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Impact of Mechanical Engineering on Economic Development.
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Abstract: Per capita Gross Domestic Product (GDP per head), is used by many developmental economists
as an approximation of general national well-being. Different sectors of the economy/professions contribute
their quota in order to achieve the desired results. This paper therefore examined the impact of 
Mechanical Engineering  on Economic Development globally. An effort was made to look at the trend
through the global industrial revolution and the contributions input from inventions by mechanical
engineers and engineering firms. The findings indicate a formidable contribution from mechanical
engineering. Consequent on these findings ,it is safe to say that mechanical engineers have been able to
brighten the lives of people globally through the effective practice of their profession. Therefore,
Mechanical Engineering is the Driving Force for Economic Development
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INTRODUCTION

Engineering[1] has been defined as the term applied
to the profession in which knowledge of the
mathematical and natural sciences, gained by study
experience, and practice, is applied to the efficient use
of the materials and forces of nature. In the same vein,
Mechanical Engineering[2] has been defined as the
branch of Engineering that encompasses the generation 
and application of heat and mechanical power and
design. Also, Mechanical Engineering is a discipline of
engineering that applies the principle of physics and
materials science for  analysis, design, manufacturing,
and maintenance of mechanical systems. It is the
branch of engineering that involves the production and
usage of heat and mechanical power for the design,
production and operation of machines and tools[3]. Also
Mechanical Engineering is viewed as a profession 
requiring specific skills. These skills are acquired
through education , training and experience[4].

On the other hand, Economic development is the
increase in the amount of people in a nation’s
population with sustained growth from simple, low-
income economy to a modern, high-income economy[5].
Its scope includes the process and policies by which a
nation improves the economic, political, and social
well-being of its people[5]. In the same vein,
Development economics is seen as a branch of
economics which deals with economic aspects  of the
development process in low-income countries. Its focus
is not only on  methods of promoting economic growth
and structural change, but also on improving the

potential for the mass of the population, for example,
through health and education and workplace conditions,
whether through public or private channels.

Development economics involves the creation of
theories and methods that aid in the determination of
policies and practices and can be implemented at either
the domestic or international level.[6]. From the fore
going, Economic development is an end in its self, but
the same cannot be said about Mechanical engineering.
Mechanical engineering is a means to an end. What is
this end? Is the end a bridge to no where?, or can it be
the force or engine driving Economic development?.
This paper seeks to find the missing link.

MECHANICAL ENGINEERING

Before the middle of 18th century, large –scale
construction work was usually placed in the hands of
military engineers[1]. Military engineering involved such
work as the preparation  of topographical maps, the
location, design, and construction  of roads and
bridges; and the building of forts and docks. In the 18th

century however, the term civil engineering came into
use to describe engineering work that was performed
by civilians for non-military purposes[1]. With the
increasing use of machinery in the 19th century;
mechanical engineering was recognized as a separate
branch of engineering[1]. Mechanical engineers design,
test, build, and operate machinery of all types; they
also work on a variety of manufactured goods and
certain kinds of structures. The field is divided into:
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i) machinery, mechanisms, materials, hydraulics and
pneumatics

ii) heat as applied to engines, work and energy,
heating, ventilating and air conditioning[1].

The mechanical engineer therefore, must be trained
in mechanisms, hydraulics and thermodynamics and
must be fully grounded in such subjects as metallurgy
and machine design. A mechanical engineer designs not
only the machines that make products but the products
themselves, and must design for both economy and
efficiency[1]. Military Engineering has become an
increasingly specialized science, resulting in separate
engineering sub-disciplines such as ordnance, which
applies mechanical engineering to the development of
guns[1]. In the same vein, Marine engineering is a
specialized branch of mechanical engineering devoted
to the design and operation of systems, both
mechanical and electrical, needed to propel a ship[1].

Scientific methods of engineering[1] are applied in
several fields not connected directly to manufacture or
construction.

