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Economic Growth and development  

Introduction  

 Economic growth is quite modern phenomenon. For instance, consider the growth rate of world leading 

industrial countries over the past four centuries. During the period 1580- 1820, the Netherlands was the leading 

industrial nation it experienced an average annual growth in real GDP per worker hour of roughly 0.2 percent. 

The United Kingdom (UK), the other leading country experienced an annual growth of 1.2 percent during the 

period approximately 1820-1890. Since 1890, the United States of America (USA) is considered to have 

usurped the leaders’ seat, and its average growth rate during the period 1890-1989 was a relatively dramatic 

2.2 percent a year. Clearly, by today’s standard even the fastest growing economy two centuries ago would be 

considered practically stagnant. According to one estimate, even the modest 2 percent growth, a nation’s per 

capita Gross domestic product (GDP) doubles in 35 years. It shows the enormous potential that economic 

growth carries if sustained.  

Difference between Economic Growth and Economic Development 

Economic Development:  

Economic development can be referred as the quantitative and qualitative changes in the economy. 

Arthur Lewis defined economic development as the enlargement of the range of people choices. Economic 

development focuses on the spectrum of spheres ranging from health, education, employment, safety, 

environmental sustainability, social exclusion, gender empowerment, infrastructure, and other activities 

whereas economic growth measured in terms of rise in GDP or market productivity. Consequently, Amartya 

Sen refers economic growth as a one of the part of economic development. 

The study of economic development was borne out of an extension to traditional economics that 

focused entirely on national product, or the aggregate output of goods and services, the latter known as 

 



economic growth. Economic development mainly concerned in expansion of people’s entitlements and their 

corresponding capabilities, morbidity, nourishment, literacy, education, and other socio-economic indicators. 

Economic Growth:  

Economic growth, that is, more income is only one of the things desired by poor people. Adequate 

nutrition, safe water, better medical services, more and better schooling for their children, cheap transport, 

adequate shelter, continuing employment and secure livelihood, and productive remunerative satisfying job do 

not show up in higher income per head. There are even other non-material benefits that are often more highly 

valued by poor people than material benefits but they do not reflect in higher income figure. For instances, 

freedom to choose, movement, speech, safe working condition, expressing cultural, regional, linguistic and 

religious identity, empowerment are some factors often more important than income.  

It is quite often observed in the many parts of world that economic growth can be rapid without the 

improvement in the quality of life. In other words, per capita increase in GDP only benefits a small section of 

minority population and rest of the vast majority of population deprived from the fruits of increased GDP. It 

led to concentration of wealth in few hands, stark inequality, existence of dual economy where one sect 

enjoyed the increased production of goods and services and remaining large section of population starving and 

yet to receive any benefits of higher GDP. 

Factor Affecting Economic Growth 

Capital Accumulation 

Capital means stock of physical reproducible factor of production. When the capital stock grows over 

period of time, this is defined as capital accumulation. The process of capital accumulation is cumulative and 

self-sustaining provided three inter-related stages preceded: (a) the existence of continuous rise in saving; (b) 

to us these saving for investment in capital goods; (c) intermediaries to mobilize saving and divert them for 

investment. 

One of the prominent reason of lower growth in underdeveloped countries is lower saving, equally 

opposite in developed countries higher saving ensure the capital formation and sustain continuous growth. Due 

to low propensity to save in least developed countries, voluntary saving are not sufficient to ensure desired 

growth. Due to low level of income poor countries are close to subsistence level of consumption which led to 

low level of saving. In such circumstances possibility to raise saving are dismal, and economic growth would 

rely on other sources of capital accumulation, like external loans, grants or aid. 

Technological progress 

 Technological changes are count as the most important factor in the process of economic growth. They 

are mostly referring as the change in mode of production through new technique emerges out from research or 

innovation. Changes in technology lead to increase in productivity of labour, capital and other factors used in 

production. Schumpeter regards innovation as most important technological factor in economic growth. 



 Modern economic growth theories even assume that without technical progress, a country cannot 

sustain the growth in per capita income indefinitely. Due to low technological progress in least developed 

countries they are not able to break the vicious circle of underdevelopment. Developed countries are succeeded 

in continuous adaptation of new technology due to higher spending in research and development activities. 

Harrod’s Model of Economic growth 

The model was first given by Harrod in his 1939 paper in the ‘Economic Journal’. His first concern was 

to find that does there exist an equilibrium growth rate of output which if the economy grows at then it will 

continue to grow at the same rate moving over time?His second concern was to investigate that whether such 

an equilibrium growth path is stable in the sense that if ever the economy grew at some different rate then 

would it automatically move towards equilibrium growth rate in due time.  

Basic assumptions of the Harrod’s Model 

1. Savings and investment refer to income of the same period. Both Saving and Investment are net, i.e. 

over and above the depreciation.  

