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Abstract – The paper attempts to identify, discuss and
proffer solution to some of the engineering activities that
might have contributed to the poverty problem. Engineering
profession’s willingness to find some meaningful solutions to
the nation’s poverty problem is understandable and
laudable. The nature of businesses including public
enterprises are increasingly technical and engineering
profession is usually involved in their development and
maintenance. These enterprises have a remarkable capacity
to absorb labour and hence are fruitful sources of jobs and
income. The dismay performance of them in recent times is
undoubtedly a contributing factor to the current poverty
problem in Nigeria. In this paper, it was observed that past
approaches to poverty alleviation such as free education,
adult education, rural electrification, operation feed the
nation, etc has an impact, but they were not successful. In
order for engineering to effectively contribute to poverty
alleviation, the country does require long-term engineering
solution through technological innovation, manufacturing
sector, manufacturing Value Added and activities of
Engineering professional bodies. Proposal are presented to
enhance engineering vision through industries capacity for
improve quality of life for the increasing population to
survive the competitive international economy.

Keywords – Public Enterprises, Infrastructural
Development, Poverty Alleviation, Rural Development,
Economic Growth.

I. INTRODUCTION

Poverty is a state where a group or individual cannot
obtain the basic needs for living. A nation is poor when a
fair proportion of its population live under poverty
conditions [4]. The term “Poverty alleviation” came into
limelight about a decade ago [10] and it marked the
beginning of international organization’s attention to a
devastating poverty problem in the third world countries.
The concept at the onset was not readily understood, it was
difficult to define it or even to know how to actualize it
through projects. It was much later that the realization
came that some operational activities or projects, if
properly planned, implemented and controlled, would be
able to alleviate poverty.

It has been asserted that close to 1 billion people are
estimated to be living in absolute poverty [2]. A
preponderant majority of these live in the rural areas with
one-sixth of the figure living in the sub-Saharan Africa.
The majority of families in poverty are with the lowest
income, they get too few calories to sustain healthy living,
tend to be without assets, are illiterate are with insufficient
access to productive employment [13].

Nowadays, these activities are expansive and include the
provision and maintenance of basic infrastructural

facilities such as power supply, portable water,
communication, etc. The services provided by engineers
require honesty, impartiality, fairness and equity and must
be dedicated to the protection of the public health, safety
and welfare [12].

It is pertinent to know that most of the programmes/
projects of Poverty Alleviation Programmes (PAP) (e.g.
Operation feed the Nation OFN, Better Life for Rural
women, DFRRI) are technical in nature, and that public
enterprises would be mostly used as operational and
implementing bases. Therefore the success or failure of
PAP will depend to a large extent on the quality of
engineering inputs in terms of decisions made, at various
phases of the relevant project given that, project engineers
are allowed a say.

Be that as it may, the focus of this paper is on how best
engineering profession can contribute to PAP by drawing
on past experiences of engineering involvement in public
project development and maintenance; engineering use of
technology and the need to develop an engineering vision
and mission.

II. BASIC CAUSES AND INDICATORS OF

POVERTY

It is a widely accepted fact that the term poverty is very
difficult to define precisely. For instance, Akeredolu Ale
viewed poverty and poor as very concrete phenomena
which can be classified [3]. That the poor can be identified
based on their economic, cultural, social and other
conditions. Whereas Aboyade opined that poverty is not
only an expression of life situation but also a state of the
mind and a perception of self in the complex web of social
relations [1].

There are number of factors which use to aggravate
poverty, especially, in developing countries like Nigeria.
One of the most notorious of them all is deprivation.
Deprivation has to do with bad governance that is when
the rulers fail to provide necessary opportunities in terms
of social facilities and employment capable of diminishing
poverty. In Nigeria, poverty by deprivation is the most
prevalent. According to Etim and Erotimi, income
distribution revealed a wide gap between the relatively
small affluent population and the poor majority [6]. It was
further expatiated that the richest 5percent of the
population were controlling 40.6 percent of the wealth
while the poorest 60 percent controlled only 27 percent.
This means that majority of the population fall below the
acceptable standard of living due to economic deprivation.