Modern engineering is characterized by the broad
application of what is known as Systems Engineering
principles[1]. The system approach is a methodology of
decision- making in design, operation, or construction
that adopts (i) the formal process included in what is
known as the scientific method; (ii) an interdisciplinary,
or team approach, using specialists from not only the
various engineering disciplines, but from legal, social,
aesthetic and behavioral fields as well; (iii) a formal
sequence of procedure employing the principles of
operations research[1].  Engineers in industry work not
only with machines but also with people, to determine,
for example, how machines can be operated most
efficiently by the workers. A small change in the
location of the controls of a machine or its position
with relation to other machines or equipment or a
change in the muscular movements of the operator,
often results in greatly increased production. This type
of engineering work is called time-study engineering[1].

A related field of engineering, human-factors
engineering, also known as ergonomics, received wide
attention in the late 1970s and the ‘80s when the safety
of nuclear reactors was questioned following serious
accidents that were caused by operator errors, design
failures, and malfunctioning equipment[1]. Human
factors engineering seeks to establish criteria for the
efficient, human-centred design of  among other things,
the larger complicated control panels that monitor and
govern nuclear reactor operations. Among various
recent trends in engineering profession, licensing and
computerization are the most wide spread. Approvals
by professionally licensed engineers are required for
construction of public and commercial structures

especially installations where public and worker safety
is a consideration[1.

Another specialist area of mechanical engineering
is biomechanical engineering. In this field, the
musculoskeletal system of the human body is viewed
as a mechanical structure that can undergo certain
motions and stresses. Thus, it includes the analysis of
human gait, and the investigation of stresses on flesh
and bones during accidents[7]. biomechanical
engineering is also concerned with the flow of blood,
the mechanics of respiration, and energy exchange in
the living human body. Applications range from the
development of protective automotive safety belts to
the design and operation of heart-lung machines. An
important early development was the iron lung, which
permitted some victims of poliomyelitis to survive.
Biomechanical engineering also forms the basis of
reconstructive developments such as artificial implants
and artificial limbs. Artificial hearts are also under
development; since 1982 many patients have been
treated with such devices with varying success[7].

In mechanical engineering, two of the most
important applications of hydraulics are in the design
of hydraulic actuators and hydraulic presses; these are
based on pascal’s law, which states that the pressure
exerted on a liquid is the same in all directions[8]. The
mechanical advantage achieved can be used in such
hydraulic actuators as the brake on an automobile
where the relatively small force applied at the pedal is
greatly multiplied to produce a large force at the brake
shoe. The control flaps of airplanes are actuated by
similar hydraulic systems. Hydraulic jacks and lifts are
used for raising vehicles in service stations and for
lifting heavy loads in the construction industry[8].

Theories of Development Economics: The theories of
development economics can be divide into a)
Mercantilism, b) Economic nationalism and c) Post
WWII theories.

Mercantilism: The earliest modern Western theory of
development economics was mercantilism, which
developed in the 17th century, paralleling the rise of the
nation state. Earlier theories had given little attention 
to development. For example, Scholasticism the
dominant school of thought during medieval feudalism,
emphasizes reconciliation with Christian theology and
ethics, rather than development[6]. The 16th and 17th

century school of Salamanca, credited as the earliest
modern school of economics, likewise did not address
development specifically. Major European nations in
the 17th and18th century all adopted mercantilist ideals
to varying degrees, the influence only ebbing with the
18th century development of physiocrats in France and
classical economics in Britain[6].

1909



J. Appl. Sci. Res., 6(11): 1908-1913, 2010

Economic Nationalism: Following mercantilism was
the related theory of economic nationalism,
promulgated in the 19th century related to the
development and industrialization of the United States
and Germany, notably in the policies of the American
System in America and the Zollverein (customs union)
in Germany. A significant difference from mercantilism
was the de-emphasis on colonies, in favor of a focus
on domestic production. Forms of economic 
nationalism and neo-mercantilism have also been key
in Japan’s development in the 19th and 20th centuries,
and the more recent development of the Four Asian
Tigers (Hong Kong, South Korea, Taiwan and
Singapore), and most significantly, China[6].

