ECON 164: Theory of Economic Growth
Week 2: The Solow Model

Levi Crews
Winter 2026



e three organizing questions:

1. Why are we so rich and they so poor?
2. What is the engine of economic growth?
3. How do “growth miracles” happen?
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e three organizing questions:
1. Why are we so rich and they so poor?
2. What is the engine of economic growth?
3. How do “growth miracles” happen?

facts of economic growth:
e enormous variation in levels and growth rates of GDP per capita
e growth rates are not necessarily constant
e countries can move from “poor” to “rich” and vice versa
e Kaldor facts (what characterizes “frontier” growth?) + Jones-Romer facts

this week: Solow model

Week 3: Ramsey-Cass-Koopmans model

o Week 4: Neoclassical models ++ Facts
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What is a model?

A mathematical representation of some aspect of the economy. ..

e agents’ objectives, constraints
e market structure, feasibility conditions
e parameters, exogenous variables

...that determines how we interpret data and evaluate policy
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...that determines how we interpret data and evaluate policy

So we need to make design choices:

All theory depends on assumptions which are not quite true. That is what makes it
theory. The art of successful theorizing is to make the inevitable simplifying assump-
tions in such a way that the final results are not very sensitive. (Solow, 1956)
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What is a model?

A mathematical representation of some aspect of the economy. ..

e agents’ objectives, constraints
e market structure, feasibility conditions
e parameters, exogenous variables

...that determines how we interpret data and evaluate policy

So we need to make design choices:

All theory depends on assumptions which are not quite true. That is what makes it
theory. The art of successful theorizing is to make the inevitable simplifying assump-
tions in such a way that the final results are not very sensitive. (Solow, 1956)

(continuous time this week, discrete time next)
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The Solow model

1. How do economies produce?

2. How do economies accumulate factors of production?
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The Cobb-Douglas production function

}/t _ Kf{ (7Lt)1_a

Y; is output: “units of GDP”

e just one good

(vs. many goods or multi-sector)
e no international trade

(vs. trade, FDI, tech. diffusion)
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The Cobb-Douglas production function

}/t _ Kf{ (7Lt)1_a

Y; is output: “units of GDP” K, is capital:
e just one good e in practice: durable physical inputs
(vs. many goods or multi-sector) (machines, buildings, pencils, ...)
e no international trade e in model: “units of GDP"
(vs. trade, FDI, tech. diffusion) L, is labor: headcount x hours

(later: human capital, skills, health ...)
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Returns to scale

What happens to output if we double K and L?

F(Ky, L) =Y,
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Returns to scale

What happens to output if we double K and L?
Ft(Ktth) = }/% — Ft(AKt,ALt) = 600
decreasing returns to scale  F;(AKy, AL;) < \Y; (fixed factor)

constant returns to scale  Fy(AKy, AL;) = AY; (replication)
increasing returns to scale  Fy(AKy, ALy) > \Y;
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Returns to scale

What happens to output if we double K and L?

Ft(Ktth) - }/t — Ft(AKt’ALt) = 5060

decreasing returns to scale  F;(AKy, AL;) < \Y; (fixed factor)
constant returns to scale  Fy(AKy, AL;) = AY; (replication)
increasing returns to scale  Fy(AKy, ALy) > \Y;

With Cobb-Douglas:

Fy(AK, ALy = (AK)® (L)'
_ )\a+(17a) (Kt)a (7Lt)1_a
=Y,
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Other characteristics of a neoclassical technology

2. positive but diminishing returns
3. Inada conditions

4. essentiality

(Barro and Sala-i Martin, 2004, pp. 26-28)

7/33



Other characteristics of a neoclassical technology
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Other characteristics of a neoclassical technology

2. positive but diminishing returns OF, OF,
. i — lim — =

3. Inada conditions Klglo 0K, L:go 0Ly

- OF, oF;
4. essentiality li b _ i —
Ktlinoo 8Kt Ltgnoo 8Lt

©.¢]

(Barro and Sala-i Martin, 2004, pp. 26-28)
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Other characteristics of a neoclassical technology

2. positive but diminishing returns

3. Inada conditions Fy(0,L;) = Fy(K,0) = 0
4. essentiality (implied by #1-3)

(Barro and Sala-i Martin, 2004, pp. 26-28)