Similarly, urban poverty in Nigeria can be traced to the
nature of urbanization experienced in the country. From all
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indications, the rate of urbanization in Nigeria is greater
than what urban centres can really absorb. Soyonbo said
that migrants account for the greatest proportion of the
urban population in Nigeria [15]. For instance, between
1952 and 1962 when the population of Lagos increased by
0.3million, migrants accounted for 75 percent of the
population increase [13]. This was a lot more than could
be absorbed by urban economy then. The situation of other
urban centres in the country like Ibadan, Benin city,
Kaduna, Kano, Port-Harcourt and Abuja, to mention a
few, is similar to that of Lagos.

Some of the Nigeria’s specific indices include the
following. Forty percent of the population spent 79% of

their expenditure on food in 1985, which rose to 90% on
1992. The overall poverty line was N280 per head per
month or N3360 per head per year [11] and the nation
minimum wage was N3,000 that same year of 1992. By
1990, the real purchasing power of the civil service wage
at all levels had fallen to only 40% of their original value.
The poverty line continuously moved up, minimum wages
remained unchanged until 1990, falling below the poverty
line from 1985 [16]. About 50% of the population are
illiterates. Primary School enrolment is 64% for males and
62% for females with high dropout rates.

Fig. 1: Relationship between Technological Capability and Living Standard

As a general focus on the causes of poverty, Figure 1
shows clearly the relationship between technological
capability and living standards. Wealth is created through
manufacturing and technology provides the basic tool for
manufacturing [4].

A UNDO Survey 1998 shows that industries in Africa
contributed about one percent of the worlds manufacturing
Value Added (MVA). Asia excluding China contributed
eight percent.

The overall African situation is more of de-
industrialization. A UNIDO study African industry 2000–
The challenge of Going Global shows that sub-Saharan
Africa’s share of World MVA declined from 2.6% in 1980
to 2.4% in 1990 and an estimated 1.6% in 2000. Nigeria
contributed only 3.7 percent of the MVA of sub-Saharan
Africa [4]. Table 1 shows clearly that Cote d’Ivoire,
Cameroon and Zimbabwe are ahead of Nigeria. If we now

take the population factor into account, then Nigeria will
be at the bottom of the table.

Table 1: Percentage shares on Regional Manufacturing
Value Added [4]

South Africa 54.5
Cote d’Ivoire 4.7
Cameroon 4.7
Zimbabwe 3.8
Nigeria 3.7
Kenya 2.4
Mauritius 1.7
Ghana 1.6
Rest of SSA 23.0

These sets of data dramatically reflect the vital
difference scientific and technological capability has made
in the sustained economic growth and social progress of
the industrialized nations of the North. They also show the
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limitations imposed by its inadequacy in so many of the
south developing countries. The resulting divergence
between rich and poor in productivity and purchasing
power distorts the entire global economy, and cramps the
expansion of international trade to the detriment of all.

The logical deduction from the above scenario is that
Nigeria must substantially increase her MVA for her to
reduce her level of poverty.

III. PAST APPROACHES TO POVERTY

ALLEVIATION

Past Poverty Alleviation attempts in Nigeria could be
classified under the broad category. The first is Rural
Development Approach, Second is General Economic
Growth Approach while the third one is Basic Needs
Approach.

The assumptions of the Rural Development
Approach(RDA) is that since about 73% of Nigerians live
in the rural area and poverty was more pronounced in the
rural than urban areas. It therefore stands to reason that
relieving poverty in the rural areas will solve the problem
materially. Also, it was agreed that one of the basic indices
of poverty is hunger. If this could be tackled from the
rural approach, the fundamental planks of the problem
would have been solved.