Post-WWII theories: The origin of modern
development economics are often traced to the need
for, and likely problems with the industrialization of
eastern Europe in the aftermath of World War II. Only
after the war did economists turn their concerns
towards Asia, Africa and Latin America[6].

a)linear-stages-of-growth Model:
An early theory of development economics, the

linear-stages-of growth model was first formulated in
the 1950s by W.W Rostow in The  Stages of Growth:
A Non-Communist Manifesto, following the work of
Marx and List[6]. This theory modifies Marx’s stages
theory of development and focuses on the accelerated
accumulation of capital, through the utilization of both
domestic and international savings as a means of
spurring investment, as the primary means of
promoting  economic growth and thus, development.
The linear-stages-of-growth model posits that there are
a series of five conservative stages of development
which all countries must go through during the process
of development, namely: the traditional society, the pre-
conditions for take-off, the take-off, the drive to
maturity and the age of high mass-consumption[6].
Simple versions of the Harold-Domar model provide a
mathematical illustration of the argument that improved
capital investment leads to greater economic growth[6].
Such theories have been criticized for not recognizing
that, while necessary, capital accumulation is not a
sufficient condition for development. That is to say that
this early and simplistic theory failed to account for
political, social and institutional obstacles to
development. Furthermore, this theory was developed
in the early years of the Cold War and was largely
derived from the successes of the Marshall Plan. This
has led to the major criticism that the theory assumes
that the conditions found in developing countries are
the same as those found in post-WWII Europe[6].

b)Structural-change theory:
Structural-change theory deals with policies

focused on changing the economic structures of
developing countries from being composed primarily of
subsistence agricultural practices to being a “more
modern, more urbanized, and more industrially diverse
manufacturing and service economy”[6].

c)International dependence theory:
International dependence theories gained

prominence in the 1970s as a reaction to the failure of
earlier theories to lead to widespread successes in
international development. Unlike earlier theories,
international dependence theories have their origins in
developing countries and view obstacles to
development as being primarily external in nature,
rather than internal. These theories view developing
countries as being economically and politically
dependent on more powerful, developed countries
which have an interest in maintaining their dominant
position. There are three different, major formulations
of international dependence theory: neocolonial
dependence theory, the false-paradigm model and the
dualistic-dependence model[6].

d)Neoclassical theory:
First gaining prominence with the rise of several

conservative governments in the developed world
during the 1980s, neoclassical theories represent a
radical shift away from international dependence
theories. Neoclassical theories argue that governments
should not intervene in the economy; in order words,
these theories are claiming that an unobstructed free
market is the best means of inducing  rapid and
successful development. Competitive free markets
unrestrained by excessive government regulation are
seen as being able to naturally ensure that the
allocation of resources occur with the greatest
efficiency possible and the economic growth is raised
and stabilized[6]. The different schools of thought within
the neoclassical theory are: free market approach,
public- choice theory and the market friendly approach.
The market friendly approach, unlike the other two, is
a more recent development and is often associated with
the World Bank. This approach still advocates free
markets but recognizes that there are many
imperfections in the markets of many developing
nations and thus argues that some government
interventions is an effective means of fixing such
imperfections[6].
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SOME CONTRIBUTIONS FROM MECHANICAL ENGINEERS.
YEAR S/No SECTOR INVENTION/DEVELOPMENTAL IMPROVEMENT
1938 1 MANUFACTURING Super-finish-   to obtain metal surface with fewer defects.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 Flame Hardening- as commercial practice in the hardening of gear teeth and flat surfaces
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 Machine Work- increased accuracy
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 Jig borers- cemented carbide tools replaced steel tools
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Changing methods- planing gave way to milling. Milling is being rivaled by

