented, provides a most valuable resource for those 

concerned in this critical component of Nigeria's path to economic 

development. Among other suggestions are some that have proved 

valid in Latin American programs. 

A more direct link should be forged between education and 

"real" employment opportunities. Essentially, this would entail 

less concentration of resources in formal higher education, with its 

stress on liberal arts/classical curricula and degrees, and more on 

informal, nonstructured skills training in those areas where jobs 

actually exist and/or are expected to exist. 
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Although the government has the ultimate responsibility for 

planning, financing, and implementing technical/vocational 

education, it cannot be the sole provider of such a service. It is 

necessary to draw private industry, large land owners, foreign 

businesses and organizations, and other possible program donors and 

sponsors such as UNESCO, USAID, OECD, ILO, and World Bank into the 

process. It is evident that each of these elements would benefit 

from a more skilled labor pool, also that each should be interested 

14 
in what training is offered and how it is presented. 

Programs should evolve out of the community itself, reflecting 

local needs, wants, and cultural bias. Without such community 

input, no program, however otherwise well thought out and packaged, 

can hope for success. Because it is a new concept, selected 

communities might be used in a pilot project to determine what 

components will be most successful. For this reason, a short time 

span, and therefore short commitments, are attempted during the 

field test so that changes may be incorporated during dissemination 

to other communities. 

Since a technical/vocational education has its reason for being 

in its application to basic human needs, it must be practical in all 

aspects, devoted to producing certain results and reaching stated 

goals in direct proportion to the resources invested in the various 

programs. Programs must go where interested people are, instructing 

at the times and through the methods that are most effective. 

Formal, structured approaches, elaborate plants, and similar 
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characteristics of traditional education have little place and offer 

no particular benefits in such skills training. 

Heavy use of inexpensive teaching materials is indicated. This 

includes prepackaged kits of learning materials, much reliance on 

audio-visuals such as films, recordings, radio courses, and 

utilization of individualized, self-pacing techniques. Formal 

textbooks are not only costly, they are not necessary, especially in 

short-course, on-the-job type educational experiences. It must be 

remembered that many of those taking part in skills training have a 

very limited primary education, and consequently, preparation of 

learning materials should be undertaken with this firmly in mind 

Instructors may be drawn from the community Itself; although 

lacking in formal certification, these individuals are more in tune 

with real needs in terms of the students and the jobs they will 

hopefully till. Among possibilities are those skilled in certain 

branches of agriculture or industry; labor unions, health workers 

agricultural extension workers, handcraft persons, and other 

segments of the region hold much promise as a pool of good teaching 

staff. In particular, this is important for rural areas, which lack 

formal teachers and are often unattractive to those who have choices 

about where they wish to reside. 

Universities and other institutions of higher learning have a 

definite role to play in technical/ vocational education. They must 

function as catalysts and as conduits of technological transfer for 

it is on these campuses that such information is most likely to be 

found. As well, they will provide much of the leadership needed in 
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establishing the agenda for economic growth and development as well 

as the skills training best able to promote this condition. 

Priority programs should be distinguished from those in which 

more time is allowable in their formation. Those meriting special 

attention and immediate allocation of available resources should be 

those in which severe skills shortages exist thereby curtailing 

subsequent development and those locales particularly lacking job 

opportunities, demonstrating high rates of unemployment and 

underemployment. The agricultural sector is critical in this 

respect, but the area of natural resources on which Nigerian export 

depends (for example, oil production) should also be included. 

Although it is possible, and sometimes desirable, to integrate 

programs (for instance, literacy courses or certain portions of 

formal primary education with technical/vocational skills learning) 

it should be understood that each of these educational types has its 

own structure, purposes, and goals. If too much mixture occurs, the 

object of technical/vocational education (that is, skills learning 

for an actual job opportunity) may be lost. For example, a study of 

subsistence farmers in Imo State, Nigeria, serves to demonstrate why 

our recommended model is critical to overall development. 

