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Abstract

Whenever an economist has developed a theory of economic growth, he has faced the complication that all economic activities do not participate in or contribute to growth in the same way.  How an economist incorporates these differences into his theory varies greatly, but the recognition of asymmetry forms a common thread through the economic literature on growth. For the most part, differences, but more often the policy prescriptions that they suggested, have been dismissed or put aside. The history of the perceived differences is informative. This paper traces recognition of asymmetry in the history of economic thought on growth. 
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1. Introduction


As early as 1613, economists identified systematic differences in the role of different economic activities in an economy’s growth. For the most part, these differences, but more often the policy prescriptions that they suggested, were dismissed. Yet, again and again when an economist tries to explain economic growth he is faced with the complication that all economic activities do not participate in or contribute to the process of economic growth in the same way.  How an economist incorporates these differences into his theory of economic growth varies greatly, but the recognition of an asymmetry in the role of activities forms a common thread through the literature on growth. The purpose of this paper is to trace the recognition of this asymmetry through the history of economic thought.
 

Economic growth is a process that starts with economic agents deciding on how to allocate the economy’s resources among possible economic activities. The performance of these activities result in a new amount of resources and agents must again decide how to allocate them. In the pursuit of a general theory of how the growth process works, economists found that differences in economic activities affect the amount of resources that result from the previous allocation and, therefore, how the economy grows. 

The economic systems presented by the Mercantilists, the Physiocrats, and the Classical economists followed this line of analysis. In each of these schools of thought, the economists theorized that the goal of the decisions of how to allocate the economy’s resources should be the production of a surplus that could either directly or indirectly increase the economy’s resources. With this goal in mind, they wrote about how the composition of an economy in terms of different activities would affect the economic growth process.

With the publication of the Theory of Political Economy (1871) by Stanley Jevons, the allocation aspects of the growth process became the center of economists’ attention. With some exceptions, economic theory after 1871 made efficiency the goal of the agents’ allocation decisions. Once growth was no longer the goal of the agents’ decisions, the problem of economic growth was relegated to empirical study and growth-related differences in activities no longer received the same attention.
 However, even after 1871, when some economists examined the process of economic growth they found it necessary to comment on differences in how economic activities participate in and contribute to the enlargement of the economy’s resources.  When Alfred Marshall discussed the details of how an economy grows through the increase in the productive power of an economy’s current resources he pointed out that some activities had greater potential for productivity improvements and therefore, to affect economic growth. In the 1930s and into the 1950s Allen G.B. Fisher and Colin Clark connected economic growth with the industrial composition of the economy and highlighted the differences in how the primary, secondary and tertiary sectors participate in the growth process. From the 1960s to the beginning of the 1990s there was concern how de-industrialization of advanced economies would affect economic growth. Nicholas Kaldor was an important contributor to the de-industrialization debate. He followed through on Marshall’s work by identifying with manufacturing these productive improvements but along the lines of Allyn Young’s increasing returns. In the 1990s de-industrialization became accepted and attention was drawn to how the production and use of information and communication technology was delivering new growth to the New Economy.
The remainder of this paper traces the systematic differences economists identified and how they incorporated these differences into their explanations for how economies grow. Section 2 of the paper traces this recognition in the work f the economists who wrote before 1870, when the generally accepted problem of economics was economic growth. It covers the work of the Mercantilists, the Physiocrats and the Classicalists. Section 3 shows had the tread of recognition continued even after 1870, in the work of Marshall, Fisher, Clark, and Kaldor and in the literature on the New Economy.
2. The Thread Before 1870

2.1 The Mercantilists

Mercantilist literature is made up of writings that encouraged and supported government policies that promoted foreign trade. While views differ on whether the goal of Mercantilist policy was to secure power or plenty there is a consensus that writers who fall into this category shared a local objective to understand the sources and process of the growth of an economy’s treasures - primarily silver and gold.
 The chief economic condition of the Mercantilist period was the growth of foreign trade.  With foreign trade there were flows of treasure. Discussions in this period focused on the economic effects of the flows themselves and on the processes which generated the flows.  The objective of these studies, which in turn influenced policy prescriptions, was to insure a sustained and continuous net inflow of treasure, i.e. a favorable balance of trade. At that time, this objective was equivalent to the objective of insuring sustained and continuous economic growth.  To study and comment on balanced trade required study and comment on both the flow of treasure and the flow of goods and services. Given the qualification that most of the literature from this period was pre-analytic and interested in policy, there were some voices from this period that are of consequence.  Three who stand out are Antonio Serra, Sir William Petty and Sir Josiah Child. 


In 1613, while in a Neapolitan prison, Antonio Serra produced a treatise called Breve trattato dell cause che possono far abbondare li regni d'oro e argento dove non son miniere.
 Serra’s treatise was about how nations achieved economic growth. The accepted explanation in his time was that a nation’s ability to achieve economic growth depended on its ability to increase its treasure of gold and silver. Therefore, economic growth was an internal process for a nation with natural resources of gold and silver. Serra argued that nations without domestic supplies of gold and silver could still achieve economic growth through the external process of trade. This view was not readily accepted because of concerns that outflows of gold and silver necessary for trade were disadvantageous to economic growth. 

Serra discussed the relationship between the flow of gold and silver and the balance of payments, and the relationship between the balance of payments and the overall economic process. He observed that for the Neapolitan Kingdom, where he was a citizen, the outflow of gold and silver was a function of the kingdom’s balance of payments and that a larger scale of trade could be sustained and result in greater prosperity for the Kingdom.

