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5.1 LEARNING OBJECTIVES
After going through this module, you, as a student of Economics will be able to
 Understand the meaning of the term economic development
 Appreciate the various facets of economic development
 Understand the basic nature of the subject Development Economics
 Understand and appreciate the various development models put forth by
economists.
5.2 INTRODUCTION: Meaning of Development
Development is a term that means different things to different people, itis important that
we have some working definition or core perspective on its meaning. Without such a
perspective and some agreed measurement criteria, it would not be possible for us, as
students of Economics to actually determine which countries are actually developing
andwhich are not; and therefore, make any meaningful comparison of one country with
the other. Therefore, we first turn to a core definition of the word development.
The traditional meaning of the word – development
Development has traditionally meant achieving sustained rates of growth of income per
capita to enable a nation to expand its output at a rate faster than the growth rate of its
population. So, whenever the rate of growth of per capita income outdid the rate of
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growth of population, it was considered that the economy was developing. Therefore,
levels and rates of growth of ‘real’ per capita gross national income (GNI) (monetary
growth of GNI per capita minus the rate of inflation) were being used as the traditional
measure to arrive at the overall economic well-being of a population, which speaks of
how much of real goods and services is available to the average citizen for consumption
and investment. Development strategies were therefore usually focused on rapid
industrialization, often at the expense of agriculture and rural development.
The inadequacy of the traditional definition of development
The stark inadequacy in the traditional definition of development was found during the
experience of the first decades of post–World War II and postcolonial development in
the 1950s, 1960s, and early 1970s, when many developing nations did reach their
economic growth targets but the levels of living ofthe masses of population remained
almost unchanged. This signalled to the Economists worldwide, that something was very
wrong with this narrow definition of development. An increasing number of economists
and policymakers therefore argued for widening the scope of definition of the term and
spoke of more direct attacks on widespread absolute poverty, increasingly inequitable
income distributions, and rising unemployment as being an intrinsic part of economic
development. In short, during the 1970s, economic development came to be redefined in
terms of the reduction or elimination of poverty, inequality, and unemployment within
the context of a growing economy.
The questions to ask about a country’s development therefore expanded the kind of
questions that were raised about the country such as: What has been happening to
poverty? What has been happening to unemployment? What has been happening to
inequality? If all three of these have declined from high levels, then beyond doubt this
has been a period of development for the country concerned. If one or two of these central
problems has been growing worse, especially if all three have, it would be strange to call
the result “development” even if per capita income doubled.
Therefore, the newer understanding of the term development broadened the scope and
therefore development was conceived of as a multidimensional process involving major
changes in social structures, popular attitudes, and national institutions, as well as the
acceleration of economic growth, the reduction of inequality, and the eradication of
poverty. Therefore, Development Economics, by extension is the study of how
economies are transformed from stagnation to growth and from low income to highincome status, and overcome problems of absolute poverty.
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Definition of Development
As Economists aspired to define the term development, many such definitions emerged.
However, no one has identified the human goals of economic development as better as
Amartya Sen, perhaps the leading thinker on the meaning of development. Development
means ‘freedom’, according to Nobel Laureate Amartya Sen. Development is the process
of expanding human freedom. It is “the enhancement of freedoms that allow people to
lead lives that they have reason to live”. Hence Sen defined “development requires the
removal of major sources of unfreedom: poverty as well as tyranny, poor economic
opportunities as well as systemic social deprivation, neglect of public facilities as well as
intolerance or overactivity of repressive states”.
Capabilities (Sen) are the real freedoms that people have to achieve their potential doings
and beings. Real freedom in this sense means that one has all the required means
necessary to achieve that doing or being if one wishes to. That is, it is not merely the
formal freedom to do or be something, but the substantial opportunity to achieve it. Sen
argues that there are five types of interrelated freedoms, namely, political freedom,
economic facilities, social opportunities, transparency and security. The state has a role
in supporting freedoms by providing public education, health care, social safety nets,
good macroeconomic policies, productivity and protecting the environment.
Sen Freedom implies not just the freedom to do something, but the capabilities to make
it happen. What people can achieve (their capabilities) is influenced by “economic
opportunities, political liberties, social powers, and the enabling condition of good health,
basic education, and the encouragement and cultivation of initiatives”.
5.3 Theories of Economic Development
A theory is a systematic explanation of interrelation ships among economic variables,
and its purpose is to explain causal relationships among these variables. Usually a theory
is used not only to understand the world better but also to provide a basis for policy. The
theories of development economics deal with varies facets of Economic Development.
The purpose of this text is to acquaint the readers with the basic theories of Economic
Development. This text, in particular, will focus on the following theories: Karl Marx’s
Theory of Development; Lewis Unlimited Supply of Labour; Jorgenson’s Neo-Classical
Model of a Dual Economy; Liebenstein’s Critical Minimum Effort thesis and Nelson’s
Low Level Equilibrium Trap. This text limits itself to these five theories, but in reality,
there are many other pertinent theories that would enhance your understanding of
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Development theories. Nevertheless, the theories presented here provides a great
starting point for understanding.