Although the national economy is highly dependent on the 

productivity of the agricultural sector, about eighty percent of the 

adult male population are employed in farming, where operations 

remain inefficient, unapproved methods are utilized, and workers are 

lacking even quite elemental skills. The reasons, the study points 

out, are intimately related to the scarcity of relevant curriculum 
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for these farmers. It states that productivity, when compared with 

subsistence farming in other underdeveloped countries, remains low, 

neither education nor financial resources have been devoted to the 

very real continuing needs that are evident among farmers, 

particularly the initiation of scientific agricultural techniques, 

which could improve income possibilities for a large segment of 

Nigeria's population. However, the adoption with modifications of 

Brazil's National Service of Agricultural Apprenticeship (SENAR) 

program or Mexico's Plan Puebla program could alleviate this 

situation. 

In another research effort, the shortage of adequate housing in 

developing nations is cited. The influx of peoples into urban areas 

has heightened this problem, which is connected with both social and 

economic development. As a stimulant of economic growth, the 

housing industry raises demands for goods and services from other 

industries, creating emplo3rment on a broad front. However, although 

Nigeria has an overabundance of labor supply, much of this human 

resource cannot be utilized in construction endeavors, since 

training in the necessary techniques has not been fostered through 

the educational process. Special education/training programs such 

as Brazil's National Service of Business and Commerce Apprenticeship 

(SENAC) and National Service of Industrial Apprenticeship (SENAI), 

could solve this dilemma and create an appropriate labor force in 

this sector. These and other suggestions for technological 

development in Nigeria have been interpreted from the Nigeria-United 

States Workshop. 
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Other recommendations are also necessary. Continuing education 

should be stressed in order to keep up with the dynamics of 

technology and environment. 

The problems associated with too rapid development, as with 

inadequate planning, can and should be avoided. A balance has to be 

preserved between the status quo and the rapid technological changes 

influencing what, in Nigeria, remains in many ways, a very 

traditional society. The forces for modernization should not aim 

for a more rapid transformation in economic growth than the 

political, social, and cultural framework can comfortably absorb. 

We should learn from Iran's mistakes. Levels of aspiration, for 

example, should not be raised higher than vocational/technical 

training might in a real sense fulfill. The three words in 

education that are prerequisites for upward socioeconomic mobility 

are accessibility, choice, and equal opportunity. These should be 

addressed. Our recommended model for technical and vocational 

education talces care of these prerequisites. 

Most importantly, a study similar to this one, but one which 

incorporates empirical data, statistical analysis, and a 

longitudinal approach, should be conducted. 
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BBSBSEB 
REHAiillFACTURED 4020 DIESEl. J0H;J EEERE TRACTOH 

We selected the 4̂-020 Tractor from John Deere Company to remanufacture 
because it is considered the benchmark of tractor power in U. S. 
agriculture today. A tractor with mu:h v«--̂ u.t ility, it can be used 
for small jobs economically or worked on bi.-? farmin - tasks: reliably. 
Routine maintenance service on the tractor is easily accomplished 
from two central points. Operation of the tractor can be learned 
quickly. Repairs to the U020 tractor are relatively simple due ""o 
its desi;,Ti and accessibility of components. 

The remanufactured components and replaced items are listed on the 

following page. 
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REMANUFAGTURING PR0CE33 

FROM START TO FINISH 

U020 Tractor at start of remanufacturing \'vocesi 

All sheet met.̂ l is removed for 
cleaning and refinishing 

with front ixl'- and rf ir •..'i"'-v 
r--moved, the complotp ''̂ I'.t'.r i-
cl'̂ aried 



Once cleaned, the tractor i s separated in to l^^ major assemblies 
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...where each component is totally disassembled, inspected carefully, and 
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remanufactured to new specifications using new parts 

under strict quality control, 



the assemblies are then rejoined. 

U^r 

and the tractor is sent to the metal refinishing shop 

for final painting ?nd reassembly . After extensive testing we have 

the FIUIL-HED TRJDUCT . . . 



