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In standard presentations of the overlapping generations model,! there is an implicit simpli-
fying assumption that there is no depreciation of capital. The purpose of this simplifying assump-
tion is to avoid complications related to the timing of depreciation, to be discussed below.

The assumption of no depreciation can be inferred from the aggregate feasibility constraint
(in the planner’s setting), or the market clearing condition for the consumption good (in the com-

petitive equilibrium setting):
F(Kt, Lt) + Kt = Kt+1 + LtCty + Lt_lcf.

How do we modify the model if we wish to not impose the restriction that 6 = 0? In the so-
cial planner’s problem, you simply need to incorporate capital depreciation into the aggregate

feasibility constraint. For § € (0, 1], the planner’s constraint becomes:
F(Ky, L) + (1 = ) Ky = Kipq + Lic? + L1 &2
In the competitive equilibrium setting, you need to:
1. Adjust the consumption market clearing condition:
F(Ki, L) + (1 — 6) Kt = Kyg1 + Lic! + Ly cf.
2. Adjust the capital income available to an agent in old age through their budget constraint:
00:5(1+T—5),

where r — ¢ is the net return.

!See Chapter 2 of Williamson’s notes.


http://www.econ.yale.edu/smith/econ510a/notes99.pdf

To understand the second point, start with the firm problem, which is unchanged.

max F(Kt, Nt) — TKt — 'U)Nt,
K¢, Ny

with optimality conditions
r=Fg(Ky,Ny) = f'(k)  w=Fn(Kt, Np) = f(ke) = ke < f'(ke)

where f is the intensive form of the CRS production function F. When incorporating positive
capital depreciation into the OLG model, we need to be clear that r is the gross return and r — J is
the net return on savings.

The implicit timing assumption in this setup is that depreciation occurs after production takes
place and before the factor payment for capital is made to old-age households. Walk through the

sequence of events in period ¢:

1. The economy begins with capital stock
Ky =1L 18-1.

2. All capital is used in production, yielding F'(K;, L;). Production destroys capital at rate 4.

3. After production, firm makes payments to workers (the young) and capital owners (the old).?

Total resources available to finance these payments are:
F(Ky, L) + (1 — 6) K.
Labor income to the young is:
Liw = L (f(k) — kf'(k)).
Capital income to the old is:

Li_1s4—1 —60Li—18i—1 +rLi_151—1
= Lt_lst_l(l +r— (5)
= Ki(1+ f'(k) = 9).

*We assumed CRS technology, implying zero profits.



National Income. Adding labor and capital payments:

Li(f(k) = kf'(k)) + Ki(1+ f'(k) — 0) = F(Ky, L) — K f'(k) + Ki + Ko f (k) — 0K,
— (K, L) + (1 — 8)K,

which equals total resources available to the firm. Thus, national income accounting identities
are satisfied.
Finally, since aggregate capital payments imply each old agent receives s(1+r—d), the old-age
budget constraint is:
¢ =s(l+r—59),

which is the very modification to the household problem stated in point 2 above.





