Problem 1

a.

i)

The production function is given as



In per capita term,  and 



The fundamental equation of the Solow model states that, at the steady state



Here s is the savings rate, n is the population growth rate, and δ is the depreciation rate of the capital. This equation can be written as



The left-hand side of this equation states the level of actual capital within the economy. The right-hand side states the level of required capital for each level of capital generated. In the steady state, both actual and the required capital must be same. This occurs when the savings curve cuts the break-even capital line. This is shown by the point E in the figure below. 
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Figure 1:Steady State with rise in A

Let the economy was at E in period 0, with steady-state capital k0*. If the level of productivity increases, this will shift the savings curve upwards. This implies at the current level of capital (k0*) the actual capital will be greater than require capital. This will increase the level of capital in the next period. The economy will approach a new higher steady state level of capital. In this case, it is k1*.

As the actual capital after the change in  is higher than required capital, the capital will grow faster than rate  and more capital will be accumulated. The economy will reach a new steady state in the long run, where the per capita growth rate will stop.


ii)

Let the economy was at e in period 0, with initial capital k’ above the steady-state E and the steady-state capital k0*. Now initially the level of capital required to break even is higher than the actual capital. This was depleting the capital faster than the accumulation. Hence, the capital was falling each period toward a new steady state. 

Now if the level of productivity increases, this will shift the savings curve upwards. There can be three possible cases associated with this event. 

Case 1: The savings cure cuts the (n+d) k curve at the initial level of k:

This implies that the economy will be in steady state at time 0. The growth rates will be zero in per capita level in both short and the long run. The capital and output will grow at the rate of population. 
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Figure 2: Case I

Case 2: The savings curve cuts the (n+d) k curve at a higher level of k

This implies at the current level of capital (k’) the actual capital will be greater than require capital. This will increase the level of capital in the next period. The economy will approach a new higher steady state level of capital. In this case, it is k1*.
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Figure 3:Case II

As the actual capital after the change in  is higher than required capital, the capital will grow faster than rate  and more capital will be accumulated. The economy will reach a new steady state in the long run, where the per capita growth rate will stop. 

Case 3: The savings curve cuts the (n+d) k curve at a lower level of k

Now initially the level of capital required to break even is higher than the actual capital. This was depleting the capital faster than the accumulation. Hence, the capital was falling each period toward a new steady state. This will continue to happen until the new steady state is reaches. In the short run there will be negative growth rate faster than combined growth of n and δ. In the long run all per capita growth will stop.
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Figure 4:Case III



Problem 2

i)

The production function is given as



At the steady state according to the Solow model without any population growth




However, if  then there will be no steady state in this economy. If  then there will be infinitely large number of steady states. Therefore, this economy does not have a definite steady-state in all possibility.


ii)

The production function given above does not explains the Solow model results. This has constant capital output ratio and in this model the economy is always in steady state where the output and capital grow at a constant rate. 

In case of Solow model economy has a particular steady-state where the economy reaches a steady level of capital and the GDP grows at a constant rate of population growth. This is only possible if the production function has diminishing marginal product of capital. Thus, as more capital accumulated over steady state it wears out and the economy reaches equilibrium and vice versa. The diminishing marginal productivity is only possible with the Cobb-Douglas production function. 


Problem 3

a.

The impact of a climate change can be viewed as destroyed or decreased output. This is such a way that out of current capital the economy now produces less output than before. The per capita production function with climate change can be accounted for by introducing a variable X such that the production function becomes



The introduction of X decreases per capita output at each level of capital and production function shift parallelly downward. As production decreases, the savings of the economy also falls. The savings curve also shifts down.
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Let the economy initially was at E, in period 0, with steady-state capital k0*. If the climate change variable introduced in the model, this will shift the savings curve down. This implies at the current level of capital (k0*) the actual capital will be less than require capital. This will decrease the level of capital in the next period. The economy will approach a new lower steady state level of capital. In this case, it is k1*. 

The per capita GDP will grow at a negative rate than it was in the steady state. This will continue towards the steady state. In the long run negative growth will cease and the economy will reach steady-state and per capital GDP will become constant at a lower level. 
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