grinding and broaching.
1947 1 OIL WELL DRILLING Fusion piercing of rock- by the Linde Air Product Co. to depths. of over 120metres 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 MANUFACTURING Electrolytic metal cutting
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 RAIL ROAD DEVELOPMENT Development in both motive power and rolling stock.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4       ,, Poppet valve of Gas turbine locomotives(see Brown, Boveri & Co. of Baden, Switzerland
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 AUTOMOBILES Fluid Drive – gyrol fluid: hydraulic transmission replacing geared transmissions.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 Turbo machinery Equi-flow pump
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 AIRCRAFT ENGINES Jet propulsion for turbojets fighting planes and bombing aircraft to robot planes

with guided control.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 DIESEL LOCOMOTIVES Welding and casting – welded steel under frames for diesel locomotives
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9 MANUFACTURING Cyclo – welding or joining of metals a cementing process.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 Steel casting - United Engineering & Foundry Co. of Pittsburgh made what is said to be
the largest casting in the world. This was the frame of a 6000ton capacity, high speed, 
mechanical forging press for the Ajax Manufacturing Co.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 CROMPTON REPORT This is a sincere effort to estimate the future demand for and the supply of

engineering graduates in the USA.

SOURCE: ENCARTA YEAR BOOK 1998
YEAR S/No SECTOR INVENTION/DEVELOPMENTAL IMPROVEMENT
1948 1 ELECTRICAL DEVELOPMENT Thermo-electric generator developed by the branch of Squier laboratory of the Army

Signal Corps at Fort Monmouth, N.J. - Conversion of heat to electrical energy
without moving parts.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 CONTINUOUS MINING OF COAL i)Joy continuous miner in the western Pennsylvania coal fields

ii) ‘Colmol’ introduced by Sunnyhill coal Co.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 LOCOMOTIVES Gas turbine locomotives and power plants
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 NEW WELDING METHODS Gas shield arc welding
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 PHOTOGRAPHY New method of making Halftone plates for reproducing photographs developed by

Fairchild  Co.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 UTILIZING WOOD WASTE 5-15% plastic material + saw dust or wood chips = boards  which can be machined/ turned.

1950 1 AUTOMOBILES Automatic transmission on passenger automobiles.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 AVIATION Plane construction and use of helicopters. The British De Haviland Engine Co.

developed rocket
engine for assisted take-off for planes and rockets.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 FUELS Synthetic fuel from oil shale and coal.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 TURBINES Gas and Steam turbines-    Brown Boveri types
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 MACHINES/VEHICLES Induction Drives
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 METALS Development of new metals and alloys
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 RAIL ROADING Box car or freight-car known as ‘unicel’
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Continue:
1952 1 AIR CONDITIONING Improvements

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 AIR CRAFT ENGINES Thomson laboratory of the General Electric Corps developed a method of making

the turbine blades of jet engines in two parts, which has reduced the cost to about half 
that of the old method.

3 FLYING BOAT DESIGN Improved designs in the UK and USA.  
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 HELICOPTERS  Jet propelled rotors +collapsible helicopter sponsored by Army Ordnance Corps.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 PROPELLERS Filling the interior of blades with sponge rubber type to reduce vibrations under extreme pressure.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 ATOMIC DEVELOPMENT Atomic power plant -UK Atomic powered Submarine – USA.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 Radio -isotopes Making  radio –isotopes with a short life for experimental work.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 AUTOMOBILES V-engines, hydraulic- assisted steerings.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 METAL  COATING Flame plating- Linde Air Co. developed a process for coating metals with new hard alloy.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 POWDERED METAL For making of many machine parts.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 CERAMICS IN INDUSTRY Ceramics coating for materials subjected to high temperatures
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 GAS TURBINES Further developments.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 RAIL ROADS Improvement on design and production.

SOURCE: ENCARTA YEAR BOOK 1998

YEAR S/No SECTOR INVENTION/DEVELOPMENTAL IMPROVEMENT
1955 1 ASME Diamond Jubilee year-  celebration of the75th anniversary of the American Society 

of Mechanical Engineers with the theme: ’the Engineer in Our World’.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2 POWER Atomic energy  conferences and exhibitions. To emphasize the position of

the mechanical
engineer in the atomic field, the ASME established a Nuclear Engineering Division.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
3 ,, Wide application of gas turbine outside the aviation industry.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
4 ,, Aerothermopressor- a device for improving the performance of a gas- turbine power

plant was
described at the1995 ASME semi- Annual meeting.

