Summary of Economic Growth Theory
While economists do not agree on exactly how to promote economic development, there is general agreement that development requires economic growth, a real increase in per capita income, and the social and political institutions necessary to support an expansion of the national economy.  It also requires citizens who can work effectively in the enterprises.  As the production of goods and services rise at a rate higher than increases in population there is economic growth.  Economic development, in addition to increased per capita income, also includes fundamental changes in the structure of the economy.  These changes are characterized by a growing industrial sector combined with a declining agriculture share of Gross Domestic Product (GDP) as well as significant changes in population growth, rural to urban migration, and employment opportunities. 
    

Basic Economic Growth Model – Primary factors of production under a basic model are capital stock (roads, bridges, factories, land, etc.) and labor (economically active population).  Output is a function of capital and labor.  At a national level, an aggregate production function can be represented by the formula Y = F (K, L) where Y is output, K is capital and L is labor.  Increased output (Y) depends on increases in the capital stock (K) through investment and depreciation, and increases in labor supply (L) through population growth.  The amount of investment in capital stock depends on savings and is calculated by multiplying the average savings rate in a country by national output.  Labor supply is based on demographics.  As capital and labor increase, economic output grows.  The aggregate production function represented in the graph below is basic to economic growth models.
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Basic Economic Growth Model

Harrod-Domar Growth Model – During the 1940s economists Roy Harrod and Evsey Domar independently developed an economic growth model based on a fixed-coefficient, constant returns to scale function (this function assumes that capital and labor are used in a constant ratio to each other to determine total output – see graph).  Outputs in this graph are isoquants (combinations of labor and capital that produce output).  The model assumes that labor and capital are always used in a fixed proportion to produce out equal amounts of output.  The model’s equation is Y = K/v where v is a constant found by dividing capital (K) by investment (Y) – v is the capital-output ratio.  This ratio is primarily a measure of the productivity of capital or investment.  
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Harrod-Domar Growth Model

The Harrod-Domar model focuses on two critical aspects of the growth process: saving and the efficiency with which capital is used in investment.  This model can provide accurate short term predictions of growth and has been used extensively in developing countries to determine the “required” investment rate or “financing gap” to be covered in order to achieve a target growth rate.  At MCC, the “financing gap” approach was inferred in the first slide, second bullet of Franck Wiebe’s “Growth Diagnostics” presentation in terms of the need for MCC to provide foreign assistance which will in turn promote  “… private capital investment, both foreign and domestic, eventually displacing aid.”
  The Harrod-Domar model is simple with relatively small data requirements and the equation is easy to use.  However, the model only remains in equilibrium with full employment of both labor force and capital stock causing inaccurate longer term economic predictions
 and fails to account for technological change and productivity gains considered essential for long-term growth and development.

Solow (Neoclassical) Growth Model – In the 1950s, MIT economist Robert Solow presented a new model of economic growth that addressed limitations in the Harrod-Domar model.  He replaced the fixed-coefficients production function with a neoclassical production function.  This model allowed for substitution between the factors of production so that the relative endowments of capital and labor could be reflected (rather than the fixed ratios required by the Harrod-Domar model).   The neoclassical production function has curved, rather than L shaped, isoquants allowing flexibility in using different combinations of capital and labor.  Output can be expanded in one of three ways: (1) increases through fixed and equal portions of labor and capital, (2) increases in capital, or (3) increases in labor.  The Solow Growth Model assumes a production function with the property of diminishing returns where each additional increment in capital per worker results in less output.
  However, technological change is seen as increasing productivity.  The neoclassical production function showed increasing technology or knowledge as labor augmenting and increasing output.  Solow assumes technology increases independent (exogenous) of the model in two forms: mechanical (improved machinery, computers, etc.) and human capital (improved education, health, worker skills, etc.).  Key determinants of growth are population growth and technical change and over time poor and rich countries incomes should converge.
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Solow (Neoclassical) Growth Model

Sources of Growth Analysis – Robert Solow also developed a procedure, “growth accounting” or “sources of growth analysis”, to focus directly on the contribution of each term in the production function.  The objective was to determine what proportions of recorded economic growth could be attributed to growth in capital stock, growth in the labor force, and changes in overall efficiency.  