2.  The economy saves a constant proportion of its income, which implies that the marginal propensity to 

save (MPS) i.e. 𝑑𝑆 𝑑𝑌 is equal to average propensity to save (APS) i.e.   . Since if MPS ≠ APS, then the 

latter could not stay constant.  

3. Income is determined by investment through the multiplier process while investment is determined 

through the process of accelerator.  

4. If plans of investment are realized then the firms don’t change the rate of desired investment whereas if 

plans are under realized i.e. actual investment is less than planned investment or over realized i.e. actual 

investment is more than planned then firms increase or decrease respectively the rate of desired 

investment.  

5. The economy is assumed to begin with full employment of capital.  

6. There are no lags in the adjustment between demand and supply, especially between investment and 

creation of productive capacity.  

7. Aggregate output in the economy can be written as a function of aggregate physical capital and 

aggregate labor measured in suitable units respectively i.e. 𝑌 = 𝐹(𝐾, 𝐿). It is further assumed that there 

are constant returns to scale in the aggregate production function which means that if both the factors 

are changed by some equal proportion then output also gets by same proportion.  

8. General Price level and the rate of interest remains fixed. It means that the relative prices of capital and 

labor remain constant as the economy grows. This assumption has a very crucial implication for the 

Harrod model. A constant relative factor price implies a constant capital-labor ratio i.e. 𝐾 𝐿 in the 

economy over time. Some authors like Branson formulate the requirement of fixed 𝐾 𝐿 in the Harrod 

model using an Lshaped fixed proportion production function of the form 𝑌 = Min(𝑎𝐾, 𝑏𝐿)as shown 

below. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 If the production function is conceived to be of a perfectly complementary form as above then a 

change in relative factor prices from say (w/r) to (w/r)’will not change the ratio 𝑏 𝑎 in which the factors 

are used. Although there is no need to assume such a functional form of aggregate production provided 

we assume constant relative price of factors.  

9. The implication of constant returns to scale along with fixed proportion of factors implies constant 

capital-output ratio as well as constant labor-output ratio overtime. The constancy of capital-output 

ratio is a very important assumption of the Harrod’s model.  

10. There is no role of government in influencing aggregate demand and supply. 

Domar’s Model of Economic growth 

 Domar’s starting point was to criticize Keynesian framework for its incompleteness in addressing two 

important issues related to the long-run 

1. Keynesian analysis considers investment only to be an income generating (i.e. demand side) instrument 

through the multiplier while ignoring the essential productive capacity changing (i.e. supply side) role 
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of investment. It is precisely because of this reason that Keynes assumed that employment of labor is a 

function of national income. But Domar points out that this is true only in the short run. He assumes 

that overtime employment of labor is a function of ‘ratio of national income to productive capacity’. 

2. Keynesian analysis, while giving over importance to the need of full employment of labor, almost 

ignores the issue of unemployment of capital, which in turn becomes the source of labor 

unemployment. According to Domar, it is the premature obsolescence of capital equipment that 

discourages investment and growth, thereby causing the labor unemployment. 

Main Assumptions of Domar’s model  

1. Savings and investment refer to income of the same period.  

2. Both Saving and Investment are net, i.e. over and above the depreciation. 

3. Depreciation is measured not in respect to historical costs of the depreciated equipment but in 

respect to the cost of replacement of the depreciated asset by another one of same productive 

capacity. The latter cost may be different from the former owing to technological progress.  

4. There is a constant general level of prices.  

5. No adjustment lags are present in any market.  

6. Productive capacity of an asset or of the entire economy can be measured. This assumption is very 

strong since the productive capacity of a given physical stock of capital does not depend just upon 

the technical factors but economic and institutional factors as well, for example distribution of 

income, preferences of consumers’, wage rates, relative prices, and structure of industry, etc.  

7. Average and marginal propensities to save are equal for the economy.  

8. The ratio of productive capacity of capital to the size of capital for the entire economy is equal to 

that of the new investment projects. It means nothing but that average potential output to capital 

ratio is equal to marginal potential output capital ratio. 

9. Employment rate depends upon the ratio of actual output and productive capacity, also known as 

the utilization ratio. 

Neo – Classical Growth Models  

  The Neo-Classical development model is focused on Neo-Classical economic theory. Neo-Classical 

economics emphases on prices, outputs, & income distributions in markets accessed through supply & 

demand. The prime goal of Neo-Classical Economics is to offer efficient allocation of scarce resources. It 

assumes an individual’s rationality allows them to maximize their utility or profit. An emphasis is placed on 

equilibrium. The interactions of consumers & firms in a free market should exercise an equilibrium quantity 

and supply. The architects of the Neo-Classical Development model knew that highly developed markets & 

institutions were required for the theory to work. It calls for the government to gather capital by eliminating 

trade barriers and encouraging foreign direct investment. Once capital is gathered it should flow from areas of 

low productivity to areas of higher productivity. As per capita productivity grows economic growth will 

follow. This is only a brief synopsis of the model, but it illustrates the basic assumptions made. The Neo-

Classical Development model points us in the right direction. It recognizes the importance of advanced 

markets and institutions to economic growth. History has demonstrated their importance. It also recognizes the 



importance of free trade to economic growth. The major contributors to the neo-classical theory of growth have 

been R.M.Solow,T.W.Swan, j.R.Hicks, and J.E.Meade. 