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 HYDRAULIC POWER Reversible pump-turbine unit designed and built by Allis- Chalmers Manufacturing

Co. (USA)
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6 ,, Vertical impulse wheel – designed and built for the San Bartolo plant in Mexico.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
7 KAPLAN TURBINES Adjustable –blade propeller turbine to find wide application under low heads,

where a wide range in  head and output occurs.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8 INTERNAL COMBUSTION ENGINES Supercharging and turbo -charging continued as trends in design of diesel engines.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9 STEAM BOILERS Development to supercritical steam pressures using a double reheat cycle.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10 GENERATORS Conductor cooling of rotor and stator of large 3600rpm generators.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 AUTOMATIONS Instrumentation and automatic control application to machine tools.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12 AUTOMATIC WAREHOUSE SYSTEM Improvement on warehousing.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13 CONVEYOR SYSTEMS Improvements on handling.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14 MECANICAL DOCKERS Mechanical device that docks aircraft by moving it sidewise to a covered pier or dock.
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15 METALS ENGINEERING Steel, plating, Aluminum alloy, Titanium shearbolts, welding process.

SOURCE: ENCARTA YEAR BOOK 1998.
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Impact of Mechanical Engineering on Economic
Development: the Industrial Revolution: The
industrial revolution represent the widespread
replacement of manual labor by machines that began in
the 18th century and is continuing in some parts of the
world. The industrial revolution was the result of many
fundamental, inter related changes that transformed
agricultural economies into industrial ones[9].
Productivity and technical efficiency grew dramatically,
in part through the systematic application of scientific
and practical knowledge to manufacturing process. The
changes brought by the industrial revolution overturned
not only traditional economies, but also whole
societies. Economic changes caused far reaching social
changes, including the movement of people to cities,
the availability of a greater variety of material goods,
and new ways of doing business. The industrial
revolution was the first step in modern economic
growth and development. Economic development was
combined with superior military technology to make
the nations of Europe and their cultural offshoots, such
as the United States, the most powerful in the world in
the 18th and19th centuries. The industrial  Revolution
began in Great Britain during the last half of the 18th

century and spread through the regions of Europe and
to the United States during the following century. In
the 20th century, industrialization on a wide scale
extended to parts of Asia and the Pacific Rim. The
Industrial Revolution is called a revolution because it
changed society significantly and rapidly. Over the
course of human history, there has been only one other
group  of changes as significant as the industrial
revolution. This is what anthropologists call the
Neolithic Revolution, which took place in the later part
of the Stone Age  in the Neolithic Revolution, people
moved from social systems based hunting and
gathering to much more complex communities that
depended on agriculture and the domestication of
animals. This led to the rise of permanent settlements
and, eventually, urban civilizations. The Industrial
Revolution brought a shift from the agricultural
societies created during the Neolithic Revolution to
modern industrial societies[9]. Ever since the
Renaissance(14th to 17th century), Europeans have been
inventing and using ever more complex machinery. For
the first time Technical and scientific knowledge was
applied to business practices on a large scale.

Conclusion: From the fore going , it can be seen that
virtually every aspect of life is touched by mechanical
engineering. If something moves or uses energy, a
mechanical engineer was probably involved in its
design or production. The explosive development and
expansion in computer technology has literally changed
the face of mechanical engineering. The drawing board
has given  way to computer-aided-design (CAD), and
sophisticated computational software tools have enabled
mechanical engineers to develop efficient solutions to
complex technical problems. These technologies and a
host of others will have an impact on lives in the 21st

century, and their development and refinement require
the skills, intuition and creative ability of the
mechanical engineers[4]. Conclusively, therefore, 
Mechanical Engineering is the Driving Force for
Economic Development.
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