Using the formula Y=F(K, L, A) where Y is output, K is capital, L is labor, and A is a parameter meet to capture the effects of things other than capital stock and labor supply which might influence growth (increasing technology, worker skill levels, education, health, institutions, etc.).  “A” is generally referred to total factor productivity (TFP).  Since A captures not only efficiency gains but also the net effect of errors and omissions from economic data, the residual A is sometimes referred to as a measure of our ignorance about the growth process.  

When Solow modeled data for US GNP from 1909 to 1949 of increased output less than one half of the gain could be explained by increased inputs in labor and capital.  With more than fifty percent of growth attributable to the residual, logic would dictate that there must be a significant gain in productivity coming from one or more efficiency enhancing factor(s) (technical change, increased knowledge, innovation, entrepenuership, etc.) but the problem lies in actually identifying the factors affecting increased productivity.

Endogenous or New Growth Theory – In an effort to more precisely define the attributes of economic growth, a new theory was developed in the 1980s.  Paul Romer’s 1990 paper, “Endogenous Technological Change”, was a seminal contribution to the New Growth Theory.  In his paper, Romer stated that technological change was (1) is an economic good and is the driving force of economic growth, (2) arises due to people responding to market incentives, and (3) is inherently different than other economic goods.  Romer stated that technology was a good that was neither a conventional nor a public good but instead is a non-rival, partially excludable good.  This was an important distinction in that private goods are seen as provided by markets and public goods either occur naturally or are provided by governments to compensate for some type of market failure.  

The distinction between rival and non-rival goods and the degree to which their use can be excluded from others is the key premise of Romer’s model.  A rival good is one that can be possessed by only one person at a time (writing with a pencil, eating an apple, etc.) whereas a non-rival good can be used unlimitedly by more than one person or firm (software program, business process, etc.).  The access that more than one person or firm has to a rival or non-rival product is termed, excludability.  Technology is considered a non-rival input that is at least partially excludable (otherwise there would not be an economic incentive to develop it if there was not some way to at least partially limit free access).  Human capital, on the other hand, is a rival good that is excludable – mathematical equations can be a non-rival, free good but having a person with the skill to do the mathematical calculations is limited and considered rivalrous since the person who possesses this ability can not be in more than one place at the same time. 

Support to generate new technology is seen as a non-rival, partially excludable good which is a requirement for production.  Imperfect markets require government support of innovation and technology.  The Neoclassical Growth Model, on the other hand, assumes perfect competition and argues that the market makes the best allocation of resources including investments in technology (actually technology is exogenous, not accounted for within the neoclassical model).  The debate between public and private goods is important.  Depending upon the theoretical approach, public support for innovation and improved business processes, activities at the heart of a “value chain” approach, can be justified.  

The value chain approach is an important development strategy for the Agriculture and Rural Development Team.  The value chain focus on “virtuous cycles” grounded primarily in the Endogenous Growth Model highlights the need for investment where technology, innovation, improved productivity and business processes and the subsequent increasing returns are key to promoting economic growth.   
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                 Virtuous Cycles – Endogenous Growth Model


� Dwight Perkins, et al.,  Economics of Development 5th edition (W. W. Norton & Company. New York, N.Y. 2001) 9 -15.


� Franck Wiebe “Constraints Analysis” Presentation at MCC.


� This is known as the “knife edge” problem where as soon as either capital or labor grow faster there is increasing unemployment of either labor or capital.


� For example as each additional machine is added, there is a decrease in the overall increase in worker productivity.  William Easterly’s comparison in “The Elusive Quest  for Growth” of India and US capital versus productivity (each US worker had an incomes of 15 times that of an India worker) showed that the difference in productivity between the US and India would require each US worker to have more than 900 machines.  Capital can not account for the difference in productivity.  Technological change was  key. 


� David Warsh, Knowledge and the Wealth of Nations (New York: W. W. Norton, 2006) 143 – 149.  – “The surprising implication of the Solow model was that the savings rate didn’t really matter for the growth rate.  The Harrod-Domar model suggested that all poor countries had to do was to double savings to increase growth but the Solow model suggested that the effect of such capital deepening would be transitory as sooner or later the nation ran into diminishing returns.  Only population growth and technological change could promote long term economic growth.”