Serra comes into to the history of how different economic activities contribute to economic growth differently through his discussion of the differences between agricultural and industrial production with regard to the goal of achieving economic growth through trade. He started by stating that if an economy had the “particular factors” of an agricultural surplus and an advantageous location from which to trade then if could grow by trading its agricultural surplus for gold and silver.
 He broadened his argument by pointing out that economies without the advantage of the “particular factors” could trade their industrial surplus to gain gold and silver and, therefore, also achieves economic growth through trade. The success of these economies would depend on four classes of “common factors” that Serra identified as: … quantity of industry, quality of the economy’s population, extensive trading operations, and regulations of the sovereign” (Serra, 1613, in Monroe, 1951, p.147). Serra established a hierarchy of importance among these factors and identified the quantity of industry as the most important “common factor” and his other factors are basically arguments about how an economy can increase its industrial surplus and make the most of it through trade. 

Serra suggested that a nation’s quantity of industrial surplus was more important for economic growth than the quantity of its agricultural surplus for securing gold and silver because profits were more certain to result from industrial activities than from agriculture.
 Greater certainty of profits was due to differences in the characteristics of production and to differences in the characteristics of the outputs. In industrial production profits depend “…upon man's work alone…,” while in agriculture profits also depend on the uncertain “…nature of the weather…” (Serra, 1613, in Monroe, 1951, p.147). The output of industrial activities could overcome the limitations of time and space – unlike agricultural output the industrial products does not spoil if shipped long distances or held for long periods of time. In addition, industrial production exhibited increasing returns while agriculture did not. These differences between industrial and agricultural surplus did not lead Serra to a theory of economic growth that depended on the growth of industrial output in a nation but supported his Mercantilist view that trade was the route to growth for economies that did not have a local source of gold and silver. 


A second writer of the Mercantilist period was Sir William Petty. Based on measurable facts he drew the conclusion that: "There is much more to be gained by Manufactures, than by Husbandry, and by Merchandise than Manufactures. ... Now here we may take notice that as Trades and Curious Arts increase; so the Trade of Husbandry will decrease, or else wages of Husbandmen must rise and consequently the Rents of Lands must fall..." (Petty, 1691, in Haney 1961, p. 100). This statement can be interpreted as more than just support of the interests of the merchant class. It was part of Petty's attempted to establish the link between the composition of the economy in terms of different activities and growth in national income. Petty concluded that manufacturing and trade secured higher rates of growth than did other activities. 

Another Mercantilist, who generalized from his real world experiences and drew conclusions about how different activities contribute to economic growth differently, was Sir Josiah Child. From his position as chairman of the East India Company he saw the potential of merchandise traders to bring profit to the nation from both "the gain accruing by the goods" they transported and "the freight, which is in such trades often more than the value of the goods" (Child, 1690, in Haney, 1960, p. 121). He also recognized that manufacturing was more significant to trade than agriculture because manufacturing produced more "articles of high specific value ... [that] could bear the expense of transportation." (Haney, 1960, p. 121). This evidence led Child to conclude that activities could be classified based on how they contributed to the growth of national income: "It is (I think) agreed on by all that Merchants, Artificers, Farmers of Land and such as depend on them ... are the three sorts of people which by their study and labour do principally, if not only bring wealth to a nation from abroad; other kinds of people, viz. Nobility, Gentry, Lawyers, Physicians, scholars of all sorts, and shopkeepers, do only hand it from one to another at home" (Child, 1690, in Haney, 1960, p. 136).

In 1741, David Hume in his essay "On Commerce" developed an alternative view of how different economic activities contribute to economic growth differently.
 While he agreed with the Mercantilists conclusion that the strength of the state and economic growth required a surplus he did not agree that the purpose of the surplus was for external trade. He believed that what was needed was an agricultural surplus and that it would have its greatest benefit if it was used to support a domestic non-agricultural workforce. When Hume wrote his essay time periods of sustained conflict were common. The nations that were strong enough to survive these periods were the nations that had sufficient domestically produced agricultural output even when large portions of their resources were shifted away from private production to national defense. Hume saw two problems in the nature of agriculture as an economic activity that could prevent it playing its role in economic growth. The first problem was that because of what we know of today as the diminishing marginal utility for the products of agriculture there would be no inherent incentive for labor employed in agriculture to increase their "skill and industry" in order to increase output "beyond what suffices to maintain them" (Hume, 1741, in Rotwein, 1970, p. 10). The second problem was that it would take time for an agricultural sector to go from producing a self-sufficient level of output to producing an agricultural surplus. 


As a solution to these problems Hume suggested that the manufacturing sector of an economy could play a role in motivating increases in productivity in agricultural production that would mean an increase in economic growth. He assumed that the output of the manufacturing sector would offer the agricultural workers products that they wanted and that they would increase their productivity and would create a surplus above their own substance in order to acquire them. The agricultural surplus could then be used to purchase the products of the manufacturing sector in peacetime but in wartime it could be diverted to support an army.
 


Later economic analysts developed theories that contradicted the policies of this period. However, their work is of interest because while the Mercantilists' conclusions about the contribution of trade and manufacturing to economic growth were refuted the idea that different activities contribute to economic growth differently was not refuted. 
2.2. The Physiocrats

In the 1760s Quesnay and the physiocrats changed the analysis of economic growth. They presented a view of economic growth that centered on the agricultural sector. The physiocrats believed that the economy of a country could be summarized as an "agricultural system" and the produce of land was “…the sole source of the revenue and wealth of every country" (Smith, 1937, p. 627).  In this system physical product and value were assumed to be identical.
 According to the physiocrats’ system growth was achieved when economic activity resulted in an agricultural surplus. 