Solow Model 

 Economic growth refers to an increase in the level of aggregate output or income an economy is able to 

produce in a unit of time. A commonly used measure to compare the growth across countries during any time 

period or to compare the growth within a country across different time periods is the proportional rate of 

growth of output. It is denoted by gy where Y stands for the aggregate output in an economy during a given 

time period. If time is measured in discrete units then gy is defined in percentage form as 

[
𝑌

𝑌
] X 100% Where Y = Yt – Yt-1. If time is instead measured continuously then gy = [

1

𝑌
] [

𝑑𝑌

𝑑𝑡
] X 100%. Here 

dYstands for a very small change in Y during an infinitesimally small period of time dt.  

Assumptions of the Solow Model 

1. Solow assumes that there is a composite good whose production level is given by Y(t).  

2. . Capital and labour are the only factors of production.  

3. Output in any period is net of depreciation. 

4. Aggregate production function Y = F(K.L) is linearly homogeneous i.e. has constant returns to scale. 

5. There is perfect substitutability between capital and labour. 

6. Both factors have positive but diminishing marginal products, i.e. MPK, MPL > 0 while 
αMPK

𝛼𝐾
, 

αMPL

𝛼𝐿
 < 0. 

Solow made this assumption as a necessary condition for existence of a unique and stable equilibrium. 

7. Population is growing exponentially at a constant rate of growth ᶯ. Therefore the labour supply curve is 

given by L=L0e
nt. The constant growth rate of labour is given exogenously to the Solow’s model. 

8. Stock of capital K(t) is in the form of accumulation of the composite good.  

9. Economy in every period saves a constant proportion s of that period’s output. 

10. Investment planned is always equal to savings planned. Thus Solow does away with the short run 

Keynesian framework since according to him the neoclassical model is best to analyse growth which is 

inevitably a long run phenomenon. 

11. There is always full employment of factors of production. It requires smooth clearing of goods, labour 

and capital markets. Markets clear to always bring about equality between demand and supply. 

12. There are no adjustment lags in any market in the economy. 

Structure and working of the Solow’s model 

Structure and working of the Solow’s model Let us first look at the production function used by Solow. 

The aggregate production function of the composite good is given by Y = F(K,L). Since Solow assumes 

constant returns to scale  

λY = F (λK, λL) Where λ ≥ 0 

If we choose λ = 
1

𝐿
 then we can write the above production function as 

𝑌

𝐿
 = F (

𝐾

𝐿
, 1).  



Now if we define 
𝐾

𝐿
 as K and 

𝑌

𝐿
 as Y then the aggregate production can be rewritten as 

Y = f (k) 

Where f (K) = F (K,1). We can draw this production function in a two-dimensional diagram by placing 

output per capita Y on the Y –axis and capital per capita K on the X –axis as shown in the figure below 

 

Notice that the production function is increasing but shaped concave to the origin evident from falling 

slope of tangent to the curve as k increases. In other words f’ (k) > 0 but f’’ (k) < 0. The particular shape of 

this one variable production function owes itself to positive but diminishing marginal productivity of 

capital in the aggregate production function Y = F (K.L). We can show this by using some basic calculus. 
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Since Solow assumes that MPk > 0 and 
𝜕𝑀𝑃𝑘

𝜕𝐾
 < 0 therefore f’(k) >0 and f’’(k) < 0.  



 

 

Swan Model 

 The original contribution of swan was not the elimination of the Harrod-Domar knifeedge by making 

the output/capital and capital/labor ratios endogenous rather Swan created a simple, convenient, and 

powerful apparatus for finding the steady-state growth path of a one-commodity world .Swan (1956) 

demonstrates the importance of technical progress for long-run growth. In considering technical progress, 

Swan (1956) introduces a third factor, land, which is fixed in supply and hence induces diminishing 

returns. Swan considers the rate of technical Progress that is necessary to prevent population pressure from 

moving the economy to a Malthusian outcome. A higher savings rate (and a faster accumulation of capital) 

raises the growth rates at every point, but only temporarily interrupts the inevitable progress towards the 

stationary state determined by technical progress. “Swan notices that the model makes technical progress a 

powerful way of improving the standard of living and capital accumulation a disconcertingly weak reed. 