KING OFFSET PLOW 
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Thi3 offset disk plow with cut out disk and 3 point hitch will allow the operator 
to do an excellent job of primary tillage. It will chop crop and uevd residues 
and incorporate them into the soil. Chemical incorporation and level fie-id finich 
plowing are other benefits for this offset disk harrows 
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STANDARD TOOL CARRIER 

Attaches directly to tractor 3-point hitch 

The tool carrier is equipped with: 

Tubular steel bar ^" X ?" X 15' 
Heavy duty category II 3-point hitch 
Hea'/y duty gauge wheels 
6 bolt hubs 
High flotation wheels 15" X 8" 
Flotation tires IIL-I5 

This versatile standard tool carrier can be equipped with many different 
ground engaging tools: 

Clamps for chisel plow shanks spaced as desired 
Bedder attachments 
Use clamps from above to mount planter units 
Mount cultivator shanks in same clamps 

The tool carrier allows four separate farming functions to be accompiisn'd 
with quick and easily changed attachments. 

INCLUDED IN BASE SET 
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ATTACHMENTS FOR STANDARD TOOL CARRIER 

CHISEL ATTACHMENT 

The chisel attachment is used to loosen and break the hardpan formed 
compaction in the root zone of the soil. This allows crop roots to 
penetrate the soil, taking in additional nutrients. A stronger root 
system means stronger plants and increased production. 

The chisels are attached to the standard tool carrier using clamps 
and shanks with adjustable footpieces. 

INCLUDED IN BASE SET 

by 

BEDDER ATTACHT'lI:..'.! 

The bedder attachTent forms rows of desired wid+h and depth, as well as 
uniform seedbeds. The durable 1;;" mouldboard is mo anted to the adjustable 
footpiece witn common hardware. 

The bedder attachment is mounted to the standari tool carrier usin;' 
clamps, shanks and footpieces from the chisel attachment. 

IJiCLUDED IN EASE SET 



128 

PLANTER ATTACHMENT 

The 71 flexi-planter was carefully designed and manufactured to give years 
of dependable service. It is the most versatile, efficient, and economical 
planter used in modem agriculture. With the proper plate or hopper bottom 
change, it will plant any size seed from small grains to large peanuts. 

<'• '"'•' *k 

A simple seed plate change will 
allow you to plant the following: 
crops with the 71 Fle:ci-Planter: 

Sorghum-Milo 
Corn-Maize 
Cotton 
Soybeans 
Cowpeas 
Beans 

Peanut Hopper Bottom 

C O V E R I N G 
P L A T E 

A simple hopper bottom change will 
allow you to plant 3 sizes of 
peanuts or groundnuts with the same 
71 Flexi-Planter 

The 71 Flexi-Planter is easilv 
attached to or reno/ni f-rin; st.inJi! 
tool carrif̂ r usin" 1" X 1" cl.iT.pr, 
from the chisel attajhment 
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ATTACHMENT FOR STANDARD TOOL CARRIER 

CULTIVATOR ATTACHMENT 

The cultivator attachment offers efficient and economical cultivation of 
crops. This process eliminates weeds and breaks crust which retard growth 
and production of crops. 

The standard tool carrier, along with the clamps, shanks and footpieces of 
the chisel attachment will accommodate any desired row spacing of crops. 
The adjustable footpiece will accept various sizes of sweeps to cultivate 
the row spacing used. 

INCLUDED IN BASE SET 

Commonality of application to the standard tool carrier makes all four 
attachments very economical... 
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GRAHAM-HOEME ROTARY CUTTER - 5 FT. MODEL 

The integral rotary cutter mounts on the tractor 3-point hitch and is 
powered by the tractor P.T.O. The rotary cutter has a wide variety of 
uses. It is ideal for maintiining pastures, destroying weeds, cutting 
brush, and mulching and shredding of crop residues. It can be used to 
remove and chop potato and peanut vines prior to digging and to pulverize 
and spread com and cotton stalks ai'ter harvest. 