5.4 Karl Marx’s Theory of Development
Karl Marx is one of the famous political economists of all time. Karl Marx Karl Marx’s
views were shaped by radical changes in Western Europe: the French Revolution; the
rise of industrial, capitalist production; political and labour revolts; and a growing secular
rationalism. According to Marx, human civilization has manifested itself in a series of
organizational structures, each determined by its primary mode of production,
particularly the division of labour that dominates in each stage.
The Marxian analysis is one of the most penetrating examination of the process of
economic development. Marx made a slight departure from classical school in that, he
expected capitalistic change to break down because of sociological reasons and not due
to economic stagnation and only after a very high degree of development is attained. In
his famous book ‘Das Kapital’, Marx presents the process of growth and collapse of the
capital economy, and also delineates the process in which such a collapse would happen.
Assumptions of the Marxian Theory of Development
Marxian theory of development is based on certain assumptions, which form the basis of
his theory.
1. There are two principal classes in the society. (i) Bourgeoisie (the capitalists) and (ii)
Proletariat (the working class)
2. Wages of the workers are determined at subsistence level of living.
3. Labour theory of value holds good. Thus, labour is the main source of value generation.
4. Factors of production are owned by the capitalists, who exploit the workers to make
more profits
7. Labour is homogenous and perfectly mobile.
8. Perfect competition in the economy.
9. National income is distributed in terms of wages and profits.

Marxian Theory of Development
A capitalistic society is divided into two classes: the capitalists, and the proletariat (the
working class). The capitalists own the means of production, while the workers do not.
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The workers sell their services, i.e., labour power, to the capitalists for wages. A
commodity forms the unit of production in a capitalistic society. A commodity is defined
as the carrier of use-value (utility) and exchange value (with other commodities).
The growth of capitalism is based on the exploitation of labour. Labour produces surplus
value which is appropriated by the capitalists. The motive force behind capitalism is
profit. The capitalist always reinvests the profit in his business to upgrade technology.
Capitalists adopt labour-saving machinery which creates a 'reserve army of the
unemployed'. It results in growing the misery of the working class.
The process of immiserization (i.e., increased unemployment, and reduction in wages) of
the proletariat operates in the following two ways: Under dynamic conditions, when
labour saving technology is adopted widely, the industrial reserve army has a tendency
to grow. The condition of the few workers who remain employed also deteriorates
because growing unemployment enables capitalists to reduce the wages to subsistence
levels. Capitalists also lengthen the working day and hours for more surplus. Capitalists
resort to hiring women and children at still lower wages than men.
Marx asserts that the capitalist system will ultimately collapse because of the following
reasons:
a. the falling rate of profit over production (market glut) due to high
technology
b. under consumption (low purchasing power) due to the immiserization
process
c. capital-intensive (labour-displacing) automations
d. class struggle (conflict) due to rising income inequality
Criticisms of the Marxian Theory of Development
Marx's theory of economic development has been criticized on both theoretical and
empirical grounds, as follows:
1. Marxian theory makes a static analysis.
2. Capitalist countries face different types of problems, which are not discussed by
Marx.
3. His analysis of crisis is outdated.
4. The theory of the falling tendency of profit is not correct. Competition raises
capital productivity and improves efficiency which thwarts the tendency of
declining profit.
5. Technology does not create unemployment.
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6. In the industrial capitalist world, the average real per capita income of the worker
has increased, and the working conditions have greatly improved.
7. Marx's analysis is more indicative rather than definitive.

5.5 Rostow’s Stages of Economic Growth

Prof. W.W. Rostow has sought an historical approach to the process ofeconomic growth.
The Rostow growth model distinguishes five stages of economic growth:
(1) the traditional society
(2) the pre-conditions for take-off
(3) the take-off
(4) the drive to maturity; and
(5) the age of high mass-consumption.
The Traditional Society


The social structure of such societies was hierarchical in which family and clan
connections played a dominant role.



Political power was concentrated in the regions, in the hands of the landed
aristocracy supported by a large retinue of soldiers and civil servants.



More than 75 per cent of the working population was engaged in agriculture.
Naturally, agriculture happened to be the main source of income of the state and
the nobles.



Economic change took place at a slow rate. Greater land could be brought under
cultivation, the scale and pattern of trade could be expanded, manufactures could
be developed and agricultural productivity could be raised along with increase in
population and real income.



But the marked feature of this society was that science and technology was
primitive.

The Pre-conditions for Take-off


The second stage is a transitional era in which the pre-conditions for sustained
growth are created.
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The pre-conditions for sustained growth were created slowly in Britain and
Western Europe, from the end of the 15th and the beginning of the 16th centuries,
when the Medieval Age ended and the Modern Age began.



Faith and Authority in societies were replaced by reasoning and scepticism. This
brought an end to feudalism and led to the rise of national states; inculcated the
spirit of adventure which led to new discoveries and inventions and consequently
the rise of the bourgeoisie—the elite—in the new mercantile cities.



These forces were instrumental in bringing about changes in social attitudes,
expectations, structure and values.



Generally speaking, the preconditions arise not endogenously but from some
external invasion.



The idea spreads that economic progress is possible and is a necessary condition
for some other purpose, judged to be good; be it national dignity, private profit,
the general welfare, or better life for the children. Education for some at least,
broadens and changes to suit the needs of modern activity.



New types of enterprising men come forward in the private economy, in
government, or both, willing to mobilize savings and to take risks in pursuit of
profit to modernization.



Banks and other institutions for mobilizing capital appear.



Investments increase, notably in transport, communications and in raw materials
in which other nations may have an economic interest.



The scope of commerce, internal and external, widens. And here and there,
modern manufacturing enterprise appears, using the new methods.



The pre-conditions for sustained industrialization, according to Rostow, have
usually required radical changes in three non-industrial sectors:
o First, a build-up of social overhead capital, especially in transport, in order
to enlarge the extent of the market, to exploit natural resources
productivity and to allow the state to rule effectively.
o Second, a technological revolution in agriculture so that agricultural
productivity increases to meet the requirements of a rising general and
urban population.
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o Third, an expansion of imports, including capital imports, financed by
efficient production and marketing of natural resources for exports.