Correct diagnosis and correct prescription, but the
problem persists. The specific example of RDA is
directorate of food, Road and Rural Infrastructure
(DFRRI). The second approach is economic Growth
Approach (EGA). The basic assumption here is that an
economic deprivation is the mother of all deprivation and
it is the root cause of poverty. The focus is geared toward
rapid economic growth, such that the stimulated economic
activities will among other things provide employment,
growth in GDP, Price stability and general increase in real
income.

This approach was largely adopted in the seventies
when there was oil boom, and induced grandiose capital
projects. These were expected to have a trickle down
effects, even on the rural areas. The growth poles were the
state and local government headquarters. These centers
were expected to spread the effects of the development to
the poor. But as was realized later there was no
trickledown effect. An example of such programme was
the structural Adjustment Programme (SAP) which further
worsens the plight of the poor.

The third approach is the basic need approach (BNA).
The fundamental assumptions are that there are basic
necessities of life that if provided will empower the poor
to be able to cope with some injustice that market forces
tend to impose on the poor. Such basic items include food,
health care, education, housing, transport, employment
and water. It is expected that when these issues are
addressed, the poor will be able to live a decent life. Many
past efforts in this direction include, free education, adult
literacy, rural electrification, Operation Feed the Nation,
Green Revolution, Low Cost Housing, National
Directorate of Employment etc.

IV. MAJOR REASONS WHY THE PAST

PROGRAMMES FAILED

Most of the programmes outlined above are quite sound
in conception and structurally coherent. It must be
mentioned that any of it was capable of addressing the
problem of poverty in Nigeria, but there are basic
problems external to each of the models. The problems
often emphasized are those related essentially to
implementation strategies.

It is worth mentioning that such lofty programmes as
OFN, DFRRI, Better Life for Rural Women etc launched
with pump and pageantry in the past two decades without
any appreciable benefit to the target group- the poor
masses. They were set up to improve income generating
ability, and raise the standards of living, of the people.
These objectives became unattainable because there was
no iota of sincerity, probity, transparency and
accountability on the path of both the planners and the
implementers in the pursuit of such objectives. More so,
engineering profession appeared to have been
surreptitiously sidelined in the scheme of things.

Engineering has several important responsibilities to
itself, its client/employer and, society at large. However,
for some Nigerian Engineers who have been in practice, in
the last two decades, the period could be said to be the
most trying one which was characterized by sharp
practices, corruption and “up front settlement”.
Consequently, some of them with responsibilities to
implement or supervise certain public projects or those
appointed as Chief Executive Officers, could not shield
themselves completely from the corrupt influences of the
environment.

They became involve in the corrupt practices of the
moment and inadvertently sacrificed professional conduct
for selfish end. Instead of using their positions to improve
society and reduce poverty, attention was on individual
ego and or pockets and resultant poverty acceleration for
the masses and a worsening poverty problem this nation
has ever experienced since its political independence in
1960. For example, it was not unknown that some
engineering supervisors of public projects understandingly
gave approval or issued certificate of Job Completion for
poorly executed Job or completely abandoned one in
violation of SECTION 5 of Engineers Code of Conduct
[5]. In fact this period saw this section of the code
implemented more in the beach than the observant.

V. ENGINEERING STRATEGIES INVOLVED FOR

POVERTY ALLEVIATION

Ability of a country to achieve poverty reduction
depends largely on engineering vision and mission. In
order for engineering to effectively contribute to poverty
alleviation, the country does require long-term engineering
solution. Some ways to a achieve this are hereby discussed
as follows:
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5.1 Technological Innovations
Applying technology advances in tandem with

entrepreneurial approaches to the provision of goods and
services can help transform scientific and technological
advances into more productive economic activities [14].
Innovation has played a critical role in the economic
success of today’s advanced and recently industrialized
countries. Innovation often refers to the entire process by
which an organization generate creative new ideas and
converts them into novel, useful and viable commercial
products, services and business practice [8]. Nigeria must
understand not how to procure capital, but also how to
build the capital to innovate. Building Capital to innovate
with new technologies are not a simple task, technological
effort is necessary, even to use imported technologies,
because new technologies cannot be passively absorbed
and used at best practice levels without conscious effort to
access, master, adapt and improved on imported
technologies.