The rotary cutter helps in the control of insects by destr'/ing their 
breeding places. 

lii'CLUDEU IN BAZF. SET 
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HEAVY DUTY TRAILER 

This heavy duty trailer, with its excellent capacity of 6,000 pounds and 
20 foot length offers exceptional value due to its versatility. 

It can be used as a primary transport vehicle throughout the year. Fertilizer, 
seed, chemicals or harvested crops can be easily ti-ansported to farm or market. 

This heavy duty trailer is equipped with 15" X 8" flotation wheels, and IIL X 15" 
8 ply flotation tires. 

INCLUDED IN BASE SET 
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SPARE PARTS & REMANUFACTURED C.-"!y-'ONENTS 

A complete line of spare parts is necessary to eliminate down time for 
machinery and manpower-

Some common service and repair parts are listed as examples, with current 
prices. Parts prices chajige weekly so these stated prices are for comparison 
only, and are quoted F.O.B. our plant. Stock levels of these parts will be 
determined by the number of units in service. 

Ag Resources also offers totally remanufactured ormpor.ents for our tractors. 
These components such as : engine - clutcnes - transmissions - final drives -
hydraulic pumps - steering motors and steering valves are remanufactured to 
the exact specifications as our tractors and are primarily designed for ex
change to reduce down time and extend the service life of our tractors. 

See followin.-'; page for list of spare parts and yiices. 
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AG RESOURCES SERVICE TRAINING PROGRAM 

We offer a complete training pacl^ge for our product line. Beginning with 
classroom introduction to systems using visual aids and the appropriate 
manuals. As the student progresses, he will begin in-shop, on-the-job training. 
This training will be the apprenticeship for the future remanufacturing process. 

AG RESOURCES OFEuATOR TRADJING PROGRAM 

Here again, we offer a complete training package for our product line. This 
program begins with daily maintenance servicing of the equipment and can be 
accomplished in the classroom. After the basics are established, in-field 
training can begin and the proper techniques of equipment operation can be 
taught and easily understood. 
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SAM STEVENS HYDRAULIC 3-POINT TRACTOR LIFT 

The 3-point tractor lift has a heavy duty lift capacity of i(-,000 lbs. It 
will raise loads in its capacity range from grouni level to approxiir.ately 
10 feet high. A 3" ̂  16" hydraulic cylinder gives smooth up and down 
operation of the lift. The telescoping tube extends approximately 11 fe^t 
with a lift capacity of 2,000 lbs. fully extended. 

This economical lift allows a wider range of use for your tractor power. 
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TliE BAKER REVERSIBLE DISC BREAKING PLOW 

This same plow will also build terraces 
to prevent water and soil erosion... 

BAKER 
Two-Way 
DISC PLOWS 

Engineered & Field Proven 
Keeps Level Lcmd Level 
Plows al Uniiorm Depth 
Increases Water Penelration 
Greatly Reduces Clod Pattern 
No Dead Furrows—No Cut Corners 
Restores Humus to Your Soil 
Prepares Seed Bed Deeper 
Requires Less Power to Pull 
Simple Adjustments 
No Side Draft 
Tapered Roller Bearing Equipped 

BAKER PLOWS ARE BUILT FOR 

—TIGHT LAND 

—MIXED LAND 

—SANDY LAND 
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THE HUTCHMASTER OFFSET DISK PL-JW (HARROW) 

HUTCHIVIASTER 

ROLLING PLOW N SERIES 8' - 10 

The N Series Plow Fr.ime is 40 wide 

The ot'tset disk plow is a primary tillage tool that alleys '"Oi depth or" 
soil plowlnfT, chopping of weed or crop residue, incorporation of rosiiiiî  
and/or >:'hemicals into the soil. The offset plow offers all these t.er.e''its 
plus level, well-prepared seedbeds, with only one pass through the fio'd. 
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FOUR-ROW DISK BEDDER ATTACHMENT 

Disk bedders offer several advantages over other type bedders. They are 
easily pulled through varied soil types. Reliability and durability are 
built in, with heavy-sealed roller bearings. The bedder builds full, 
uniform beds of desired size. 