He looks for an answer to ‘this anti-accumulation, pro-technology line of argument’ and mentions two 

possibilities. One is very classical: if higher output per head will induce faster growth of the labor force, 

then something like Arthur Lewis’s unlimited supply of labor is present, and additional capital 

accumulation becomes much more powerful. His second idea is that ‘the rate of technical progress may not 

be independent of the rate of accumulation of capital, or accumulation may give rise to external economies, 

so that the true social yield of capital is greater than any ‘plausible’ figure based on common private 

experience. This point would have appealed to Adam Smith, but it will not be pursued here. Trevor Swan 

independently developed the standard neoclassical growth model. Swan was published ten months later 

than Robert Solow but included a more complete analysis of technical progress. Swan is able to directly 

illustrate the effects of variations in the rate of technical progress. Swan was also involved in developing 

the constant elasticity of substitution production function, of which Cobb-Douglas (elasticity of 

substitution equal to one) and Leontief fixed coefficients technology (zero elasticity of substitution). In 

deciding on the contribution of economic analysis (whether theory or econometric estimation), Swan 

placed a huge weight on the importance of the work for economic policy in addition to requirements for 

originality and rigor.18 Swan (1964), “Growth models: Of golden ages and production functions”, prepared 

for the Roundtable Conference (1960) in Japan19, explains some of the inadequacies of growth models for 

practical development. It is also likely that Swan’s interest in further contributions to the growth literature 

was reduced by the frustrations of dealing with bureaucracy while working on India’s five year plan in 

1958. Swan had first to develop a composite growth model in which he had introduced some deeper 

determinants of growth which varies from country to country. Those factors are basically non-economic 

factors which can be classified into four broad categories are: geographical, institutional, political and 

cultural. Geographical differences are perhaps the most obvious. He has emphasized, countries that are 

landlocked, that suffer from a hazardous disease environment and that have difficult obstacles in the way of 

internal transportation, will almost certainly produce at a lower level than countries without these 

problems, even if they use the same technology and the same array of capital. In addition, the lower 



productivity of these countries will serve to reduce the rate of return to accumulating capital and to 

generating new technologies. Institutions matter because of the way they affect private contracts and also 

because of the way they affect the extent to which the returns to different kinds of investments can be 

appropriated by the government. 

 In long run productivity growth requires technical progress, it depends on political, institutional and 

regulatory factors that affect the way the conflict between the winners and losers of technical progress will 

be resolved, and hence affect the incentives to create and adopt new technologies. Economic policies 

matter not only because of the way they affect the return to investing in capital and technology but also 

because of the inefficiencies that can be created by taxes and subsidies. But how these policies affect 

economic growth can vary from one country to another. Culture is a difficult factor to measure. In 

principle, however, it is capable of explaining a great deal of cross-country variation in growth, because a 

society in which people are socialized to trust each other, to work hard, to value technical expertise and to 

respect law and order is certainly going to be thriftier and more productive. 

 Among the neo classical economist “solow” was so impressed by the growth model developed by 

“swan” that he has given all credit to swan for the neoclassical model of growth. The model developed by 

swan and solow has such similarities that the model of growth named as swan-solow model. But “Solow 

model” has over shadowed on swan model of development. Though there is some different approach of the 

theory but due to similarities the approach is known as “swan –solow” model of growth. The growth model 

is saying that the economy is self-stable and the equilibrium comes naturally. 

Mrs.Joan Robinson’s growth Model;  

Mrs. Joan Robinson has given her model of growth in her classic book. ‘The Accumulation of Capital’ in 

1956. Joan Robinson’s model clearly takes the problem of population growth in a developing economy and 

analyses the influence of population on the role of capital accumulation and growth of output.  

In words of Prof. Mathew, The relation between distribution and growth in this model arises partly from 

the mutual interdependence of the rate of profit and the pace of capital accumulation and partly from the effect 

of distribution of income on the proportion of income saved. 

The two fundamental propositions of the model are as under: 

1. The capital formation depends on the manner of distribution of income. 

2. The rate at which labour is utilized depends upon the supply of capital and that of labour. 

Assumptions: 

1. Labour and capital are the only productive factors. It implies that the national output is the result of 

combined efforts of these two factors of production. 



2. The economy is assumed to be closed i.e., there is no foreign trade. 

3. Total wage bill is the product of real wage rate and number of workers. 

4. Total income is divided between capital and labour as these are the two factors of production. 

5. The production is not affected by the technological changes i.e. there is no progress in technology. 

6. Total profit is the product of profit rate and amount of capital invested. 

7. There is constancy in price level. 

8. Wage earners spend all of their wage income on consumption, while profit takers save and invest all of their 

profit income. 