In order to describe economic growth and explain their view of the growth process the physiocrats developed two schemes of classification. The first was a classification of economic agents based on the characteristics of the output of the activities the individuals performed. This output-related classification had three classes: proprietors of land; cultivators; and all others, including artificers, manufacturers and merchants. The second classification scheme was based on differences in how activities contribute to the economic growth process. This classification was applied to both the labor and capital inputs but the determining factor was whether or not the activity was "productive of a surplus value." Of the three output-related classes of people, the proprietors of land and cultivators were considered productive and all others were considered unproductive. While the physiocrats recognized that artificers and manufactures added to the economy they argued that these activities cost the economy an amount equal to what they added.
 The physiocrats concluded that performance of the activities in the productive group directly resulted in an increase in the economy’s resources while the performance of the activities in the unproductive group could not change the amount of the economy’s resources. Manufacturing fell into the unproductive group.


The physiocrats’ recognition of the differences in how economic activities contribute to growth lead to the conclusion that an economy made up largely of productive activities, i.e. agriculture, would grow directly as a result of performing that activity. An economy made up largely of unproductive activities, i.e. manufacturing and trade, would grown only through "parsimony and privation." 
  
2.3. Classical Economists 


By 1776 in The Wealth of Nations Adam Smith could assume that the existence and security of the nation state were sufficiently established to allow for the development of an abstract analysis of the economic growth process that did not have national security as a dominant objective.  However, the comparative approach found in the economic analysis that proceeded Smith's work was retained. Smith saw the objective of the growth process as the increase of a nation’s wealth. Smith described the economic growth process as involving the creation of an annual produce and the allocation of the annual produce between "capital" and "revenue” which in turn affected any subsequent increase in the annual produce.
   In his view the source of the annual produce was nature and productive labor.
  The annual produce was produced in order to satisfy consumers' needs and demands and provide the means of future production. Every economic activity required the use of some part of the annual produce. If an economy was to be sustained and to grow that part of the annual produce used in current production needed to be replaced and supplemented. Smith's view assumed that the annual produce could be increased directly by either increasing the quantity of labor employed in producing it or by increasing the productivity of the current quantity of labor. Since the physical quantity of labor changed slowly, an increase in the annual product required an increase in the productive power of labor through an increase in capital-labor ratios or through greater division of labor, which usually required increases in capital. An increase in the annual produce required an increase in the fund that was destined to maintain the labor and to supply it with machines and materials; i.e. an increase in the annual produce required an increase in capital.
 

Given the importance of the production of capital and the division of labor for economic growth in Smith’s version of the growth process, he wrote about the differences in economic activities with respect to the possibility and use of the division of labor and to its contribution to the annual produce. As part of this discussion, Smith used the same terms as the physiocrats, productive and unproductive, but applied them based on a broader set of characteristics. Smith classified both the inputs of activities and the activities as productive if the performance of the activity added to or at least did not diminish the annual product. In the designation of activities or types of labor that were productive Smith agreed with the Physiocrats that farmers and country laborers should be classified as productive and that menial servants should be classified as unproductive. Unlike the physiocrats, Smith also considered the labor of artificers, manufacturers and merchants as productive. 

Smith accepted the physiocrats’ observation that there was a quantitative superiority in terms of the direct production of capital by farmers and country labors over that of artificers, manufacturers and merchants. This superiority, however, did not negate the classification of the artificers, manufacturers and merchants as productive. Smith saw that there were two aspects to the differences between productive and unproductive activities. The first aspect was the quantity of capital activities produced and the second aspect was the ability to increase capital directly or indirectly. The annual produce of artificers, manufacturers and merchants sold in the market was equal in value of the fund consumption of those who the produced it. This equality was sufficient for Smith to consider their labor as productive. The annual produce of artificers, manufacturers and merchants could also result in an increase in capital because "... what would naturally be saved out of this revenue must necessarily increase more or less the real wealth of the society" (Smith, 1937, p. 640). Smith also argued that the contribution to growth from agriculture because of its superiority in the direct production of capital could be matched by the contribution to growth made by artificers and manufacturers because of their superior capacity to improve "... the productive powers of useful labour actually maintained within it;..." and to "... increase the quantity of that labour." (Smith, 1937, p. 641)

Change in the productive power of labor was brought about by the division of labor.  The division of labor made up Smith's primary element of technical change.
  In comments on how the division of labor occurred and how it affected the real world, Smith made the generalization that manufacturing had a greater potential for the division of labor than did agriculture.  He wrote that: "The nature of agriculture, indeed, does not admit of so many subdivisions of labour, nor of so complete a separation of one business from another, as manufactures.  ... This impossibility of making so complete and entire a separation of all the different branches of labour employed in agriculture, is perhaps the reason why the improvement of the productive powers of labour in this art, does not always keep pace with their improvement in manufactures" (Smith, 1937, p. 6). Smith did not use this observation to suggest that this superiority in the potential for the division of labor made economic growth dependent solely on the manufacturing sector.  Instead he quickly made the observation that when an economy had a great deal of division of labor in manufacturing there were also productivity gains in agriculture.

The last point that Smith made in his argument for the productive classification of the labor of artificers, manufacturers and merchants was a terms of trade argument. While agriculture output produce and manufacturing output were both tradable Smith observed that "a small quantity of manufactured produce purchases a great quantity of rude produce" (Smith, 1937, p. 642). The result of these terms of trade would be that a country that exports manufactures can sustain a larger quantity of labor than it would otherwise while the country that exports rude produce will be able to sustain a smaller quantity of labor than it would otherwise.  Smith rejected the Mercantilists' belief that only trade and manufacturing could produce growth and that he rejected the Physiocrats' belief that only agriculture could produce growth.  It also shows that he opened the discussion of the effects on growth of the composition of an economy in terms of groups of activities based on his concepts of productive and unproductive.  