Japan and the newly industrialized South East Asian
Countries of Singapore, south Korea, Taiwan etc
popularly, referred to as “Asian tigers” have been able to
industrialized viable and meet their basic needs including
poverty alleviation. They painstakingly and wisely used
(and still using) imported technologies through local
study, research and adaptation before developing a few of
their own. For example, as late as 1977, the ratio of
imported technologies to Japanese ones was five to one
while it was one to ten in USA and almost the same in the
U.K [9]. What is remaining is for Nigeria to objectively
key into the trend of engineering and make her practice
relevant in the world society, and this cannot happen
without creativity [7].
5.2 Establishing Engineering Manufacturing Sector

An emergent engineering manufacturing sector,
particularly in Mechanize Production Foundries would
create widespread employment opportunities, stimulate
improved technical skills, produce equipment spare parts
and components and provide semi-finished metal products
for spares production elsewhere. In fact, an active and
developing production foundries would draw the rest of
the economy up with it and thereby helping in poverty
alleviation.

Furthermore, as a follow up, “Equipment Study and
Research Unit” may be established at each major company
producing goods or services for the nation. Additionally,
“National Equipment Centre” may be established by the
government, to help coordinate the activities and collect
the findings of the individual Units for modification and
adaptation purposes.
5.3 Increasing Manufacturing Value Added

What steps do we take to substantially increase
manufacturing in Nigeria? This is a question that can be
answered in a very many different ways, and all the
answers will be relevant, since manufacturing is
influenced by the economic climate, the available
manpower, availability of energy, the state of
infrastructures, the availability of raw materials,
technological capability, equipment etc. For the purposes
of our discussion, we shall recognize that manufacturing in

most cases involves interaction between man, materials
and machine. Thus, Manufacturing Value Added is an
interaction of the three M’s of Man M1, Materials M2 and
Machine M3. The catalyst and control factor is Money M4.
This can be represented by the expression.

MVA = (F1 M1 ‘F1 M2 ‘F3 M3). F4 M4

We shall therefore concentrate on how to maximize the
interaction between man, material and machine. This can
be done in three ways– improve technological processes of
the machines: increase the availability of production
machines and train more personnel for operation and
maintenance of machinery.

Improvement of the technology of processes is more
effective and easier to attain, when the easy availability of
process machines has been achieved. For process and
production machines to be available in large quantities, we
either have to import them or we manufacture them. The
importation cannot work because we are poor. We do not
have the money. The only option left to us therefore is to
learn how to make the machines ourselves. Thus, one of
our major visions for poverty reduction is to develop
capacity in machine building.
5.4 Activities of Engineering Professional Bodies

Engineering profession prides itself on being problem
solver and wealth creator, to be good problem solver and
wealth creator it (engineering) must be constantly on alert
for ways to provide and improve these functions now and
in the future. The future, however, is an extension of the
past through the present and is understandably shrouded
with uncertainties because it is largely shaped by human
actions or inaction which are determined by a variety of
motives. To ensure long-term engineering solutions to the
country’s poverty problem, an examination and
understanding of past influences which caused the
problems may be a very viable approach. Consequently,
this process of problem solving and wealth creation
requires engineering to make sound decisions in all its
activities, based on a carefully developed long-term vision
as well as a mission [11].

It is true that “Technical Problems” are never solely
technical; people and organization are involved in findings
solutions to such problems. Again, for the people and the
organization to be effective and efficient, each of them
needs to be strengthened, guided and assisted individually
and /or in groups. Whatever solutions may be offered, they
cannot just occur, they must be made to happen.
Therefore, a vision of where the engineering organization
(profession) in Nigeria needs to be heading must be
developed by the national bodies (NSE and COREN) to
accomplish the following:
(a) Infusing its members with high sense of purpose and
responsibility. This would help the members to elicit and
maintain a high degree of professional conduct, at all
times and at every circumstance, in their business relations
with clients, employers or the public at large.
(b) Providing its members with long-term direction on
how to become more self-questioning more self-
accounting and more creative with a higher problem-
solving capacity.
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(c) Under this, an NSE’s policy is absolutely necessary to
empower its members not to implement any plan they did
not make, that is “engineers who implement the plan must
make the plan”. This would give engineers authority and
responsibility and, hold them accountable for success or
failure of any project. It would also undoubtedly
encourage engineers to perform above board and to
challenge unprofessional practices and vested interests
with power bases derived from corrupt system.