7/33



Introducing “productivity”

Y = K¢ (AcLi)™
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Introducing “productivity”

Y = K¢ (AcLi)™

Specified as labor-augmenting (“Harrod neutral”)—does it matter?

e in general, yes: (Barro and Sala-i Martin, 2004, pp.52-53, §1.5.3)
e with Cobb-Douglas, no: could just write Y; = A, K®Li > w/ A; = A}~

What about returns to scale? CRS in {K;, L;}, not {Ky, L, Ay}
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The stage we've set

Growth can either be from. ..

e getting more K
e getting more L

e improving A
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The representative firm

Assume a large number of identical firms
using the same Cobb-Douglas technology
maximize profits

max 7y = th — T’th — tht7
Ki,Ly

taking factor prices as given:
e 7, is the rental rate of capital

e w; is the wage rate

(why “large number of identical firms'?)

10/33



The representative firm

Assume a large number of identical firms Take first-order conditions:
using the same Cobb-Douglas technology K] =K Y (A L)
maximize profits Yt
t
= X—
max 7t :YVt—Tth—tht, Kt
K, Lt (L] we=(1—a)KFA L ®
taking factor prices as given: —(1— a)ﬁ
)T,
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The representative firm

Assume a large number of identical firms Take first-order conditions:

using the same Cobb-Douglas technology K] =K Y (A L)
maximize profits '

Y,
= X—
max 7t :YVt—Tth—tht, Kt "
- [Li] we=(1-a)K{A; L™
taking factor prices as given: —(1-a) Y
Ly

e 7, is the rental rate of capital

. so. ..
e w; is the wage rate

e zero profits (why? check!)
e constant factor shares:

Tth:a and wiLy
Y; Y;

(why “large number of identical firms'?) =1—-«
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Checklist: Kaldor facts

O 00o0o0goao

output per worker (y = Y/L) should grow at a constant rate (g,)
capital per worker (k = K /L) should grow at a constant rate (g)
the capital-output ratio (K/Y) should be constant

the rate of return on capital () should be constant

the share of income going to labor (wL/Y") should be constant
the share of expenditure going to capital (s) should be constant

wages (w) should grow at the same rate as output per worker
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O capital per worker (k = K/L) should grow at a constant rate (gx)
O the capital-output ratio (K/Y") should be constant
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Q
Y

O the share of expenditure going to capital (s) should be constant
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Why else Cobb-Douglas?

It's the first-order approximation to any CRS production function (Syverson, 2011)
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Why else Cobb-Douglas?

It's the first-order approximation to any CRS production function

Start with Y; = F(Ky, L;), then totally differentiate and + by Y;:

d, _ OF, dK,
Y, 0K, Y,

OF; dLy OF; Ky dK;  0F; Ly dLy

TOL Y, 0K, Y, K, LY, L,

K dK; Ly dLy

Tth tht
dln K, dln L
Y, n Ky + Y, n Ly

dnY; ~adlnK;+ (1 — a)dln L,
Y; ~ K&L™®

dlnY; =

(Syverson, 2011)

(assumes perfect competition in factor markets)
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Why else Cobb-Douglas?

It's the result of aggregating many Leontief production functions®  (Houthakker, 1955)

(“assumes Pareto distribution)

13/33


https://sites.google.com/site/davidbaqaee/

Why else Cobb-Douglas?

It's the result of aggregating many Leontief production functions®  (Houthakker, 1955)

A surprisingly rich area for current research (led by 's own David Baqaee):

e aggregation w/ growth (Jones, 2005)
e aggregation w/ any complementary inputs (Boehm and Oberfield, 2020)

e aggregation w/ distortions, nonlinearities (Baqaee and Farhi, 2019; Bagaee and Rubbo,
2023)

(“assumes Pareto distribution)
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GDP per capita

For simplicity, let's assume full labor force participation. . . (cf. Table 1.1, Col. 3)

GDP per capita = v,
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GDP per capita

For simplicity, let's assume full labor force participation. . . (cf. Table 1.1, Col. 3)
) Y; KA L)l™@ K; \“
GDP ta=y, = — = —t = A
O = 2L =T Ly AL, !
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GDP per capita

For simplicity, let's assume full labor force participation. . . (cf. Table 1.1, Col. 3)
. Y% Ka(AtLt)l_a Kt ¢ Ko
GDP per capita = y; = I, = I, = AL Ay = ki Ay

where we call k; the stock of capital (K;) per efficiency unit of labor (A;L;)
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GDP per capita

Figure 2.1 GDP per Capita as a Function of K; /AL and
Productivity

What happens if we. ..
( K )“ e increase K7
e increase L;?

e increase A;?