The thread of how different activities contribute to growth differently continued with David Ricardo's introduction of the concepts of productive and unproductive consumption.
 Roll describes Ricardo's productive consumption as: "... spending in order to produce, that is, to set productive labour in motion, by paying wages and providing the instruments of production and necessary raw materials. Unproductive consumption does not aim at further productions" (Roll, 1974, p. 204). Part of the lifetime debate between Malthus and Ricardo was over the proper composition of an economy in terms of productive and unproductive consumption and the consequences for economic growth of changes in this composition.
 

John Stuart Mill, like Smith before him, also used the growth-related classifications of productive and unproductive in his analysis of the growth process.  Like Ricardo and Malthus he designated both labor and consumption as productive and unproductive. In his essay, "On the Words Productive and Unproductive" published in 1844, Mill based his definitions of productive and unproductive consumption on whether the consumption contributed to wealth and of productive and unproductive labor on whether the labor produced wealth.
  Mill sets up economic growth as a continuous process that depends on the composition of the economy in terms of productive and unproductive labor and productive and unproductive consumption. He argued that economic growth depended on capital accumulation. Capital accumulation depended on the proportion of labor productively employed and the proportion of the net produce productively consumed. Mill wrote:

The net produce of a country is whatever is annually produced beyond what is necessary for maintaining the stock of materials and implements unimpaired, for keeping all productive labourers alive and in condition for work, and for just keeping up their numbers without increase. What is required for these purposes, or in other words, for keeping up the productive resources of the country, cannot be diverted from its destination without rendering the nation as a whole poorer. But all which is produced beyond this, whether it be in the hands of the labourer, of the capitalist, or of any of the numerous varieties of rent-owners, may be taken for immediate enjoyment, with out prejudice to the productive resources of the community; and whatever part of it is not so taken, constitutes a clear addition to the national capital, or to the permanent sources of enjoyment. (Mill, 1967, p. 288-289)
Mill's growth-related definition moved beyond the material constraint inferred by some with regard to Smith's definitions. Mill wrote that: "Skill, therefore, must be considered as wealth; and the labour and funds employed in acquiring skill in anything tending to the advantage or pleasure of mankind, must be considered to be productively employed and expended" (Mill, 1967, p.285). However, he did not incorporate non-material elements of productive labor and consumption into later analysis.

3. The Thread After 1870 
3.1 Marshall


1870 is often thought of a dividing line in the history of economic thought.
 Up until then economic analysis used the Smithian framework of economic growth in a changing economy. With Jevons' Theory of Political Economy (1871) utility maximization and the problem of resource allocation dominated economic thought. However, there were some economists who continued to maintain economic growth as the central problem. Alfred Marshall, one of the major contributors to the economics of resource allocation also wrote extensively about the problem of economic growth. His view of how an economy grows was similar to that of the classical economists: by an increase in the population and by an increase in the productive power of the economy’s current resources. Yet, he dismissed the classical approach of classification based on the concepts of productive and unproductive.  Marshall said that all labor was productive and that the term productive labor was meant to indicate labor that provided for future utilities.  Instead of categorizing activities in an economy along the lines of productive and unproductive Marshall suggested that it was more realistic to consider categories that had consequences for growth in terms of the their affect on total purchasing power. Marshall explicitly discussed how the productive power of an economy’s resources could be increased by improvements in industrial organization. He defined efficient organization as one that kept "... everyone employed at such work as his abilities and training fit him to do well, and should equip him with the best machinery and other appliances for his work" (Marshall, 1948, p. 250). Improved organization led to the continuous introduction of new machinery, new techniques and new markets. The result of the improved organization was decreasing costs of an increasing output and, sometimes, decreasing costs for the same amount of output – increasing returns. Marshall also called this type of decreasing costs the "economy of production"
 

Marshall believed that all production could become organized more efficiently and that all production was becoming organized more efficiently, but he recognized that improvements in organization affected the cost of production differently for different activities. Differences in this ability among activities stemmed from differences in the characteristics of activities: i.e. the characteristics of their inputs, of their production processes and of their outputs. These characteristics affected the potential for the extent of the market for the output of the activities, as well as, the potential for improved organization through the division of labor, the localization of an industry, and the scale of production. 

When Marshall considered the labor input of an activity, with regard to the activity's ability to secure increasing returns through improved organization, he focused on the potential for: the division of labor, the use of machinery, and the development of subsidiary industries. Full employment of the labor input in terms of time was one of the conditions that Marshall considered to be necessary for efficiency through organization. Another condition was full employment of the labor input in terms of tasks. It was full employment in terms of both time and tasks that would result in the economy of production. 


Marshall also believed that some activities were not able to take advantage of the continuous division of labor in the form of specialization. His studies led him to doubt that its benefit could be secured in activities where the labor input was predominately mental exertion. On the other hand he concluded that in activities where the labor input was predominately physical exertion there was the potential for the benefit of the continuous division of labor and specialization. The potential for the division of labor was also dependent on the size of the market for the output of an activity. In particular it was dependent on whether or not the size of the market represented a demand for "great numbers of things of the same kind."  If the size of the market did represent a demand for a great number of things of the same kind, then producers could choose production processes that allowed for greater division of labor. If in addition to a demand for great numbers there was also a demand for great accuracy then producers could choose production processes that supplemented the division of labor with machinery.