The continuous development and expansion of modern industry was mainly
possible by the ploughing back of profits into fruitful investment channels.



But in the colonies, the colonial powers build up social overhead capital, to meet
its own requirements and somehow help the colonies in moving the traditional
society along the transitional path.



The spread of modern education brings about a gradual transformation in thought,
knowledge and attitude of the people, and a growing spirit of nationalism makes
them resent the colonial rule. Lastly, under the influence of a powerful
international demonstration effect, people want the products of modern industry
and modern technology itself.

The take-off Stage


The take-off is the ‘great watershed’ in the life of a society when growth becomes
its normal condition.



Rostow defines the take-off “as an industrial revolution, tied directly to radical
changes in the methods of production, having their decisive consequence over a
relatively short period of time.”



The typical case explained by Rostow is based on the supposition that the
incremental capital-output ratio and the rate of population growth remain
constant. It thus precludes the effects of increased labour force and improved
technology on national income.



However, during the take-off capital-output ratio tends to decline with the change
in investment pattern definitely outstripping the growth of population.



Another condition for take-off is the development of one or more leading sectors
in the economy, Rostow regards the development of leading sectors as the
‘analytical bone structure’ of the stages of economic growth.



According to Rostow, the rapid growth of the leading sectors depends upon the
presence of four basic factors:
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First, there must be an increase in the effective demand of their products
generally brought about by dishoarding, reducing consumption, importing
capital or by a sharp increase in real incomes.



Second, a new production function along with an expansion of capacity must be
introduced into these sectors.



Third, there must be sufficient initial capital and investment profits for the takeoff in these leading sectors



Lastly, these leading sectors must introduce expansion of output in other sectors
through technical transformations.



The economy becomes more capable of mobilizing larger savings out of an
expanding income to raise effective demand for the manufactured products, and
to create external economies through expansion of leading sectors.



Take-off requires the massive set of preconditions, going to the heart of a
society’s economic organization, its politics and its effective scale of values. It
usually witnesses a definitive social, political and cultural victory of those who
would modernize the economy over those who would either cling to the
traditional society or seek other goals.



The take-off stage is explained in the following figure.

The horizontal axis represents NNPand the vertical axis the amount of saving, net
investment and capital. S is thesaving schedule. K0 Y0 and K1 Y1 are the curves of capitalOdisha State Open University, Sambalpur
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output ratio drawnas downward sloping to simplify the figure. They are drawn parallel
to eachother to indicate a constant capital-output ratio, i.e., OK O /OYO = OK1/OY1.TY0
/T0Y1 is the marginal capital-output ratio.To start with, the society has a very flat saving
curve and a very steep capital-outputratio curve in the pre-take-off stage. It implies that
people save little outof their income and the capital-output ratio is very high. In the time
period 0,as OI0 net investment is made it tends to increase the capital stock
whichbecomes productive in time period 1 and raises NNP to OY1. Then in the takeoff
stage when OI1(=T1Y1) investment takes place, some major stimulus leadsto the growth
of the productive capital more quickly leading to a fall in thecapital-output ratio to
T1Y1/Y1Y2. As a result, the investment pattern changesand the capital-output ratio curve
becomes flatter. It is T1Y2. NNP increases toOY2 which further raises net investment to
OI2(=T2Y2). The economy hastaken off, and if this pattern of growth is continued it will
become self-sustained.
The Drive to Maturity


Rostow defines it “as the period when a society has effectively applied the range
of (then) modern technology to the bulk of its resources.”



It is a period of long sustained economic growth extending well over four
decades.



New production techniques take the place of the old ones.



New leading sectors are created. And the economy is able to withstand
unexpected shocks.



Rostow opines that when a country is in the stage of technological maturity, three
significant changes take place:



First, the character of working force changes. It primarily becomes skilled.
People prefer to live in urban areas rather than in rural. Real wages start rising
and the workers organize themselves in order to have greater economic and social
security.



Second, the character of entrepreneurship changes. Rugged and hardworking
masters give way to polished and polite efficient managers.



Third, the society feels bored of the miracles of industrialization and wants
something new leading to a further change.
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The Age of High Mass-Consumption


The age of high mass-consumption has been characterised by the migration to
suburbia, the extensive use of the automobile, the durable consumers goods and
household gadgets.



In this stage, “the balance of attention of the society is shifted from supply to
demand, from problems of production to problems of consumption and of welfare
in the widest sense.”



However, three forces are discernible that tend to increase welfare in this postmaturity stage.



First, the pursuit of national policy to enhance power and influence beyond
national frontiers.



Second, to have a welfare state by a more equitable distribution of national
income through progressive taxation, increased social security and leisure to the
working force.



Third, decision to create new commercial centres and leading sectors like cheap
automobiles, houses, and innumerable electrically operated household devices,
etc.



The tendency towards mass consumption of durable consumer goods, continued
full employment and the increasing sense of security has led to a higher rate of
population growth in such societies.

Criticisms


A number of nations such as the United States, Canada, New Zealand and
Australia were born free of traditional societies and they derived the pre
conditions from Britain, a country already advanced. So it is not essential for
growth that a country must pass through the first stage.



In the case of ‘preconditions’, it is not necessary that they must precede the takeoff. For example, there is no reason to believe that an agricultural revolution and
accumulation of social overhead capital in transport must take place before the
take-off.
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The experience of most countries also tells us that development in agriculture
continued even in the take-off stage. The take-off in the case of New Zealand
and Denmark is attributed to agricultural development. There is a possibility of
considerable overlapping in different stages.