9. Capital and labour are combined in a fixed proportion for a given output. 

10. The national income is the sum of wage bill and total profits. 

11. There is no scarcity of labour and entrepreneurs can employ as much labour as they wish. 

12. Entrepreneurs consume nothing but save and invest their entire income for capital formation. If they have 

no profits, there is no accumulation and if they do not accumulate, they have no profits. 

Desired Rate of Accumulation: 

Mrs. Robinson established a relation between the desired rate of accumulation and possible rate of 

accumulation. 

The desired rate of accumulation which would make the firms feel satisfied with economic conjecture in which 

they find themselves. It is necessary to know the relation between “the rate of profit caused by the rate of 

accumulation and the rate of accumulation which the rate of profit will induce”. This relation is explained with 

the help of a diagram 



 

The curve A gives the rate of profit as a function of the rate of accumulation that gives rise to it. The curve 2 

shows the rate of accumulation as a function of rate of profit that induces it. The two curves intersect at point P 

and Q. When the firms operate in the region lying to the right of the point P, the rate of accumulation exceeds 

the rate of profit. 

Such a situation may rise when the ratio of basic and commodity sector S is high. In the immediate future, this 

ratio is likely to fall and consequently the rate of accumulation will fall. If the firms are operating in the region 

bounded by points P and Q, they try to step up the rate of accumulation. 

This situation occurs when the ratio of machinery between the capital goods sector and consumer goods sector 

happens to be low with the result that it would increase the rate of accumulation. Similarly, the lower point of 

intersection of I and A, point Q is indeed a crucial point. This is the desired rate of accumulation. 

It is desired in the sense that the firms feel contended in the situation in which they find themselves. Here, we 

must remember that desired rate of accumulation is analogous to Harrod’s warranted rate of growth. 

Applicability to Underdeveloped Countries: 

 

 This model deals with the problem of population and its effect on rate of capital accumulation in a 

developing economy. There is Golden age which any country can witness through planned economic 

development. The main problem of an underdeveloped country is that the rate of population growth is faster 

than capital growth i.e. ∆N/ N ˃ ∆K/K. 

This results in the under-employment. In underdeveloped country, we need a growth theory which is based on 

only practical ideas and techniques which could be operative in their present socio-economic environment. The 

process of economic growth in underdeveloped country without changing the price level would simply be a 

blind man’s buff. Therefore, some rise in price level is necessary. 



The model of Joan Robinson is dictum against ‘Capitalist rules of the game’. 

Prof. K.K. Kurihara who opines that “Joan Robinson’s discussion of capital growth has subtle effect of 

discrediting the whole idea of leaving so important a problem as economic growth to capitalist rules of the 

game for her model of Laissez faire growth demonstrates how precarious and insecure it is to entrust to private 

profit makers the paramount task of achieving the stable growth of economy consistent with the needs of a 

growing population and possibility of advancing technology.” 

This model brings out cogently that the main problem to achieve steady growth depends upon population 

growth and capital accumulation. 

The ‘potential growth ratio’ is crucial to Mrs. J. Robinson theory of economic growth. The Golden age 

depends upon growth ratio. The planning process becomes easier if the potential growth ratio of the economy 

is calculated for such period on the basis of the growth rate of labour force and of output per head. 

The chief hurdle in the path of capital accumulation is population growth. When the rate of growth of 

population is above the rate of capital formation it leads to progressive unemployment. Thus, the plan can be 

made more realistic and executed more efficiently to achieve the desired goals. 

Furthermore, it suggests to take initiative in controlling not the private investment but also public investment in 

under developed countries. In this way, Mrs. Joan Robinson hints at the adoption of the Keynesian technique 

of the mixed public private economy to gear the autonomous investment with the help of fiscal and monetary 

policies. 

Relationship of Robinson’s Model to Harrod’s and Domar’s Models: 

Prof. K.K. Kurihara presents relationship between the models of Harrod-Domar in mathematical symbols. 



 

Similarities: 

The above stated relationship exhibits that the two models are similar in natural and provides the same results 

i.e. the growth rate of the economy is determined by the saving income ratios and the productivity of capital. 

Moreover both models postulate the fixed capital co-efficient and technical neutrality. 

Dis-Similarities: 

Inspite of the fact these two models are same, yet their approaches to the problem of economic growth widely 

differ. 

The points of differences are noted below: 

1. In Harrod-Domar model, capital accumulation is determined by the saving income ratio and capital 

productivity. But, Robinson distinctly links capital accumulation with the profit wage relation and labour 

productivity 

2. In Harrod-Domar, model, the prime mobile of capital accumulation is capital itself while in Mrs. Joan 

Robinson’s case, it is the labour. The latter is more realistic for labour is the ultimate source of capital. 

3. In Harrod-Domar approach, growth is possible through trade cycle while Mrs. Joan Robinson, on the 

contrary neglected the explanation of trade cycle. 



4. Harrod-Domar has more relevancy in the capital rich economies and Mrs. Robinson’s model has relevance 

in the capital-poor economies. 

