
Lecture 2: Dynamic Model of Growth and Solow-Swan Growth Model 
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• The simple model of production is a static model – it shows 
equilibrium outcomes with no reference to time 

• The type of analysis performed on these models is called 
comparative statics 

E.g. consider an increase in the capital stock 

 
• It will first impact the capital supply curve [2] and reduces the 
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• Curve [3] shifts upward – as 𝐾 ⇑	,  output also increases from 

𝑌∗ to 𝑌.. Recall that 𝑌 = 𝐴𝐾
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• Curve [1] to shift upward – capital is used by workers. As more 
capital become available, workers become more productive. 
Hence, we compensate them with higher real wage 
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• No shift in curve [4] because 𝐾 is in the x-axis – there is only 
movement along the line 𝐴𝐹(𝐾, 𝐿C) 

• In comparative statics, we can compare the end result, but we 
have gained no intuition about the transition 

 
(1) Solow Model 
• By modifying the simple production model, we aim to capture 

dynamic and static outcomes 
• This implies adding 𝑡 subscripts to each of the endogenous 

variables of the model: 

𝑌F = 𝐹(𝐾F, 𝐿F) = 𝐴𝐾F
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• To study dynamics of growth, think about how 𝐾F and 𝐿F change 
over time 
o Assume that the output in time 𝑡	(𝑌F)  can either be 

consumed (𝐶F) or invested (𝐼F) 
𝐶F + 𝐼F = 𝑌F  

o When people invest they add to the stock of capital 
• The above equation is the resource constraint – the resources are 

the economy’s output (𝑌F), and the uses of the output cannot 
exceed 𝑌F  

• Note, we assume a closed economy (no import or export). If the 
economy were open, the economy could borrow from another 
economy and consume more than 𝑌F  

• From the resource constraint, we can determine how capital stock 
𝐾F changes over time through the capital accumulation equation: 

𝐾FJ% = 𝐾F + 𝐼F − 𝛿𝐾F 

𝐾FJ% Capital stock tomorrow 
𝐾F Capital stock today 
𝐼F Amount invested in new capital 

today 
𝛿𝐾F  Amount of capital lost due to 

depreciation 
• The capital accumulation formula can be expressed in difference 

form, which is useful for analysing the growth rate of capital 
∆𝐾FJ% = 𝐾FJ% − 𝐾F																OR											∆𝐾FJ% = 𝐼F − 𝛿𝐾FPQRQS
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• To close the model, we make two assumptions: 
1. Labour supply remains exogenous and constant (𝐿 = 𝐿C) – 

not accounting for population growth 
2. The amount of investment or saving in the economy is fixed 

and exogenous (0 < 𝑠 < 1) 
𝐼F = 𝑠𝑌F  

 
(2) Real interest rates and saving 
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• These are real variables, not nominal. So, saving is setting aside 
real output for future uses 
o Saving (actual) cash is not considered as saving in the 

aggregate economy because it does not result in the 
creation of any physical capital 

o However, placing your money into a bank can be considered 
as saving in aggregate because bank lend your money to 
businesses that invest in actual physical capital 

• The real interest rate (IR) (i.e. rate of return on saving) is 
determined by returns to real capital, which is the marginal 
product of capital (MPK) 
o The real IR in the economy is not completely controlled by a 

central bank (CB). because in the long run (LR), real IRs are 
determined by MPK (market forces) 

 
(3) Analysing the Solow Model 
• The model tells us that: 
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• Since we assume that 𝐿 = 𝐿C, capital is the only variable we need 
to study 

∆𝐾FJ% = 𝑠𝐴𝐾F
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• The Solow diagram: 
 

 
Over time, at 𝐾s , the amount of investment (𝑠𝑌)  exceeds the 
amount depreciation 𝛿𝐾. When ∆𝐾FJ% = 𝑠𝑌F − 𝛿𝐾F is greater than 
zero, capital stock increases 

∆𝐾FJ% = 𝐾FJ% − 𝐾F,    when ∆𝐾FJ% > 0,         𝐾FJ% > 𝐾F 
This process continues until the economy reaches 𝐾∗. The behavior 
of the economy away from its steady state is called the transitory 
dynamics of the economy. 
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... 
(6) The Principle of Transition Dynamics 
• The Solow model may not on its own explain persistent growth, 

but it may explain why some countries grow faster than others 
• Consider the following changes with the Solow Diagram: 

o An increase in the investment rate (𝑠 ⇑, from	s	to	s.) 

 
o A decrease in the depreciation rate (𝛿 ⇓	) 

 

 
• Principle of transition dynamics: The farther below (above) its 

steady state an economy is, in percentage term, the faster 
(slower) the economy will grow.  