Marshall concluded that manufacturing activities had input and output characteristics that gave it a greater potential for the division of labor and the introduction of machinery. Marshall further distinguished activities by their ability to carry on production remote from the point of their output being offered for sale. He saw this characteristic as being important for the potential of large scale production. He concluded that this characteristic was inherent in manufacturing activities. Therefore, manufacturing activities were more likely to be able to increase their output through improved organization associated with increased scale. Marshall wrote that: 
The characteristic of manufacturing industries which makes them offer generally the best illustrations of the advantages of production on a large scale, is their power of choosing freely the locality in which they will do their work. They are thus contrasted on the one hand with agriculture and other extractive industries (mining, quarrying, fishing, etc.), the geographical distribution of which is determined by nature; and on the other hand with industries that make or repair things to suit the special needs of individual consumers, from whom they cannot be far removed, at all events without great loss. (Marshall, 1948, p. 278)


In Marshall's general concept of increasing returns, the characteristics of an activity affected its ability to extend its market through the division of labor, the use of machinery and through large scale production. The extent of the market affected the impact of competitive forces on an activity. The competitive forces on an activity affected the speed and aggressiveness with which an activity would seek to improve its organization through the divisions of labor, the use of machinery and large scale production.

He indicated that the characteristics of activities would determine the scope of the market in which they participated. A product could be bought and sold in a wide market if it was “in general demand, cognizable and portable."
 He went further, describing the conditions that would prevent a good or service from being bought and sold in a wide market. These conditions were those associated with the physical limits of agriculture and services. Marshall saw the type of market, i.e. wide or secluded, and the competitive forces that are associated with these types of markets as governors on the speed with and extent that producers were able to introduce and implement the improvements in organization that could lead to increasing returns. In the case of a producer who sold his output in a wide market, his production decisions were subject to direct competitive forces. The potential for participating in a wide market and the characteristics of the type of output for which there was a wide market mean that the opportunities for increasing output through improved organization were great. However, the potential for participating in a wide market and the characteristics of the type of output for which there was a wide market would also mean that competitive forces were great. The association between market size and competitive force was part of Marshall’s explanation for why when there was the potential for increasing returns that did not mean that one firm would become a monopoly. 

The theorists who followed Marshall, particularly Sraffa (1926), came to reject Marshall's views that there were some activities that had the potential for increasing returns and that the composition of the economy in terms of the proportion of activities which had this potential mattered for economic growth.
 The most general form of the neo-classical growth models that dominated growth theory since Marshall, use the long run assumptions that returns to scale are constant for all industries and that industries are made up of identical firms.  Under these conditions it follows that the competitive market allocation of resources among activities would be optimal.  This might suggest that the thread of asymmetry in how different economic activities participate in growth came to end with the neo-classical growth model. This is not the case. From the 1930s until today this thread has continued, however, more often in discussions about how economies grow rather than in discussions of alternative growth theories. The study of economic growth after Marshall was dominated by study of the path of development and focused on growth as an empirical event. The empirical analysis of growth has also involved recognition of differences in how economic activities participate in growth.  
3.2 Clark and Fisher

Two economists, who studied the path of development and focused on growth as an empirical event, and recognized the differences in how economic activities participate in growth, are Allen George Bernard Fisher and Colin Clark. They both are identified with the practice of describing an economy in terms of three sectors: primary, secondary and tertiary are. Primary and secondary sector classification was used by governmental statistical authorities since the early 1900s. In the 1930s Fisher and Clark introduced the classification of activities as tertiary. Both Fisher and Clark used sector classifications in their descriptions of the economic growth process and explicitly discussed the differences in how these sectors participated in economic growth.

In "Capital and the Growth of Knowledge," (1933) Fisher wanted to expand the idea of types of production, particularly for the purpose of identifying the `growing points' in advanced economies in order to suggest the road to economic recovery from the Great Depression. In a follow up to the 1933 article Fisher (1939) suggested that economic activities could be classified based on the type of consumers' need that its output satisfied.  He wrote that: "Primary production is concerned with satisfying the basic primary needs, in the absence of which any kind of activity would be impossible. ... define secondary production as to include all manufacturing activities designed to produce things for which there is a more or less standardized or conventional demand, but which would not strictly be described as essentials" (Fisher, 1939, p 31). He defined two types of activities that belong to the tertiary sector: those activities whose output would be in greater demand as standards of living rose; and those activities which are concerned with: "... every new or relatively new type of consumers' demand, the production and distribution of which is made possible by improvements in technical efficiency, which release resources hitherto required for primary or secondary production" (Fisher, 1939, p 32). With this definition he maintained the common perception of education as tertiary production while also including the production of new goods and services.  He argued that new goods and services should be included in the tertiary sector because of their level of technical efficiency not because they were luxuries.  He believed that the tertiary sector would grow as incomes rose and as innovation took place. At the same time, he believed that activities would move from the tertiary sector to the secondary sector as the demand for them became ordinary.
To focus his attention on the role of tertiary production Fisher incorporated primary, secondary and tertiary production into a "sketch of economic history."  Each stage of development in his sketch was dominated by one type of production.  As an economy became more efficient at each type of production, the released resources would become available for other types of production.  In the early stage of development, economic activities were carried out to avoid starvation.  Therefore, the primary sector produced food.  The second stage of economic development evolved from advances in knowledge and the use of roundabout methods to produce goods that aided in the production of food.  Over time manufacturing output increased and new goods were introduced.  At this stage, secondary production would dominate the economy.  Further efficiencies from the use of roundabout methods meant that manufacturing could produce the same amount of output with less and less inputs.  Resources would then be available to be used to produce goods and services beyond those which relieved starvation or satisfied the demand for ordinary material well being.  Fisher believed that this stage of development would be dominated by tertiary production. Fisher's classification of production into primary, secondary and tertiary sectors was intended to highlight the condition that the demand for tertiary products was more unstable than the other two sectors.  Since the demand for tertiary sector output was based neither on global need to avoid starvation nor on a need for ordinary goods economic growth based on growing tertiary sector would be unstable. From this he concluded that the solutions to the problems of the Great Depression would have to be tailored to the characteristics of the tertiary sector.