Possibilities of failure is not considered in the Rostow model. As Habakkuk puts
it, “Rostow ignored the bump downs and crash landings in his theory



Capital-Output Ratio not Constant. In calculating the aggregate capital
requirements of underdeveloped countries Rostow takes a constant capital output
ratio. This implies constant returns to scale. This assumption is valid in the case
of advanced economies. But developing economies are characterized by the
predominance of agriculture and primary production.

Given unchanged

techniques and increasing population, their natural resources result in conditions
of diminishing returns to scale for the expansion of the economy as a whole.
5.6 Schumpeter’s Theory of Development

Joseph Alois Schumpeter first presented his theory of economic growthinTheory of
Economic Development publishedin German in 1911. It was later translated to English
in 1934. To start with, Schumpeter assumes a perfectly competitive economy which isin
a stationary state which operates based on a circular flow. In such a state, the economy
continues to repeat itself in thesame manner year after year, similar to the circulation of
the blood in ananimal organism. In the circular flow, the same products are produced
everyyear in the same manner. In other words, all economic activities are repetitive ina
timeless economy.
Development, according to him, “isspontaneous and discontinuous change in the
channels of the circular flow,disturbance of equilibrium, which for ever alters and
displaces the equilibriumstate previously existing.” Therefore, according to Schumpeter,
development consists in the carrying out of newcombinations for which possibilities exist
in the stationary state. Newcombinations come about in the form of innovations.
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Innovations
Schumpeter conceives of innovation as something that may consist of:
(1) the introduction of a newproduct;
(2) the introduction of a new method of production;
(3) the openingup of a new market;
(4) the conquest of a new source of supply of rawmaterials or semi-manufactured goods;
and (5) the carrying out of the neworganisation of any industry like the creation of a
monopoly.

According toSchumpeter, it is the introduction of a new product and the continual
improvements in the existing ones that lead to development.

Role of Innovator
Schumpeter assigns the role of an innovator not to thecapitalist but to the entrepreneur.
The entrepreneur is not a man of ordinarymanagerial ability, but one who introduces
something entirely new. He doesnot provide funds but directs their use.
The entrepreneur is motivated by:
(a)the desire to found a private commercial kingdom
(b) the will to conquer andprove his superiority, and
(c) the joy of creating, of getting things done, orsimply of exercising one’s energy and
ingenuity.
His nature and activitiesdepend on his social-cultural environment. To perform his
economic function,the entrepreneur requires two things: first, the existence of
technicalknowledge in order to produce new products; second, the power of disposalover
the factors of production in the form of credit.
According to Schumpeter,a reservoir of untapped technical knowledge exists which he
can make use of.Therefore, credit is essential for development to start.

Role of Profits.
An entrepreneur innovates to earn profits. Profits areconceived “as a surplus over costs:
a difference between the total receipts andoutlay–as a function of innovation.” According
Odisha State Open University, Sambalpur
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to Schumpeter, undercompetitive equilibrium the price of each product just equals its
cost ofproduction, and there are no profits. Profits arise due to dynamic changesresulting
from an innovation. They continue to exist till the innovationbecomes general.

Breaking the Circular Flow
Schumpeter ’s model starts with the breaking upof the circular flow with an innovation
in the form of a new product by anentrepreneur for the purpose of earning profits.
In order to break the circularflow, the innovating entrepreneurs are financed by bankcredit expansion.Since investment in innovations is risky, they must pay interest on it.
Once thenew innovation becomes successful and profitable, other entrepreneurs followit
in “swarm-like clusters.” Innovations in one field may induce otherinnovations in related
fields. The emergence of a motor car industry may, inturn, stimulate a wave of new
investments in the construction of highways,rubber tyres and petroleum products, etc.
But the spread of an innovation isnever 100 percent.

Cyclical Process
Since investment is assumed to befinanced by creation of bank credit, it increasesmoney
incomes and prices and helps to create acumulative expansion throughout the economy.
Withthe increase in the purchasing power of theconsumers, the demand for the products
of the oldindustries increases in relation to supply. Prices rise,profits increase and old
industries expand byborrowing from the banks. After a period of gestation the
newproducts start appearing in the market displacing the old products andenforcing a
process of liquidation, re-adjustment and absorption. The demandfor the old products is
decreased. Their prices fall. The old firms contractoutput and some are even forced to
run into liquidation. As the innovators startrepaying bank loans out of profits, the quantity
of money is decreased andprices tend to fall. Profits decline. Uncertainty and risks
increase, the impulsefor innovation is reduced and eventually comes to an end.
Depression ensues.
Schumpeter ’s cyclical process of economic development is illustrated in the diagram
where the secondary wave is superimposed on the primary wave of innovation.With
Odisha State Open University, Sambalpur
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over-optimism and speculation, development proceeds more rapidly inthe prosperity
phase. When recession starts, the cycle continues downwardbelow the equilibrium level
to the depression phase. Ultimately, anotherinnovation brings about revival.

In fine, entrepreneurs are the key figures in the Schumpeterian analysis. Theybring about
economic development in spontaneous and discontinuous manner.

Continued

technological progress will result in an unboundedincrease in total and per capita output,
sincehistorically there are no diminishing returnsto technological progress. As long
astechnological progress takes place, the rate ofthe profit will be positive. Hence there
can beno drying up of sources of investible fundsnor any vanishing of
investmentopportunities.