Critical Evaluation: 

Mrs. Joan Robinson presents an interesting classification of growth process. This model seems to provide more 

realistic analysis of the problem of economic development in under developed countries. 

In Harrod-Domar model, the capital accumulation depends upon saving ratio and capital productivity but in 

Robinson Model, it depends upon the profit wage relation and labour productivity bringing her theory closer to 

a real market economy. 

The idea of Golden age lays stress on the parity between the growth rate of capital and growth rate of 

population. This difference between two growth rates is necessary for underdeveloped countries striving to 

achieve development with stability. Despite of many merits, the model is not free from flaws. 

Cambridge criticism of Neo-classical analysis of growth: The capital controversy 

  The Cambridge capital controversy – sometimes called “the two Cambridges debate" – refers to a 

theoretical (and, in part, mathematical) dispute during the 1960s, mainly among North American and European 

economists, concerning the nature and role of capital goods in standard neoclassical models, particularly those 

of economic growth. The Cambridge capital controversy also contained a critique of the dominant neoclassical 

vision of aggregate production and distribution. In this chapter we will focus on the criticisms of neoclassical 

economics as put forward by the English economist Joan Robinson. Robinson was aided in her project of 

debunking the ‘myths’ of neoclassical economists by her able colleagues at the University of Cambridge in 

England - namely, PierroSraffa and Luigi Pasinetti- famous names in their own right. Joan Robinson and those 

in agreement with her argued that the economic theory behind neoclassical growth models was flawed and 

logically bankrupt, and worse, largely irrelevant to real-world practice.  

 And her criticisms did not fall on deaf ears. In North America, many professional economists, including 

some of the original creators of the neoclassical growth models, took it upon themselves to defend the theory 

against the Sraffian attack on its fundamental conceits. Paul Samuelson, Robert Solow, Frank Hahn, and 

Christopher Bliss are the major names associated with the defense. Some of the important contributors to the 

defense were situated near the town of Cambridge, in Massachusetts, U.S. It is for this geographical 

synchronicity that this debate is sometimes called the Two Cambridges Debate. These criticisms of the 

neoclassical models of growth, and the debate the critique engendered, have today come to be known as the 

Sraffa Robinson Critique or the Cambridge Capital Controversy.  

 The heart of the matter can be stated rather simply, and major elements of the debate are often explained as 

being a part of the 'aggregation problem'. Robison summed up the critique of neoclassical capital theory by 



saying that it suffers from the fallacy of Consumption, which arises when one infers that something is true of 

the whole from the fact that it is true of some part of the whole (or even of every proper part).  

 In the realm of economic theory, the fallacy implies that we cannot construct macroeconomic or growth 

models which merely magnify the image of the micro-universe and present that as the model of the macro-

verse – we cannot simply jump from microeconomic conceptions to macroeconomic ones –mere aggregation 

or summing over of individual production processes undertaken by myriad individual producers does not 

deliver an understanding of production by society as a whole. This is the gist of the aggregation problem 

outlined by Robinson, though by no means is her criticism of neoclassical economics limited to this. 

The aggregation problem itself applies at different levels to the neoclassical framework. At one level, it applies 

to the nature of capital itself. In order to know what capital is or even how it is to be measured, economists 

have delineated two types of capital flows. The first considers capital to be what it really is – materially- which 

is an incredibly diverse set of heterogeneous machines, tools and gadgets - palm-pilot small or humungous like 

a damwidely varying in functionality and intent. The other way of conceiving of capital is as a homogenous 

financial flow – a particular piece of capital machinery is valued at its market price. Thinking about capital in 

the first way makes it quite clear that different units of capital cannot be added –indeed, as Robinson asked- 

what even is the standard unit of capital input? Conceiving of capital in terms of its financial value may seem 

to offer a way to measure capital in homogenous units (in terms of money) but Sraffa showed that this 

technique is flawed and leads to the same problem of aggregation as with the former understanding of capital. 

Secondly, the aggregation problem applies to the neoclassical notion of the production function. We have seen 

in the preceding chapters that these generally belong to the CRS or constant elasticity of substitution family of 

production functions (such as the CobbDouglas). The fallacy of composition is committed whenever we wish 

to lead our arguments from a particular case to the general one – and every aggregator production function – 

which attempts to combine particular and individual production processes into an economy-wide function 

between inputs and output – is guilty of the fallacy.  