The disk bedder option is easily installed or removed from the standard 
tool carrier- The standard tool carrier is included in the BASE FARM SET. 
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HYDRAULIC FOLDING ROW MRKER 

kJ 
The hydraulic folding row marker saves time and simplifies row marking, while 
assuring the tractor operator he is making uniform beds. The marker cuts a 
distinctive track to follow through the field; Uniform beds are necessary for 
the planting operation. 
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POTATO OR PEANUT DIGGER 

The digger attachment, when used properly, loosens and lifts soil around the 
plants. This action allows the plant to be lifted from the soil very easily 
during harvest. This attachment can be mounted or dismounted from the tractor 
3-point hitch with ease. This ^ " digger will reduce harvest time and losses. 

RIPPER SHANK ATTACHMENT 

The ripper shank attachment for the standard tool carrier can penetrate stubborn 
hardpan and increase root zone area. Moisture soaks in deep, and root grô tli 
is encouraged. The plant can expand its root system beyond the hardpan to with
stand drought stress and increase crop production. 
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ROTARY HOE 

Kills small weeds and shatters crust during emergence of your crops 

Wheels are 20'a inches in diam
eter, with 16 lines per wheel. 
Teeth enter the soil almost 
straight down and exit at an 
angle. Soil "explodes" lor 
thorough weed kill and an effec
tive crust-shattering action. 

Your crop is up and you have a 
good stand, except you can see 
small weeds coming-and that 
mpons there are more just below 
the surface. Thats when you 
need a 400 Hoe to kick out prolu 
stealing weeds. 

SPECinCATIONS 

400 SERIES m 
T y p e s a n d s i z e s Hi lch 

mounlfd, univfHsally i'exible 
rotaiy hoes; 15-lt. (4.57 mi Iranie 
for up to four 40-in. (102 cm) 
rows or six 30-in. (76 cm) rows 
2!-ft. (6.40 m) frame for up lo six 
40-in. (102 cm) rows or ^.•<.i\A 
'30-m. (76 cm) rows 28 It. (8.53 
m) frame for up to eiqht 40-in 
(102 cm) rows: and 31fi. (9.45 m) 
frame for up to 12 30-in. '76 cm) 
rows. 

Frame . . 15-11. (4 57 n\) frame is 
4x4-in UU2XIIJ2 mm) luoular 
steel wider frames are 5x7 m. 
(127x178 mm) tubular steel. One 
safety shield is regular equip
ment. 

Linkage . . High-strength st.anks 
arch from frame lo pairs of hoe 
w h e e l s . D o w n p r e s s u r e 
springs lor each sliank ippi / 
conL:iajii even i.iescuretor uni
form penetrii i-^n y^' allow 
s p r i n g - r e s e t f l ex ib i l i ty to 
counter M'̂ ld obstructions 

Hoe wheels 16 tines per 20'2 
in. 1521 mm) j:ai'-;e'er .vheels. 
The wheels a re scaced V2 in. 
(^9 mm) apart or 1 '< in. (46 mm) 
each wny Ircrr: every shank, 
each pair is staggered (ore a n l 
Gil 

Transport Endways 'r'ln.spr;' 
iitachmen' 13 ^ot'orv;! !^i 21 :i 

16 40 m) frames and ! i- ;':i 
Frame gouge wheels f r i;i;e 

g. i ' . t je w -sels n'^ usod lo 
rnjin'tiin ' ins tan t "jround lo 
h ' lme height 

P a r k i n g s t a n d s R ' ; u l ; i r 
e ju:pment l"t rnvio,. .Mthcui 
r-ndfj ly;-, Ir m s p o r ' • r Irarii^-
'ja'.^je wh'̂ '-^ls 

Frame weights Tj :,: •. ' r , ] -
'or l i o n t - e n d wei jh i 10 h-̂  
':;dde(i to 15-11 >•! 5^ m! modt?i. 
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CROP SPRAYING EQUIPMENT 

BACK PACK SPRAYER 

We have a full line of spraying equipment to fit any need for herbicide or 
pesticide application. We have models from, a unique, coî pletely self-
contained ba.ck pack model, to multi-row tractor-mount or drawn "lodels. The 
different models can be custom designed to amieve satisfaction with todays 
chemicals. 