The Process of End of Capitalism
As a result, three forces are discerniblethat are the beginning of the creeping death of
capitalism. They are: (1) thedecadence of the entrepreneurial function; (2) the
disintegration of thebourgeois family; and (3) the destruction of the institutional
framework of thecapitalist society.
In the early stages of capitalism, the driving force came from entrepreneurswho dared to
innovate, to experiment, and to expand. But now innovation isreduced to a routine.
Technological progress has become the business of teamsof trained specialists. The new
‘lords’ of business are the managers,depersonalized owners and private bureaucrats. This
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reduces the industrialbourgeoisie to a class of wage-earners and thus undermines the
function andthe position of the entrepreneur as the “warrior knight.”
There is also the destruction of the bourgeoisie family. Parents adopt arationalistic
attitude in their behaviour towards children. The traditional familyidea is weakened. The
desire to found a “private kingdom” , a “dynasty” is nolonger there. The will to
accumulate wealth gradually disappears and alongwith it another important aspect of the
capitalist society.
According to Schumpeter, it was rationality that haddestroyed the royal power in the past.
Now again, it is the rationalistic attitudeof the ruling group towards domestic and
international problems that will bethe bane of capitalism. But all these forces are not
enough to ring the deathknell of capitalism. It is, however, the active hostility of the
intellectuals whichis bringing the day nearer. The intellectuals sow seeds of doubt
anddiscontentment in the minds of the masses against the social and political framework
of the capitalist order. By inciting the white-collar groups and thelabouring classes they
are able to secure anti-capitalist political reforms. As aresult, the institutional framework
upon which capitalism rests starts crumblingand there is a gradual movement towards
socialism. Eventually capitalismwould fade away without any bang or whimper.

Criticisms
1. The entire process of Schumpeter’s theory is based on the innovatorwhom Schumpeter
regards as an ideal person. Such persons were to be found in the18th and 19th centuries.
At that time innovations were made by entrepreneursor inventors. But now all
innovations form part of the functions of a joint stockcompany. Innovations are regarded
as the routine of industrial concerns and donot require an innovator as such.
2. Economic development is not the result of the cyclical process. Thedownswings and
the upswings are not essential for economic development.
3. Schumpeter’s contention that cyclical changes are due to innovations isalso not correct.
As a matter fact, cyclical fluctuations may be due topsychological, natural, and financial
causes.
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4. Schumpeter regards innovations as the main cause of economicdevelopment. But this
is far from reality because economic development notonly depends an innovations but
also on many economic and social changes.
5. Schumpeter gives too much importance to bank-credit in his theory.Bank credit may
be important in the short run when industrial concerns getcredit facilities from the banks.
But in the long run when the need for capitalfunds is much greater, bank credit is
insufficient.
6. He simply tells that the institutional framework ofa capitalist society is transformed
with changes in the functions of theentrepreneur. His analysis of the end of capitalism is
emotional rather thanreal.
7. Schumpeter ’s theory corresponds to aparticular socio-economic order that existed in
Western Europe and Americaof the 18th and 19th centuries. In that period, some of the
prerequisites ofgrowth already existed. In underdeveloped countries, the socioeconomicconditions are altogether different and the prerequisites for development in
theform of economic and social overheads are non-existent.
8. Lack of Entrepreneurship. The Schumpeterian analysis depends upon theexistence of
an

entrepreneurial

class.

However,

in

underdeveloped

countriesadequate

entrepreneurship is lacking. In such economies, there are low profitexpectations and low
state of technologies which do not encourageinnovative investments in new plant and
equipment. Moreover, the lack ofadequate power, transport, skilled personnel, etc. act as
disincentives toentrepreneurial activity.
9. Institutional Changes and not Innovations Needed. To start thedevelopment process
and to make it self-sustaining, it is not innovations alonebut a combination of several
factors like organizational structures, businesspractices, skilled labour and appropriate
values, attitudes and motivationswhich are required.
10. Neglects many important factors. The Schumpeterian process is ‘productionoriented’
while the development process is ‘consumption-oriented’. The development model of
Schumpeter also ignores savings, external effects and population growth.
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5.7 Check Your Progress
1. Write a short note on Karl Marx’s Theory of Development.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------2. Write a short note on Rostow ‘s five stages of Economic Growth.
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------3. Discuss Schumpeter’s Theory of Development.
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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5.8 Let Us Sum Up
The purpose of this chapter is to make the students understand the meaning of
development and to acquaint them with the fundamental theories of development
economics. Of course, the developmental models are not limited to the ones mentioned
here, nevertheless, these are a good starting point for students of Economics. In this
context various theories on development have been discussed which includes Marx’s
Theory of Development, Rostow’s Stages of Economic Growth and Schumpeter‘s
Theory of Development.
5.9 Answer to Check your Progress