  This has far-reaching and fundamental consequences for how we may structure our models and theories 

about the macro-economy over any time perspective. Without exception, the neoclassical growth models we 

studied in the preceding two chapters tend to apply strictly only to the case of an economy with a single, 

homogenous capital good. If the logic of the simple Solow-Swan model of economic growth – which works 

flawlessly in the case of a single capital good - is extended to the case of a more realistic economy with a 

multitude of different capital goods, many problems begin to arise in the theory –today these are called the 

capital reversal and reswitching problems, though in earlier iterations of the capital controversy these same 

problems were highlighted under different names. These problems were the major focus of the set of criticisms 

that were highlighted by the heterodox political economists on the side of Joan 

Robinson. Today, Sraffa’s and Robinson’s critique of the neoclassical project still stands as a vital technical 

challenge to the neoclassical marginal productivity theory of production and distribution, itself so central to the 

neoclassical dogma, and writers who continue working, post Robinson, on related fields do so, ostrich-like, in 

spite of the lessons from the controversy or, and simply ignoring it – intentionally or otherwise. The resurgence 



in the recent literature of Ramsey-type dynamic models which rely on a single homogenous capital input seems 

to suggest that the ghosts of the Cambridge debate have not quite been put to rest – but have been largely 

circumvented.  

  But the Cambridge capital controversy is not significant only because of the lasting impact of the 

dispute on the direction and manner of economic theorizing. It is also important in the history of economic 

ideas because of the emotional and ideological weight of the debate. This is due to the fact that the Cambridge-

UK side attacked parts of the neoclassical theory that were fundamental to the framework – accepting the 

critique would imply having to reject almost the entirety of the received theory at the macroeconomic level, 

which is why those at Cambridge-US fought so valiantly to repel the critique.  

  The debate aroused sharp emotions because the technical criticisms of marginal productivity theory 

were connected to wider arguments with profound ideological implications. Economics, like all the social 

sciences, can only aspire to the kind of objectivity commonplace in the natural sciences. Like in every other 

social science, research agendas in economics too are colored by the personal politics of the researcher. This 

makes economics essentially a normative endeavor. This fact is not easily palatable to many researchers in 

economics who would wish it to be a more positive or scientistic project – more like physics, less like 

sociology. But, when a debate like the Cambridge controversy rushes to the front of the discourse, it reveals 

this political and value-laden nature of economics, and shows up and lays bare the deep and often 

unacknowledged ideological roots of the professional economists thinking.  

  To see how the capital controversy came to assume ideological importance, let us consider this 

example. The famous early neoclassical economist John Bates Clark saw the equilibrium rate of profit (which 

helps to determine the income of the owners of capital goods) as a market price determined by both technology 

and the relative proportions of inputs in production. Just as wages are the reward for the labor, profits were 

conceived of as the reward for the productive contributions of capital – i.e., under the normal operations of the 

competitive market system, the owners of capital have as much claim over a portion of national income (as 

profit) as workers have (as wages). Some thinkers of the time, most prominently Marx, had argued that the 

competitive capitalist system involves a progressive exploitation of labor at the hands of capital (or capital-

owners). Responding to this "indictment that hangs over society", Clark wrote: 

  It is the purpose of this work [his 1899 'Distribution of Wealth'] to show that the distribution of the 

income of society is controlled by a natural law, and that this law, if it worked without friction, would give to 

every agent of production the amount of wealth which that agent creates. However wages may be adjusted by 

bargains freely made between individual men [i.e., without labor unions and other "market imperfections"], the 

rates of pay that result from such transactions tend, it is here claimed, to equal that part of the product of 

industry which is traceable to the labor itself; and however interest [i.e., profit] may be adjusted by similarly 

free bargaining, it naturally tends to equal the fractional product that is separately traceable to capital.  

History of ‘Capital Controversies’ 

  Before we proceed to an explication of the particular issues raised by the two Cambridges debate, let us 

briefly examine the intellectual heritage of the Cambridge controversy. The literature on the history of 



economics makes quite clear the fact that there were instances of capital controversies much before the 1960s 

debate. The economic historian Avi J. Cohen has argued that at least three rounds of capital controversy can be 

demarcated in the literature. Each time the concern was to discover the fundamental nature of capital – that is, 

to find the answer to the question, “what is capital?” – and its basic role in the economic process –“what does it 

do?” 

  The author makes the observation that despite all the sound and fury concerning capital theory in the 

1960s, and inspite of its seemingly terrible importance, a couple of decades later very few practicing 

economists seemed to care very much about the debate, its contents or even whether any side won. Moreover, 

even during the height of the Cambridge controversy, it seemed the participants had not fully understood, 

studied or embraced the heritage of previous instances of capital controversy: 

  “(In the 1980s) I was struck by scattered references to previous capital controversies. Solow’s (1963, p. 