Colin Clark also wrote in the 1930s and also suggested a scheme of sector classification in his book Conditions of Economic Progress.
  His intention was to relate theories of economic progress to empirical evidence. According to Chenery and Syrquin (1986), Clark, along with Simon Kuznets, had "initiated the style of comparative analysis" for the study of economic progress.
  Clark's assignment of economic activities to a sector was based upon what he saw as the common characteristics of activities and on the empirical evidence.  He assigned activities to the primary sector, which he also called the agricultural sector, those activities that were subject to diminishing returns to inputs. To be included in secondary sector, which he also called the manufacturing sector, an activity had to have the characteristics that inputs and outputs were transportable and that production was significantly capital intensive and could be “…carried on under a Law of Increasing Returns” (Clark, 1957, p. 491). This conclusion was influenced by Clark's association with Allyn Young.
  Young (1928) described a process of economic growth in which there were micro-level changes in response to increases in the extent of the market that had macro-level consequences.  These macro level consequences were a form of increasing returns.  According to Young (1928), the increased productive capacity afforded by the increasing returns represented an increase in the extent of the market.  The increase in the extent of market offered the opportunity for further micro-level changes which in turn caused the process to continue.  Thus, Young’s economic growth process was a cumulative process. Clark suggested that the common characteristics of the activities included in the manufacturing sector resulted in the economies that Young described in his growth process. From his empirical work Clark identified these economies as productivity growth. Clark did not list specific characteristics for the activities that were classified in the tertiary sector, which he also called the service sector.  He said that for convenience all other activities would be included in the service sector.  He did offer a list of activities that he considered as being in the service sector. These included commerce and finance; and personal, business and government services, and in Clark’s later edition construction.  It can also be assumed, from his definition of manufacturing, that activities that had the characteristics of the inputs and outputs of manufacturing activities, but whose production consisted of discontinuous processes and small scale production, would be included in the service sector.  

Clarke analyzed the shift of labor across sectors as part of his study of economic progress.  He said that the pattern of labor allocation among sectors was correlated to the level of per capita income and that this correlation could be observed in cross-section data for countries with different income levels and time series data for individual countries. He proposed that in the secondary sector a maximum of labor input would be reached after which a leveling off would take place.  According to his data, the United States had been becoming a service economy since 1920, the year in which the manufacturing sector had reached its maximum employment level.  He believed that this shift in labor among activities was: "... [the] most important concomitant of economic progress, namely the movement of working population from agriculture to manufacture, and from manufacture to commerce and service” (Clark 1940, p. 176).
Clark’s explanation of this phenomenon rested on two points.  The first point had to do with the demand for the output of the different categories of activities.  He wrote that: "As real income per head increases, it is quite clear that the relative demand for agricultural products falls all the time, and that the relative demand for manufacture first rises, and then falls in favour of services”  (Clark, 1954, p. 493). The second point has to do with the differences in the level of productivity of the different categories of activities.  He wrote: "Real product per man-hour in manufacture, for example, nearly always advances at a greater rate than real product per man-hour in other sectors of the economy.  For that reason, a stationary relative demand for manufactures would lead to a decreasing proportion of the labour force employed therein” (Clark, 1957, p. 494). The combination of these two points led Clark to conclude that while there appeared to be rapid productivity improvements in some activities that were categorized as services: "... it seems to be the case that the demand for these services, at such times, increases more rapidly still, and therefore the proportion of the labour force occupied in them shows still a tendency to increase” (Clark, 1957, p. 495)


Clark was a pioneer in the field of national income estimates and comparative studies on growth.  His work was intended to be the building stone for the analysis of economic progress.  Like Fisher, Clark associated different sectors with different stages of economic growth and advanced the sector approach by associating the reallocation of resources between sectors with Young's work on increasing returns.  In keeping with Young's view, Clark argued that increasing returns existed and had contributed to rapid growth but that they were not necessarily attributable to individual production units, firms or industries. However, in contrast to Young's view that these economies could only be measured for the aggregate economy Clark argued that the manufacturing sector had "... a clear tendency to increasing return..” (Clark, 1940, p. 304). Clark's identification of increasing returns exclusively with the secondary sector and his characterization of the activities in the secondary sector as consisting of large scale production limited his success in using Young's work on increasing returns.  Clark's approach kept economists focused on scale and away from other aspects of increasing returns.  Therefore, instead of expanding Young's work with empirical studies Clark actually contributed to keeping Young's ideas obscure. As will be shown in the next section, Nicholas Kaldor followed Clark’s use of sector composition and Young’s growth process.
3.3 Kaldor and Manufacturing Matters 
Empirical evidence of the economic conditions of the United Kingdom in the 1960s and 1970s and the United States in the 1970s and 1980s provoked questions of how economic growth would be affected by changes in the composition of advanced economies in terms of manufacturing and service sector activities. Workers, industrialists, policy makers and academics became engage in a debate about de-industrialization and its consequences for economic growth. The debate, however, did not produce a strong theoretical position. This was due in large part to the dominance of the neo-classical growth model. Under the standard application of the neo-classical growth model any concern about the declining importance of manufacturing would be justify only if it could be shown that there were either external economies related to the size or changes in the size of the manufacturing sector, or that the observed re-allocation of resources from manufacturing to services resulted of a distortion in the market. Denison (1989), Lawrence (1991), and Baumol, Blackman, and Wolff (1989) among others made the argument that since there was little evidence to fully support either of these propositions there was no basis for the concern or for pro-manufacturing polices. The literature grouped under the manufacturing-matters label followed the approach of: presenting empirical evidence relating manufacturing and economic growth; or discussing empirical evidence relating manufacturing and economic growth within the context of the neoclassical growth model; or discussing the empirical evidence with regard to rejecting the neoclassical growth model; or most often combining these different approaches.  The result of this debate has not been the creation of a theory of de-industrialization.  It did not produce an explanation of the changing economic conditions, nor did it calmed the anxiety that manufacturing is not contributing to economic growth in the same way it did in the past and that services can not contribute to economic growth in the same way as manufacturing did. It is, however, a continuation of the thread on the asymmetry of economic activities in the history of thought on economic growth.
An early contributor to the de-industrialization debate was Nicholas Kaldor. Kaldor (1967) followed in the tradition of relating economic growth to differences in the characteristics of activities and concluded that changes in the composition of an economy in terms of sectors mattered for overall economic growth.  The core of Kaldor's work on why growth rates differed among advanced economies rested on the stylized fact that there was a special association between the rate of growth of total output, and the rate of growth of output in the manufacturing sector. He argued that the differences in the growth experience of economies in the industrial period "... were largely accounted for by differences in the rates of growth of output-per-man, or `productivity.' and... that productivity increases in response to increases in total output because of economies of scale or increasing returns” (Kaldor, 1967, pp. 11-12). He pointed out that the classical economists, especially Smith, had identified increasing returns with the manufacturing sector. He proposed that productivity growth in the manufacturing sector was, in part, the result of increases in the output of the manufacturing sector, which in turn was a result of the growth of aggregate demand.  Kaldor not only assumed the unconventional direction of causation from manufacturing output growth to productivity growth but he also made the unconventional assumption that sector output growth could be considered as an exogenous variable.  A footnote from his 1975 response to criticism in Rowthorn (1975a) showed that Kaldor was aware of the difficulties these assumptions added to his proposition.
 