1. Refer to section 5.4
2. Refer to section 5.5
3. Refer to section 5.6

5.10 Further Reading
The Economics of Development and Planning. M.L. Jhingan (40 th Edition). Vrinda
Publications New Delhi
Development Economics (1998), Debraj Raj, Princeton University Press, New Jersey.
Economic Development (2015), Michael P. Todaro and Stephen C. Smith, (12thEdition),
Pearson.
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UNIT 06 – SOLOW MODEL AND CONVERGENCE WITH POPULATION
STRUCTURE
6.1 Learning Objectives
6.2 The Solow Model: A brief biography of Solow
6.3 The Solow Model: An exogenous growth model
6.4 Check Your Progress
6.5 Let Us Sum Up
6.6 Answer to check Your Progress
6.7 Further Reading
6.1 LEARNING OBJECTIVES
After going through this module, you, as a student of Economics will be able to
 Understand the contributions of Solow to Growth Economics
 Understand the Harrod Domar model’s limitations which Solow tries to
improve upon.
 Learn the Solow model and convergence with population.
6.2 The Solow Model: Robert Solow – A brief biography
Robert Solow was an American economist who was awarded the 1987 Nobel Prize in
Economic Sciences for his important contributions to theories of economic growth.
Solow received a B.A., an M.A., and a Ph.D. From Harvard University. He began
teaching economics at the Massachusetts Institute of Technology (MIT) in 1949,
becoming professor of Economics there in 1958 and professor emeritus in 1995. In the
1950s Solow developed a mathematical model illustrating how various factors can
contribute to sustained national economic growth. Contrary to traditional economic
thinking, he showed that advances in the rate of technological progress do more to boost
economic growth than do capital accumulation and labour increases.
In his 1957 article “Technical Change and the Aggregate Production Function,” Solow
observed that about half of economic growth cannot be accounted for by increases in
capital and labour. He attributed this unaccounted-for portion—now called the “Solow
residual”—to technological innovation. From the 1960s on, Solow’s studies helped
persuade governments to channel funds into technological research and development to
spur economic growth. He was awarded the National Medal of Science (1999) and the
Presidential Medal of Freedom (2014). Four of his PhD students, George Akerlof, Joseph
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Stiglitz, Peter Diamond and William Nordhaus later received Nobel Memorial Prizes in
Economic Sciences in their own right for their respective contributions in the field of
Economics.
6.3 The Solow Model: An Exogenous Growth Model
Solow growth model is an exogenous model of economic growth. Exogenous growth
theoriesare those economic theories that state that economic growth occurs as a result of
factors independent of the economy. This theory maintains that economic growth is not
affected by internal factors or influenced by the economy, rather by factors that are
outside of the economy. Exogenous growth theory holds that technological improvement
fuels economic growth, alongside other factors outside of the economy.The exogenous
growth modelsdoes not believe that internal factors or economic factors influence
economic growth, instead maintain that to grow an economy, factors or forces outside of
the economy must be considered. This means that internal economic forces like
population, capital investment, company of interest and some others do not fuel economic
growth. Examples of exogenous (external) economic factors are;
 Savings rate
 Technological innovations and advancement
 Production
 Diminishing returns of capital.
The Solow model is exogenous because the main variables that explain the variation on
the output are exogenous from the model (the saving rate and the technology).
The Model
The model explains the steady state of the economy as the moment where the effective
investment is equal to the replacement investment (the part of the investment destined to
substitute the depreciation of the capital). At this point the model gives us a concrete
value of the capital and the output per capita of the economy, the endogenous variables
of the model.
So we can summarize that for a given saving rate (denominated as s), a given technology
growth rate (denominated as g) and a given depreciation rate (denominated as δ) the
model give us both the total output and the equilibrium level of capital (the level that
implies not changes on the total stock), so we can consider this two variables as the
endogenous ones. And if rate of population growth (denominated as n) is added then the
model will give us the values per capita instead the absolute values.
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Background of the Model
Solow published his model an alternative to Harrod-Domar model of growth. Solow’s
purpose in developing the model was to deliberately ignore some important aspects of
macroeconomics, such as short-run fluctuations in employment and savings rates, in
order to develop a model that attempted to describe the long-run evolution of the
economy. Solow assumes that Harrod-Domar model was based on some unrealistic
assumptions like constant capital output ratio, fixed factors of production etc. He has
intentionally dropped these assumptions while drafting his model of long-run growth.
He had shown that by introduction of other factors influencing economic growth HarrodDomar model can be rationalised and instability can be reduced to some extent. In short,
Solow has tried to build a model of economic growth by removing the basic assumption
of fixed proportions of Harrod-Domar model. Solow develops a continuous production
function linking output to the inputs of capital and labour which are sustainable.
Assumptions of the Solow Growth Model
1. Solow assumes that the production function take the form of Cobb-Douglas
production function Y= aKbL1-b, where b lies between 0 and 1. Cobb- Douglas
production function is the most widely used neoclassical production function.
With the assumptions that firms are competitive, firms happen to be price-taking
firms, the coefficient i is the capital share (that is the share of income that capital
receives).
2. Therefore, output per worker is given through the following equation: Y= ak b
where y= Y/L ( output per worker) and k=K/L (capital stork per worker).
3. This also implies that production function is homogenous of the first degree.
4. Output is regarded as net output after making allowance for depreciation of
capital.
5. Both labour and capital are paid according to their Marginal Physical Products.
6. Prices and wages are flexible.
7. Existence of full employment.
8. Labour and Capital are assumed to be perfect substitutes.
9. Since K and L are substitutable, to facilitate that technical progress should be
neutral.
10. Saving ratio is also assumed to be constant. Savings is assumed to be equal to
Investment.
11. This theory also assumes Constant Returns to Scale.
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12. Capital depreciates at the constant rate d and population grows at a constant rate
n.
Explanation of the theory
Solow shows in his model that with variable technical coefficient there would be a
tendency for capital-labour ratio to adjust itself through time in the direction of
equilibrium ratio. If the initial ratio of capital to labour is more, capital and output would
grow more slowly than labour force and vice versa. Solow's analysis is convergent to
equilibrium path (steady state) to start with any capital-labour ratio.
The model assumes that GDP is produced according to an aggregate production function
technology. It is worth flagging that most of the key results for Solow’s model can be
obtained using any of the standard production functions that you see in microeconomic
production theory. However, let us specify the production function to take the Cobb
Douglas form:
Yt = A t Kαt L1−α t (0 < α < 1)
where Kt is capital input and Lt is labour input. Note that an increase in At results in
higher output without having to raise inputs. Macroeconomists tend to call increases in
At “technological progress” and we will loosely refer to this as the “technology” term,
but ultimately At is simply a measure of productive efficiency. Because an increase in At
increases the productiveness of the other factors, it is also sometimes known as Total
Factor Productivity (TFP).
Solow takes output as a whole, the only commodity, in the economy. Its annual rate of
production is designated as Y(t) which represents the real income of the community, part
of it is consumed and the rest is saved and invested. That which is saved is a constant s ,
and the rate of saving is sY(t). K(t) is the stock of capital. Thus net investment is the rate
of increase of this stock of capital, i.e ., dk/dt or K. So the basic identity is
K = sY ---------------------------(1)
Capital and labour are used to produce the required output, technological progress are
expressed by the production function
Y = F(K,L) --------------(2)
(Please note constant returns to scale is the assumption that is made.)
Inserting equation (2) in equation (1) we get
K=sF(K,L) -------------- (3)
where L represent total employment. F represent functional relationship.
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Equation 3 represents supply side of the system. Now we have to include demand side
too. We should remember that as the result of exogenous population growth, the labour
force is assumed to grow at relative to n. Thus
L (t) = L0ent ---------(4)
where L represent available supply of labour.
Substituting the value of L in equation --- (3) we get;
K = sF (K, L0en) -------------(5)
The right hand side of the equation (4) Show the rate of growth of labour force from time
period o to t . It is also logical to consider this as supply curve for labour.
In simple terms this theory states that the exponentially growing labour force is offered
for employment is completely is inelastic. The labour supply is a vertical line which
shifts to the right in time as the labour force grows. The real wage rate will get adjusted
automatically so much that all available labour is employed and the marginal productivity
equation determines the wage rate, which is more a rule.
Solow regards this basic equation as determining the time path of capital accumulation,
K, that must be followed if all available labour is to be fully employed. If the time path
of capital stock and of labour force is known, the corresponding time path of real output
can be derived from production function. Thus, the time path of real wage rate is
calculated by Marginal Productivity equation.
Possible growth patterns: In order to find out if there is always a Capital accumulation
path consistent with any rate of growth of the labour force towards steady state, Professor
Solow introduces his fundamental equation
r = sF (r,1) – nr ----------------(6)
In this equation r is the ratio of capital to labour (K/L), n is the relative rate of change of
the labour force. The function sF(r,1) represents output per worker as a function of
capital per worker. Equation (6) states that “the rate of change of capital labour ration as
the difference of two terms, one representing the increment of capital and one the
increment of labour”
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The diagrammatic representation of the above growth pattern is explained below:

Fig- 5.1

In the diagram given above, the line passing through origin is nr. The total productivity
curve is a function of sF(r,1) and this curve is convex and upward axis. This implies that
to make the output positive it is necessary input must also be positive, establishing
diminising marginal productivity of capital. At the point of intersection ie nr= sF(r,1),
and =O . Then r=r'. When r=O, the capital-labour ratio is a constant and the capital
stock must expand at the same rate asthe labour force, i.e. ,n . Once the capital-labour
ratio r' is established, it will be maintained, and capital and labour will grow in
proportion. Assuming constant returns to scale, real output will also grow at the same
relative rate nand output per head of labour force will be constant. At r' there will be the
balanced growth equilibrium.
What will be the behaviour of the capital-labour ratio if there is a divergence
between r' and r. If r lies to the right of r' or r >r' then nr>sF(r,1) , and r will decrease
toward r' . On the contrary, if r lies to the left of r' or r <r', nr <sF(r,1), and r will increase
toward r'. Thus, the equilibrium value r' is stable. "Whatever the initial value of the
capital-labour ratio, the system will develop toward a state of balanced growth at the
natural rate... If the initial capital stock is below the equilibrium ratio, capital and output
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will grow at a faster pace than the labour force until the equilibrium ratio is approached.
If the initial ratio is above the equilibrium value, capital and output will grow more
slowly than the labour force. The growth of output is always intermediate between those
of labour and capital. "But the strong stability shown in the above figure is not inevitable.
It depends on the shape of the productivity curve sF( r,1).
In Fig. 2 the productivity curves F( r,1) intersects the ray curve nr at three points r1, r 2
and r 3. But r 1 and r3 are stable equilibrium positions because the total productivity
curve sF( r ,1) is above nrbut at r 2 it is below nr . Therefore, r 2 is an unstable
equilibrium position. "Depending on the initial observed capital-labour ratio, the system
will develop either to balanced growth at capital-labour ratio r 1 orr 3. In either case
labour supply, capital stock and real output will asymptomatically expand at rate n , but
around r 1 there is less capital than around r 3, hence the level of output per head will be
lower in the former case than in the latter. The relevant balanced growth equilibrium is
at r 1 for an initial ratio anywhere between O and r 2, it is at r 3 for any initial ratio
greater than r 2. The ratio r 2 is itself an equilibrium growth ratio, but an unstable one,
any accidental disturbance will be magnified over time. Figure 2 has been drawn so that
production is possible without capital; hence the origin is not an equilibrium 'growth'
configuration."