To actualize this, NSE and COREN as internationally
recognized bodies may wish to come up with policies of
assisting their members to establish firms of engineering
consortium with reputed foreign experts or volunteers in
technical assistance. This can be approached through a
Tripartite Partnership Arrangement (TPA) between NSE,
foreign experts/volunteers in technical assistance and the
engineer(s) or the indigenous engineering firm(s)

VI. PROPOSAL TO ENHANCE ENGINEERING

STRATEGIES THROUGH INDUSTRIAL

CAPACITY

 There should be a purposeful increase in purchasing
power of the people and improved stabilization of the
currency value to make life more comfortable for the
citizenry and for encouragement in the industrial
growth of the nation. Government’s urgent attention
should be given in the areas of high import duties
imposed on industries of much needed material inputs.

 The issue of deterioration and inadequate
infrastructural facilities should be given appropriate
attention. Infrastructural inadequacies have continued
to be a major factor that makes Nigeria a high cost
environment for business and industrialization.

 Computer integrated manufacturing (CIM) should be
encouraged because it is to provide flexible and
provide up to date resource management and
production planning. Large scale equipment failures
can best be dealt with through the installation of
condition monitoring systems.

 There should be adequate power supply. Soft loans
should be made available and financial flow should be
regular. Professional have to constitute the majority in
the workforce for maintainability reliability and better
quality product.

 There should be trained personnel who have an
appreciation of control knowledge and can implement
modern control concepts.

 Control system designers are to be used in the design
process and measurement of the process plant.

 Production of machinery equipment and spare parts
should be based locally to ensure a solid and stable
technological foundations for self-sustaining
industrialization. This could be encouraged by
initiating and promoting the rapid and wide spread
development of foundries associated refractory
materials and technology.

 Adaptive control is needed as an alternative to
controllers to compensate for large modelling errors.

 Technological policies should be made for all areas of
industry (transportation, house and construction
communication, machinery and equipment, chemical
and petrol chemical).

 Special attention should be given to the development of
computer hardwares and softwares to facilitate online
process control and manufacturing. These proposals
could enhance optimum capacity utilization and
management in our process industries.

VII. CONCLUSION

Nigeria’s economy is undoubtedly public sector driven:
a vibrant public sector, that is technically functional and
economically viable, would help not only to crowd-in
private sector investment but also create widespread
employment opportunities necessary for raising quantity
of life and thus alleviate mass poverty among the
citizenry.

For the present poverty problem in Nigeria, engineering
cannot completely exonerate itself from blame because of
its actions or inaction in the past. Engineering could, and
can control and contribute to successful planning,
implementation and management of public sector
enterprise through its own professional conduct and its
own vision.

As a problem solver, engineering must be professionally
alert on the use of existing or future technologies in order
to allow relevant technology to play a promotional role of
moving this country forward and alleviating mass poverty.
It is not the policy of using imported technologies in the
country’s industrial and service sectors that has failed, but
it is the lack of attention to their long-term regular
maintenance and repairs.

The complexity in individual processes with its poor
knowledge and the low numerical strength of the
workforce could create impediments to productivity in
most industries in the developing countries. Use of
computers will enhance the performance level of the
industries and optimize their profit margin when in
supervisory and direct in control.

Finally, the National bodies (NSE and COREN) need to
develop a vision and mission to guide and protect the
interests of its members and to enhance members’
employment and improve income generating ability
through it international connection. This would ensure that
the benefits of poverty Alleviation Programme (PAP) are
widespread and sustainable.
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