According to Kaldor, the pressure of increases in aggregate demand represented an increase in the extent of market.
  According to Young (1928), the increase in the extent of the market would lead to the division of labor.  The division of labor on which Young (1928) focused included the introduction of new processes and new products, greater product differentiation and greater specialization.  Young had argued that these aspects of division of labor were identical to the "principal economies which manifest themselves in increasing returns” (Young, 1928, p. 531)
  Kaldor concluded part of the labor productivity increase that occurs within sectors was related to Young-type increasing returns.  He suggested that his empirical evidence showed that the type of division of labor that Young referred to was most prevalent in the manufacturing sector. 


Following Young, Kaldor suggested that increases in the extent of market led to increases in aggregated demand which resulted in increases in manufacturing sector output.  This type of growth of the manufacturing sector's output caused increases in the manufacturing sector's labor productivity, and it reduced disguised unemployment and increased labor productivity in other sectors which combined to increase total capacity.  Increased capacity in Young's view was equivalent to an increase in the extent of market and, therefore, growth would continue in a cumulative process.


Kaldor's cumulative process might appear to be similar to an accelerator model, but it was not. The difference was that in Kaldor's process the productivity increases came from the benefits of a larger market.  As envisioned by Kaldor and Young the increased capacity that would result from productivity growth due to market expansion was not just a larger version of the previous capacity but would now included more industrial differentiation, new processes and new industries.  Kaldor assumed that if Young-type increasing returns occurred then the changes to the economy that resulted from these increasing returns would ensure that aggregate demand would be sufficient in the next period.


In Kaldor's interpretation of Young's growth process manufacturing sector output and productivity growth were essential for an economy to secure Young-type increasing returns.  It was not the size of an industry or the level of productivity or the level of employment which Kaldor thought were important.  What was important were the consequences of the growth of these variables.  Therefore, Kaldor believed that Young-type increasing returns were best represented by dynamic relationships. The dynamic relationship between output growth and productivity growth had been examined earlier by V.P. Verdoorn, who was a member of Kaldor's staff on the UN Economic Commission for Europe.  Verdoorn (1949) offered an empirical study of the productivity elasticity of output: the change in productivity with respect to the change in output.  With cross-country and cross-industry data Verdoorn estimated this elasticity had a value of approximately 0.45.
  Using Verdoorn's dynamic relationship Kaldor demonstrated that the manufacturing sector was the only sector which responded to increased aggregate demand with growth in productivity and employment.  Kaldor concluded from this examination of the empirical evidence: "... the dominant influence on the rate of economic growth seems to be the growth rate of manufacturing output (together with the ancillary activities, public utilities, and construction)” (Kaldor, 1967, p. 22). Therefore, manufacturing was the only sector which promoted Young-type increasing returns.  Manufacturing was the only sector which kept the cumulative process in motion.  Kaldor believed that his findings answered the question of Britain slow growth on a general level.  He concluded that the United Kingdom had slower economic growth than the other eleven OECD countries in his study because the slow growth of the manufacturing sector in the United Kingdom meant that Young-type increasing returns were not being promoted.  
3.4 Growth in the New Economy

The expression New Economy was used in the business press in the 1990s to describe the transformation of the U.S. economy that was perceived to be the result of the changes that information and communication technology, ICT. Rapid improvement in the quality of ICT, large increases in the output ICT producing firms and the decline in the prices of ICT were seen of as evidence that ICT was responsible for the transformation.  In the New Economy non-ICT producing firms were experiencing technical change and this was spilling over the rest of the economy.  This focus on ICT represents a continuation of the thread of recognition that not all economic activities contribute to growth in the same way. 

