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Traditional Theory of Economic Growth


	- Human factor: division of labour (A. Smith)


	- Industrial revolution ( importance of real capital ( Solow and Swan (1956)





Solovian approach:


	- One-sector-model (homogeneous good) with neoclassical properties


	- Growth rate of labour is constant: � EMBED Equation.2  ��� = const.	


	- Increase of real capital stock (= investment) is motor of economic development measured with income (Y)


	- Investment is financed by savings as a part of income: � EMBED Equation.2  ��� ; no money!


	- Properties of the technology:


		* Two factors of production - capital and labour - will be used efficiently in the production process ( production function � EMBED Equation.2  ���


		* Decreasing returns ( production function is concave


		* � EMBED Equation.2  ��� is assumed to be homogeneous of degree one, thus � EMBED Equation.2  ��� with � EMBED Equation.2  ��� and � EMBED Equation.2  ���.


	- From these assumptions:





� EMBED Equation.2  ���,


or


� EMBED Equation.2  ���.





	- Using � EMBED Equation.2  ���, one obtain





� EMBED Equation.2  ���. (Basic equation)


	- This can be solved if � EMBED Equation.2  ��� is known. The usual Cobb-Douglas function





� EMBED Equation.2  ���





implies


� EMBED Equation.2  ���, the basic equation becomes � EMBED Equation.2  ���, a well-known Bernoulli differential equation.


	- It can be shown:


		* The steady-state (stationary) solution ist stable, thus for � EMBED Equation.2  ��� one has � EMBED Equation.2  ���, with � EMBED Equation.2  ���.


From � EMBED Equation.2  ��� follows � EMBED Equation.2  ���, or


� EMBED Word.Picture.6  ���
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If some � EMBED Equation.2  ��� ( � EMBED Equation.2  ���, then � EMBED Equation.2  ��� ( � EMBED Equation.2  ���, thus � EMBED Equation.2  ��� ( � EMBED Equation.2  ���, and if, 


on the contrary � EMBED Equation.2  ��� ( � EMBED Equation.2  ���, then � EMBED Equation.2  ��� ( � EMBED Equation.2  ���, thus � EMBED Equation.2  ��� ( � EMBED Equation.2  ���,


Conclusions:


	- The dynamics of the simplest model of economic growth imply non-linear differential equations.


	Their equilibrium solution proved to be stable.

















Generalisations of Solow’s Model: (since 1956)


	- Introduction of money


	- Introduction of intervention by the state


	- Disequilibrium on the labour market


	- Saving ratio will change over time


	- Growth rate of labour is not constant, it depends on the economic situation (Malthusian approach)


	- Taking into account exhaustable natural ressources as factor of production


	- Two- or More-Sector-Models


	- Problem of optimal growth


	- Effects of international trade, etc.,


but - from the present point of view - the most important:





Technical progress, the role of human capital in economic development 


	- Exogeneous technical progress


	- Endogeneous technical progress


		* Arrow (1962): Learning by Doing


			( Technical progress (= development of knowledge, = development of human capital, etc.) has two parts: an exogenous factor expressing the cultural level (and its development) of economic actors and an part depending on the capital stock  (or in an other model: on the wealth accumulated over time),





� EMBED Equation.2  ���. 





Assuming now � EMBED Equation.2  ��� and � EMBED Equation.2  ��� is 


homogeneous of degree one, it will be obtained 


� EMBED Equation.2  ��� with � EMBED Equation.2  ��� and 


� EMBED Equation.2  ���. Using � EMBED Equation.2  ��� the basic equation will be 





� EMBED Equation.2  ���.








The Lucas-Romer Approach:


	- Based on the generalisations of Solow’s model


		* More-Sector-Model


 		* Technical progress - increasing returns ( problem of financing ( monopoly ( redistribution

















The Model (Horváth - Farkas - Meyer 1999, Barro - Sala-I-Martin 1995):


Technological conditions: 


Production of physical capital





� EMBED Equation.2  ���,


Production of human capital





� EMBED Equation.2  ���,





Increase of physical capital is equal to real capital produced minus consumption minus depreciation:





� EMBED Equation.2  ���.





Since human capital is not used in consumption:





� EMBED Equation.2  ���.











Growth rate of consumption is equal to the difference between the net increase of physical capital and the time preference:





� EMBED Equation.2  ���.





Autonomous system of three non-linear differential equations. Analysis:


	- Determination of  an equilibrium


	- Linearisation in the neighborhood of this equilibrium


	- Analysis of the linear system as a good approximation of the original system





Result: 


	in every equilibrium point there are the same positive, negative and zero