A wide selection of nozzles give the desired spray patterns to effectively 

apply chemicals to soil or crops. 

TRACTOR DRAWN SPRAYER 
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PERFORMANCE: 
^rtofmanca Cur>*« i r * for opcritlon 
wilhoul (an and mufHcr but with all oth«f 
pOMCr-contuming i c M n o r i M and al 
•tmotpncfic condition! ol 2V 34 <n (744 mm) 
Hg. 500 n (1S2 m) ailltudt. and SS' ' 
(29 4* C). HorMDOwar and torou* tnculd b* 
daritad 3 parcant p«r 1.000 11 1309 m) 
allilud* incraasa and 1 parcant par 10* F 

air Intaka lampafatura alx)va 
SS" F 129 4- C). 
IntannHtanl Hanap«v«r >a Itia powar 
availabia lor varying ioaJ and/or tpaad 
oparaliona. 
Conlinuoua Horaapowar i» tha powar 
availabia for conllnuoua-durr condition 
within a apactliad •c>a«d rar>ga 

130 

100 

eo 

60 

Inttrm 

1. 1 1 1 1 

ttant ^ s . 

Intarmiltent 

Connnuoui 

1 1 1 1 1 1 1 ,1 

280 

260 

240 

1000 1500 2000 

EnginaSoaad RPM 

2500 

6404D 
DIESEL ENGINE 

112 HP 
GENERAL DESCRIPTION 

Type 6 Cylinder Valve in Head 

Bore & Stroke . . . . 4 25 in. (108 mml x 

4.75 in. (121 mm) 

Displacement 404 cu. in (6,62 liters) 

Basic Weight (Approximate) . 15'^0 ib 1703 kg) 

The field-proven 404 CID engine offers true 
bonus value in six cylinder engine ci •;K)r\. Extra 
value is readily apparent as you lead through 
tfie specifications or as you view the thoughtful 
manner in which engine coni(>onentb ant 
harmoniously blended and ttiis Hxira value 
becomes even more dramatically evident j i this 
engine demonstrates both pf-rtoimonc" and 
reliability in dav-today service. Extra heavy 
duty one piece cylinder block wi th sevn nidin 
bearings, support a forged steel precision 
balanced crankshaft. Rifle drilled forged steel 
connecting rods, wet-type cylinder sleeves, diid 
a special coated, keystone nng are .JII dpsiLji-n;d 
and matched to provide maximum t'n<)iiic 
performance and reliabil ity. 

This variable speed engine dehveis smooth, 
efficient, fully-governed power ihroutjhout us 
working range of 1500 to 2200 RPM ID o>r).:<'.t: 
versatility of application. 

T h i s engine surpasses existing governi.ciu 
emission regulations, without sacrificing cnijint-
performance or fuel economy. 

Standard Equipment 
Water and Oil Pumps 
Oil and Fuel Filters 
Fuel Injection System Complete (Includes Governor) 
Intake and Exhaust Manifolds 
Starter 12 Vol t (No battery and cables) 
Range Synchronized Flywheel 
Fuel Transfer Pump 
Oil Cooler 
Shipping Pallet 

Special Equipment 
55 Amp Alternator 
72 Arnp Alternator 
Flywheel Housing and Flywheel for SAE r j : < 
Engine Stand vv/pallet 
Engine Stand w/skids 
Compressor for Ai r Condit ioning 
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m64 L ENGINE 
SPECIFICATIONS 

(Specifications and design subject to change without notice) 