9) comment is typical: ‘A more learned reader of the literature than I could probably show that the capital 

theory pot has been simmering steadily every since Ricardo’s chapter on Machinery. At intervals it has boiled 

over on a heroic scale: in the polemics between Bohm 

  Bawerk and J. B. Clark in the 1890’s, between Hayek and Knight—going over much the same 

ground—in the 1920’s and 1930’s, and between Mrs. Joan Robinson and almost everyone else outside of 

Cambridge, England in the present.’” 2 The author then clarifies Solow’s identification of the three cycles of 

debate and their major participants: 

  “The controversies occurred in three historical clusters: at the turn of the twentieth century between 

Eugene von Bohm-Bawerk, John Bates Clark, Irving Fisher, and Thorstein Veblen; in the 1930s between 

Frank Knight, Freidrich von Hayek, and Nicholas Kaldor; and in the 1950s– 1970s between PieroSraffa, Joan 

Robinson, Luigi Pasinetti, and Pierangelo Garegnani on the Cambridge UK side, and Paul Samuelson, Robert 

Solow, Frank Hahn, and Christopher Bliss on the Cambridge, Massachusetts side.” 

  Diverse as these historical debates were, they are all tied together by a common thread – indeed Bliss 

(1975, p. 346) has written “…the history of capital controversy, which contains deep questions of history and 

path dependence versus equilibrium models, limitations of aggregate production functions, and the roles of 

vision and ideology in the reluctance to abandon insights of one-commodity models when results are not 

robust. The theory of capital [is] not ... some quite separate section of economic theory, only tenuously related 

to the rest, but ... an extension of equilibrium theory and production theory to take into account the role of 

time.”  

The Aggregation Problem 

  In neoclassical economics, we use a production function that is often assumes the form of a CRS 

production function, for example, a Cobb-Douglas, or a Leontief or an AK-type. We typically represent this as: 

Q = A. f(K,L)  



  where Q is output, A is factor representing technology, K is the sum of the value of capital goods, and 

L is the labor input. The price of the homogeneous (single-type) output is taken as the numéraire, so that the 

value of each capital good is taken as homogeneous with respect to output. Different types of labor are 

assumed to be reduced to a common unit, usually unskilled labor, measured in number of man-hours of this 

unskilled labor. As we know to be the case with any neoclassical production function, both inputs have a 

positive impact on output, with diminishing returns to factor at the margin. So long as we leave this 

specification as is, with homogeneity among all units of output and input(s), we will encounter none of the 

aggregation problems that occur when we wish to make our models more complex. 

  But, in more complicated general equilibrium models which assume labor and capital to be 

heterogeneous and measured in physical units, various problems begin to arise. In most versions of 

neoclassical growth theory (for example, in the Solowian growth model), the production function is assumed to 

apply to the entire economy, as if it were one big factory. In reality, of course, there is no economy-wide 

production process, only a multitude of relatively small, individual production processes, encompassing an 

incredible degree of diversity in the form and function of each process. 

  But the vision of an economy-wide, universal production function is important since it produces a core 

proposition of orthodox, textbook neoclassical economics, which is that the income earned by each factor of 

production is equal to its marginal product. Thus, with perfect product and input markets, the return (divided 

by the price of the product) to, say, ‘capital’, can be shown to equal the marginal physical product of ‘capital’. 

  A second core proposition is that a change in the price of a factor of production will lead to a change in 

the use of that factor – an increase in the rate of profit (associated with falling wages) will lead to more of that 

factor being used in production. The law of diminishing marginal returns implies that greater use of this input 

will imply a lower marginal product, ceteris paribus: since an individual producer gets less from adding a unit 

of ‘capital’ than is received from the previous one, the rate of profit must increase to encourage the 

employment of that extra unit, assuming, of course, that firms are interested in profit maximization. 

  Despite the value of making the assumption about homogenous units of capital and labor, and assuming 

a universal production function for the entire economy, doing so leads to various problems. The first of this is 

the measurement problem, part of the aggregation problem. In the 1960s cluster of debate, Piero Sraffaand 

Joan Robinson, whose work set off the Cambridge controversy, pointed out that though we could get by using 

a notion of homogenous unskilled labor measured in man-hours, there was an inherent measurement problem 

in applying the same notion to ‘capital’. Capitalist income (or profit fund) is defined as the rate of profit 

multiplied by the amount of capital (not to be automatically equated with the rate of interest, which is the cost 

of borrowing capital), but the measurement of the amount of ‘capital’ involves adding up quite incomparable 

physical objects – adding the number of tables to the number of motorcars, for example. 

  That is, just as one cannot add heterogeneous "apples and oranges," to simply add up dissimilar units of 

capital would be absurd. As Robinson argued, there is no such thing as leets, (just steel spelled backwards) an 

inherent element of each capital good that could be added up independent of the prices of those goods. In other 

words, capital has no simple analogue to the notion of purely unskilled labor counted in man-hours – which is 



the technical measure for labor. Thus, Sraffa and Robinson argued that, seen in purely material or physical 

terms, it was not correct to entertain notions of some homogenous summable measure of capital. We would 

need, in fact, as Wicksell noted in 1911, a separate category for each distinguishable type of capital good: 