NOTE: The effects of achange in the K: /A:L: ratio are captured by amovement along a given curve.
Anincrease inproductivity, as from A; to AL, is captured by a shift in the entire curve upward
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GDP per capita

Figure 2.1 GDP per Capita as a Function of K; /AL and
Productivity

What happens if we. ..
( K )“ e increase K7
e increase L;?

e increase A;?

(in egbm: indirect effects matter, tool)

NOTE: The effects of achange in the K: /A:L: ratio are captured by amovement along a given curve.
Anincrease inproductivity, as from A; to AL, is captured by a shift in the entire curve upward

15/33



Growth rates: “take logs and derivatives”

dinz _ dz/dt
dt ~— =z

For any variable x, let g, = = % be its growth rate
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Let's take logs then derivatives w.r.t. ¢ of the GDP per capita equation:

In vy, = alnk, +In A,

(right now, g, could still be time-varying)
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Growth rates: “take logs and derivatives”

dinz _ dz/dt
dt ~— =z

For any variable x, let g, = = % be its growth rate

Let's take logs then derivatives w.r.t. ¢ of the GDP per capita equation:

Iny; = alnk, +In A,
=a(lnK;—InA; —InL;) +1n Ay

dIny, (dant dln A, dlnLt> +dlnAt
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Growth rates: “take logs and derivatives”

For any variable z, let g, = d;% = dwT/dt

= £ be its growth rate
€T
Let's take logs then derivatives w.r.t. ¢ of the GDP per capita equation:

Iny; = alnk, +In A,
=a(lnK;—InA; —InL;) +1n Ay

dIny, (dant dln A, dlnLt> +dlnAt
=«

dt dt dt  dt dt

gy = o(gx —ga —9grL) +9a

(right now, g, could still be time-varying)
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The Solow model

1. How do economies produce?

Y, = K¢ (ALy)' ™

2. How do economies accumulate factors of production?
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Capital accumulation

Ky =1, — 6K, ]

e § is the depreciation rate of capital

e I, is gross investment in capital
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Capital accumulation
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e key assumption: savings rate s is exogenous

(so Cy=...7)
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Capital accumulation

[ Kt = Sn - (SKt

e J is the depreciation rate of capital
e I, is gross investment in capital = savings (Yz — C}) in a closed economy

e key assumption: savings rate s is exogenous

(so Cy=...7)
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Checklist: Kaldor facts

O output per worker (y = Y/L) should grow at a constant rate (g,)
O capital per worker (k = K/L) should grow at a constant rate (gx)
O the capital-output ratio (K/Y") should be constant
O the rate of return on capital () should be constant

¥ the share of income going to labor (wL/Y') should be constant 11—

Q
Y

O the share of expenditure going to capital (s) should be constant

O wages (w) should grow at the same rate as output per worker

19/33



Checklist: Kaldor facts

O output per worker (y = Y/L) should grow at a constant rate (g,)
O capital per worker (k = K/L) should grow at a constant rate (gx)
O the capital-output ratio (K/Y") should be constant
O the rate of return on capital () should be constant

¥ the share of income going to labor (wL/Y') should be constant l-a~x

=N

¥ the share of expenditure going to capital (s) should be constant s~

O wages (w) should grow at the same rate as output per worker
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The growth rate of capital

Divide both sides of the capital accumulation equation by K;:

K& (A L)~

§=s—t 5

Ky

AL\
= )
S< Ky )

= Skj‘_l -0
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The growth rate of capital

Divide both sides of the capital accumulation equation by K;:

K Y  Kp (AL ;
IR K, CTTTKR
= )
S< K )
= Sl:tj‘_l -9

How does g change with k.?
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The growth rate of capital

Divide both sides of the capital accumulation equation by K;:

K Y  Kp (AL ;
IR K, CTTTKR
= )
S< K )
= Sl:tj‘_l -9

How does gy change with k;? | b/c diminishing MPK (a < 1)
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Closing the model

What about A; and L;?