GENERAL 
Numbar of Cylinders 6 
Fuel OieMi 
Bore 4.25 In. (108 mm) 
Stroke 4.75 in. (121 mm) 
Displacement 404 cu. in. (6,62 liters) 
Piston Speed 1741 ft/min (5307 m/min) 
Compression Ratio 16.3:1 
Firing Order 1-5-3-6-2-4 
Rated Speed 2200 RPM 
Low Idle 800 RPM 
Normal Working Range 1500-2200 RPM 
Governor Regulation (Max.) 7% 
Horsepower w/o fan at rated speed (Interminent) . . ,112 
Horsepower w/o fan (Continuous) 95 @ 2200 
Fuel Rate at rated speed . . 405 Ib/hp/hr (.184 k^hp/hr) 
Torque w/o fan at RPM (Max.) 286 lb/ft (428 kg/m) ® 1500 

CRANKSHAFT 
Material Forged steel heat treated 

induction hardened bearing surface 
Type Counterbalanced 

MAIN BEARINGS 
Number 7 
Size 3.37 in. (85,72 mm) X 1.38 in. (34,94 mm) 
Material Aluminum, high strength steal backed 

CONNECTING RODS 
Material I section, forged steel 
Length 8.75 in. (222,25 mm) 

CYLINDER LINERS 
Material Cantrifugally cast alloy Iron 
Type Wet liner 

CYLINDER HEAD 
Material Cast iron 

PISTON PIN 
Size 1.50 in. (38,10 mm) 
Type Full floating 

PISTONS 
Material Aluminum alloy w/top ring insert 
Number Rings 3 

Compression 1 (Keystone top ring) 
1 (Rectangular second ring) 

Oil 1 
VALVES 

Intake Valve Alloy steel 
Exhaust Valve Alloy rtael 
Valve Seats Integral with head 
Valve Rotation Rotators on exhaust only 

CAMSHAFT 
IVteterial Cast Proferal iron 

OILING SYSTEM 
Pump Type Gear 
Pump Capacity 16 GPM (60,5 liters/min) 
Filters . . . .Full flow w/bypass, replaceable paper element 
Crankcase Oil Cooler Yes 

CRANKCASE CAPACITY 12 qt (11,3 liters) 
FUEL SYSTEM 

Injection Pump Distributor type 
Nozzles 9,5 mm w/built-in filter 
Fuel Transfer Pump Diaphragm type 
Fuel Filters Replaceable, paper element 

COOLING SYSTEM 
Pump Type Centrifugal w/"V" belt drive 
Pump Capacity 55 GPM (204 liters/min) 
Temperature Control Dual thermostat 

| - » — 2 0 18 IS12 61 AI>1>qOX - » 43sa m u s l 

in 25 |235l«1—9 
2ir. 41 I 

i^ JOHN DEERE 
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REMANUFACTURED COMPONENTS: 

Engine, complete 

Water Pump 

Radiator 

Diesel Pump 

Throttle control linkage 

Main hydraulic pump 

Steering motor 

Steering valve 

Transmission shift quadrant 

Transm. top snaft 'i syncronizer 

Transmission pump 

Drive clutch 

Power take-off clutch 

Rockshaft 

Rear axle housings 

Brakes 

Brake control valve 

Selective control valve 

Breakaway coupler 

Power take-off shaft seal 

Load control shaft seals 

Front axle bearings 

Front axle pivot bushings i pins 

Sheet metal recondition 

Complete paint job 

REPLACED ITEMS: 

Seat 

Steering wheel 

All tires k tubes 

Tachometer 

.Alternator 

Starter 

Batteries 

Battery cables 

:'!uffler 

.Alternator belt 

Decal Set 

Virtually all wear points on the +̂020 Tractor are remanufactured to new 
specifications using quality parts that offer long life and good reliability. 
Quality control during the remanufacturing process assures the ouyer of 
economical and durable tractor power. 

The iJ-020 Tractor will perform as well as or surpass any tractor in its 
horsepower range. 
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AG HKSOURCES hKMANUFACTUHKD THACTOH WAHHANTY 

A. rfHAT IS WARRANTED. 

Ag Resources makes the following warranty to '.he orit:inal purchaser from an 
authorized Ag Resources dealer of each remanufactured tractor. 