Fig. 5.2
5.25.2Fig

Fig. 5.3F
5.25.2Fig

Solow points out that Fig. 5.2 does not exhaust all possibilities. He shows two more
possibilities, as shown in Fig. 5.3. The ray nr depicts the equilibrium growth path where
the warranted and natural rates of growth are equal. The curve s1F'(r,1) which is above
nr represents a highly productive system in which capital and income increase more
rapidly than the labour supply. In this system, which is of perpetual full employment,
income and saving increase so much that the capital-labour ratio increases limitlessly.
On the other hand, the curve S2F"(r,1) depicts a highly unproductive system in which
the full employment path leads to ever diminishing per capita income. However,
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aggregate income rises in his system because net investment is always positive and the
labour supply is increasing. It is to be noted that both the systems have diminishing
marginal productivity throughout. Professor Solow concludes his model thus: "When
production takes place under the usual neo-classical conditions of variable proportions
and constant returns to scale, no simple opposition between natural and warranted rates
of growth is possible. There may not be...any knife-edge. The system can adjust to any
given rate of growth of the labour force, and eventually approach a state of steady
proportional expansion," (i.e.,) ∆K/K = ∆L/L= ∆Y/Y
Criticisms of the Solow Model
a. Much of the criticism of Solow’s and other’s versions of neo-classical growth
theory focuses on its aggregate production function. Influential critics, such as
Robinson and Kaldor, have argued that the microeconomic concept of the
production function cannot be realistically aggregated to an entire national
economy. (Samuelson has shown a link between the microeconomic and
macroeconomic production function, but it is not general.)
b. In addition, the flexibility of the neo-classical production function is argued to be
unrealistic. Machinery as capital, for example, cannot be reduced in size as the
employment of labour increases. Further, the disembodiment of technology from
capital is considered to be unrealistic because technological progress Ls
intertwined with capital improvements.
c. Recent work by Romer has extended the neo-classical model so that technology
is considered a separate factor of production. Romer considers technology, or
knowledge, as the cause of increasing returns to factors, or economies of scale.
d. Such increasing returns, as illustrated by the high productivity tendencies of the
rich countries, cannot be accommodated easily by conventional neo-classical
models in which factor prices are determined in the kind of competitive markets
associated with constant returns to scale.
e. Increasing returns are commonly associated with monopolistic markets rather
than competitive ones. Unfortunately, the ‘best’ aggregate production function
remains to be decided, and both the two-factor version and its extensions provide
good empirical fits with reality.
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Applicability of the Solow Model to Underdeveloped Countries

Fig. 5.35.25.2Fig

The Solow Model of growth can be applied to underdeveloped countries because of its
parameter of population growth (n). The model assumes that population growth is
exogenously determined and is expanding at a constant rate n.In terms of a developed
economy, such an assumption appears perfectly tenable. Below a certain level of per
capita income (YC), population growth may be regarded as a function of per capita
income. But below subsistence income, population growth will be negative. As per capita
income rises above subsistence, population growth responds rapidly as death rate falls.
Once the death rate stabilises, the rate of population growth is likely to decline to anormal
level and then become relatively insensitive to further growth of income.
But an underdeveloped country with a variable population growth raises many issues
which are shown in Fig. 4 where YC is income per capita and KC is capital per capita.
In the Figure, three intersections A , B and C are shown between the saving function, Sc
= sF (Y ,1) and population function, n = n ( f (Y ,1). Of these, points A and C represent
stable equilibria in the sense that any small disturbance will be self-correcting as Y
approaches zero.
In contrast, equilibrium at B is unstable and any minor disturbance is perpetuated. If the
economy is initially at point A, it is caught at a low-level trap with low per capita income
and consumption. Piecemeal attempts to raise capital per capita (KC) will not be
successful and the economy will return to A position. In such a situation, the economy
requires a major fiscal boost accompanied by foreign aid to raise capital per capita
beyond point B. This will propel the economy to the comparatively high income per
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capita and consumption levels. Assuming that position B has high capital-labour ratio at
which capital per capita is also increasing, the economy will become self-sustaining.

6.4 Check Your Progress

1. Explain the Solow Model as an indigenous growth model.
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6.5 Let Us Sum Up
The Solow neoclassical growth model is one of the best-known models of economic
growth. Although in some respects Solow’s model describes a developed economy better
than a developing one, it remains a basic reference point for the literature on growth and
development. It implies that economies will conditionally converge to the same level of
income if they have the same rates of savings, depreciation, labor force growth, and
productivity growth. Thus, the Solow model is the basic framework for the study of
convergence across countries. The endogeneity of the capital–output ratio led us to a
classical theory: the Solow model. In Solow’s twist on the Harrod–Domar story, the
capital–output ratio adjusts with the relative availability of capital and labour. This
adjustment occurs because of diminishing returns to each of these inputs, and we can use
production functions to capture such effects.
To cut the long story short, if capital grows faster than the labour force, then each unit of
capital has less labour to man it, so that output divided by capital falls. Thus, savings fall
relative to the capital stock, and this slows down the rate of growth of capital. Exactly
the opposite happens if capital is growing too slowly relative to labour. This mechanism
ensures that in the long run, capital and working population grow exactly at the same
rate, and per capita growth ultimately vanishes. Capital and labour maintain a constant
long-run balance that is known as the steady-state capital stock (per capita).
Growth flies out in the simple Solow model because there is no technical progress. If you
think of technical progress as a steady growth in knowledge that continually increases
the productivity of labour, it becomes important to distinguish between the working
population and effective labour, which is the working population multiplied by (the
changing level of) individual productivity. Thus, effective labour grows as the sum of
population growth and technical progress. With this amendment, the Solow arguments
apply exactly as before, with all per capita magnitudes re-expressed per units of effective
labour. This means, for instance, that while the long-run capital stock, relative to effective
labour, settles down to a steady-state ratio, the capital stock per person keeps growing
and it does so at the rate of technical progress. Likewise, per capita income keeps
increasing in the long run precisely at the rate of technical progress.
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6.6 Answer to Check Your Progress
1. Refer to section 6.3
6.7 Further Readings
The Economics of Development and Planning. M.L. Jhingan (40 th Edition). Vrinda
Publications New Delhi.
Development Economics (1998), Debraj Raj, Princeton University Press, New Jersey.
Economic Development (2015), Michael P. Todaro and Stephen C. Smith, (12thEdition),
Pearson.
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