Like the de-industrialization debate, the New Economy explanation of growth had to face the analysis and criticism in the neo-classical growth framework. According to this framework aggregate output growth was due to increases in inputs and increases in input productivity.  The major economic change associated with the New Economy was the post-1995 acceleration in labor productivity. Studies of the acceleration in U.S. labor productivity after 1995, such as Oliner and Sichel (2000), Jorgenson and Stiroh (2000) and the Council of Economic Advisors (2000), estimated that capital deepening made up between 43% and 53% of the acceleration of labor productivity. Jorgenson and Stiroh (2000, p. 11) estimated that there was "... acceleration in the growth of aggregate capital services from 2.8% per year for 1990-95 to 4.8% for 1995-98" and it was largely related to an investment boom in ICT. One part of the impact of the investment boom in ICT was the substitution of ICT assets for non-ICT assets. This was induced by rapid price declines in semi-conductors and computers and smaller price declines in software and communications equipment.  A second part of the impact of the investment boom in ICT assets was an increase in capital quality due to the fact that ICT assets tended to have a higher marginal product then non-ICT assets. Jorgenson and Stiroh (2000, p. 10) defined capital quality as the difference between the growth in capital services and capital stock. Even with the substantial increase in purchases of computers, software and communication equipment in the second half of the 1990s ICT assets still only make up a small part of our capital stock.  ICT assets made up 3.4% of tangible capital and 4.6% of reproducible private assets in 1998.  However, according to Jorgenson and Stiroh (2000) the stock of ICT assets delivered more than 3 times the capital services, as did the capital stock of tangible assets as a whole.  Thus, ICT assets represented capital inputs with higher marginal product.  The substitution of ICT assets for non-ICT inputs lead to improvements in capital quality.


These studies also estimated that between 36% and 45% of the post-1995 U.S. acceleration of labor productivity was due to aggregate TFP growth.  Many proponents of the New Economy saw this as evidence that supported ICT provided technical improvements well beyond what the increased investment would have suggested. On the other hand, data from Jorgenson and Stiroh (2000) for TFP growth on the industry level (also called Multifactor Productivity) provided evidence that technological change in the ICT-producing industries does not spill over into TFP growth in ICT-using industries.  The data shows that there is substantial TFP growth in ICT-producing industries, but TFP growth is small or negative for major ICT-using industries like finance, insurance and real estate (FIRE) and services.  
4. Conclusion

This review shows that from 1613 to today the development of an overall description of the process of economic growth has required at least an acknowledgement that not all economic activities contribute to or participate in the process in the same way. In general this recognition has been minimized or disproved, but I believe this recognition has improved our understanding of growth. By putting forth an argument that one economic activity has a more important role than any other, these economists have given us the opportunity to examine growth process in ways we might not have. As Serra wrote “…develop the argument according to his reasoning, in that it may be know and better understood: it being a property of the truth to reveal itself through discussion” (Serra, 1613, in Monroe, 1951, p.155).
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� Parts of this paper come from my Ph.D. dissertation, McCarthy (1997).


1.This point is made by Backhouse (1985, p. 70)


�. See Heckscher (1935) and Viner (1958).


�. The translation of this articles used here is from Monroe (1951).


�. See Serra, 1613, in Monroe, 1951, p. 146.


�. See Serra, 1613, in Monroe, 1951, pp. 147-148.


�. See Schumpeter (1994) and Rostow (1990) for a discussion of Hume's views.


�. See Hume, "Of Commerce", Essays Moral and Political, 1741, in Rotwein, 1970, p. 10-11.


�. See Schumpeter, 1994, p. 238.


�. The physiocrats "did not deny the usefulness of the unproductive labour; although the terminology was affectively toned, the division was analytical not projarative" (Robbins, 1968, pp. 7-8) 


�. According to Roll (1974, p. 135), it was because they wanted to make the point that regulating manufacturing, as had been done by Colbert, could not make it productive that the physiocrats called for laisser faire for manufacturing.


�. See Smith, 1937, p. 629-631.


�.Cannon wrote that "… produce is not used in the ordinary economic sense of income or net produce, but as including all products, e.g. the oil used in weaving machinery as well as the cloth." (Smith, 1937, fn. 4, p. 316) Also see Schumpeter, 1994, p. 238 and Smith, 1937, p. 629-630, Book IV, Chap. IX.


�. Smith said that "... the whole annual produce, if we exempt the spontaneous productions of the earth, being the effect of productive labour." (Smith, Book III, Chap. I, Cannan ed., 1937, p. 315)


�. The only way to increase capital was through saving. (Smith, 1937, p. 321)


�. This point is made by Lowe (1954) and others.


�. According to Roll these concepts were part of Ricardo's championing of the capitalist system based on its merits of self-adjusting and his efforts that: "... strengthened the distinction of productive and unproductive labour, which had a definite social and political objective." (Roll, 1974, p. 205)


�. See Rostow (1990) pp. 61-63 and the letters from Malthus to Ricardo in Keynes (1951).


�. According to Lionel Robbins in the introduction of Essays on Economics and Society, by John Stuart Mill, this was one of five essays written in 1829 and 1830 and published in 1844 in the volume Essays on Some Unsettled Questions of Political Economy. (Mill, 1967, p.ix)


�. For a discussion of the material requirement the output for an activity to be classified as productive see Backhouse (1985) and Boss (1990).


�. See note 1 (Rostow, 1990, pp. 603-606) for an extensive collection of quotes and references on the "characterizations of the 1870 watershed."


� The following discussion is drawn from Marshall, 1948, Book IV, Chapter IX.


�. Marshall, 1948, pp. 325-326.


�. See Chapter 2 of McCarthy (1997) for a further discussion of this point.


�. There were three editions of his book; 1940, 1947 and 1957.  


�. Chenery and Syrquin, 1986, p. 2


�. Clark described his relationship with Young in his 1940 edition pp. 294-311.


�. Kaldor, 1975, fn. 1, p. 895.


�. See McCarthy (1997) for Young's definition of market.


�. See the earlier section on Young for more extensive discussion of the division of labor and increasing returns.


�. This estimate was commented on by Clark (1957) and Arrow (1962).