1. TRACTOR WARRANTY. Parts which are defective in materials or workmanship as 
delivered to purchaser will be repaired or replaced as follows: 

a. BASIC WARRANTY 12 inonths Hours Unlimited. The following- en<rine and 
irive trairi parts will be repaired or replaced as Ae Resources elects 
without charge for parts or labor, if a defect appears and is reported to 
an Ag Resources dealer. 
(1) Ag Resources remanufactured enginei the rocKer arm cover, cylinder 
head, engine block, crankcase pan and timing gear cover oi the engine amd 
the parts fully enclosed within these units will be repaired or replaced 
as Ag Resources elects without charge for parts or labor, if a defect appears 
and is reported to an Ag Resources dealer within L2 months after the date of 
delivery of tractor to the original purchaser. 
(2) Ag Resources remanufactured power train: the clutch housins?, trans
mission case, differential housing, final drive nousings, and parts fully 
enclosed within these housings including the drive axles will be repaired 
or replaced as Ag Resources elects, without charge for parts or labor if 
a defect appears and is reported to an Ag Resources dealer within 12 months 
after the aate f̂ delivery of tractor to the ori^:inal purchaser. 

3. SECURING WARRANTY SERVICE. 

Warranty service -/ill be performed by any Ag Resources dealer authorized to sell 
remanufactured Ag Resources tractors. At the time of requesting; warranty service, 
the purchaser must present evidence of the date of delivery of the tractor. The 
purchaser shall pay any premium for overtime labor requested by the purchaser, any 
charge for maicing service calls, and for transporting to and from the place where 
the warT3.nty work is performed. 

C. ITEMS NOT COVERED 3Y AG RESOURCES WARRANTY. 

Tires, tubes, light bulbs and front wheels are not covered by Ag Resources warranty. 

D. UNAPPROVED SERVICE OR MODIFICATION. 

All obligations of Ag Resources under this warranty shall be terminatea: 

1. If service other than normal maintenance or normal replacement of service items 
is performed by someone other than an authorized Ag- Resources aealer or; 

2. If tractor is modified or altered in ways not approved by Ag Resources. 

E. ACCIDENTS AND NORMAL MAINTENANCE: 

This warranty covers only defective material and workma.Tship. :* does ".ot cover 
depreciation or damage causec by normal -wear, accident, improper -naintenanco, improper 
protection in storage, iraprcper use, the use of improper oils or the jse ot contami
nated aiesel fuels. The cost of normal maintenance ana normal replacement of service 
items such as oils, filters, ignition parts, oelts, etc. snail oe paid for by the 
purchaser. 

7. NO REPRESENTATION OR IMPLIED WARRANTY. 

Where permitted by law, neither nor any company affiliated with it makes any 
w.arranties, representations or promises, express or implied, as to the quality or 
performance of its products other than those set forth above and ::oes not make any 
implieo warranty of merchantability or fitness. 

G. REMEDIES EXCLUSIVE. 

The only remedies the purchaser .has in connection <.ith the breach ir pen'ormance of 
any warranty on Ag Resources tractors are those set forth aoove. in r.o -event will 
the lealer, Ag Resources or any company affiliated with Ag Resources ce liable for 
incidental or consequential damages or injuries, including, out net limi-'ed to loss 
of crops, lo==s of profits, rental of-substitute equipment or other commercial loss. 

H. PURCHASE ORDER AND DELIVERY ACKNOWLEDGMENT REQUIRED. 

Ag Resources shall have no obligations under this warranty unless the warranty appears 
on a purchase order signed by the purchaser and an authorised dealer indicating 
anticipated date of delivery. The dealer will forward a delivery acknowledgment 
to Ag Resources when the equipment is delivered to the customer. 

I. NO DEALER WARRANTY. 

The selling dealer makes no warranty of his o-n on any item warrantee by Ag Resources, 
and makes no warranty on other items unless he delivers to purcnaser a separate 
written warranty certificate specifically warranting the item. The aealer has no 
authority to make any representation or proirdse on brhalf cf Ap Peaourct-. or to 
moaify f̂ *. tt m s or limitations of this warranty in any way. 