21/33



Closing the model

What about A; and L;?
Assume exogenous growth rates:

Ay = Ag 94!

Lt = L() eth

(possibly zerol)
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Closing the model

What about A; and L;? Let's check. ..
Assume exogenous growth rates: é _ dA/dt _ dIn Ay
A A dt
A; = Ag e9At _ d[ln Ag + gat]
Li = Lyeort i
=4ga

(possibly zerol)
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The Solow model

1. How do economies produce?

Y, = K (ALy)' ™

2. How do economies accumulate factors of production?

Kt = SKg—(SKt

(A; and L, grow exogenously)
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Solving the model

What does it mean to “solve” the model?
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What does it mean to “solve” the model?

Given. ..

e initial levels { Ko, Ao, Lo}
e parameters {a, s,0, 94,91}

e equations of the model
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Solving the model

What does it mean to “solve” the model?

Given. ..

e initial levels { Ko, Ao, Lo}
e parameters {a, s,0, 94,91}

e equations of the model

... we obtain a time path for the endogenous variables { K;,Y;} expressed in terms of
the exogenous variables {A;, L;}, parameters, and initial conditions.

(full analytical solution in Jones and Vollrath (2024, Appx. B.2))
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Solving the model

What does it mean to “solve” the model?

Given. ..

e initial levels { Ko, Ao, Lo} in class: with phase diagrams!
e parameters {a, s,0, 94,91}

e equations of the model

... we obtain a time path for the endogenous variables { K;,Y;} expressed in terms of
the exogenous variables {A;, L;}, parameters, and initial conditions.

(full analytical solution in Jones and Vollrath (2024, Appx. B.2))
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Focus on the path of k;

Check: Can you transform
_ La—1
g =ski™ " =4
into
dk

T sk — (6 +ga + gr)ke

in two steps?
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Focus on the path of k;

Check: Can you transform
g = sk — 6
into
= sk = (0+ga + o)

in two steps?

* use gp = gk — ga — gr, then multiply by ky
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Focus on the path of k;

Check: Can you transform
g = sk — 6
into
dk

in two steps?

Goal: find k55 where (”—* ==}

— this is the steady state level
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Focus on the path of k;

Check: Can you transform What about the rest of the variables?
JK = sl%f_l -0 Yy = Ak
. a=(1-s)y
Into
- wy = (1 — )y
dky 7.0 7 z.a—1
b sk — (6 + ga + gr)ke re = ok
in two steps?
Kf 71—
=k
Yt t

Goal: find k55 where (”—* ==}

— this is the steady state level
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The traditional phase diagram (dk/dt vs.

Figure B.1 The Traditional Solow Diagram

Ss
h (Gatg+dlk . * Solve for k
s dk ; i
// 7;:51{:?7(6+9A+9L)kt
// sike

0 ’;b—b—b—éd—i—d—i—#
ks k

NOTE: The figure shows the accumulation of k. through s, sk" as the black line. The decrease in k,
(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change
in k is the diff erence between the two lines, so that everywhere sy K" > (3+g, +QL)k (e.g.tothe
left of the mtersectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of
the intersection) dk < 0. There isa steady state at the intersection where dk = 0. 25 / 33
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Figure B.1 The Traditional Solow Diagram

7.5S.
= G+ gt o)k * Solve for kSs:
7 -
S dk . i
= CT;:S]“?*((;ﬂLgAJrgL)kt
’ s ke o ~
7 0:5(]4355) *(5+9A+9L)kss

o4

kss k

NOTE: The figure shows the accumulation of k. through s, sk" as the black line. The decrease in k,
(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change
in k is the diff erence between the two lines, so that everywhere sy K" > (6+gs+9, )k (e.g.tothe
left of the mtersectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of
the intersection) dk < 0. There isa steady state at the intersection where dk = 0. 25 / 33
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NOTE: The figure shows the accumulation of k. through s, sk" as the black line. The decrease in k,
(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change
in k is the diff erence between the two lines, so that everywhere sy K" > (6+gs+9, )k (e.g.tothe
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the intersection) dk < 0. There isa steady state at the intersection where dk = 0. 25 / 33



The traditional phase diagram (dk/dt vs.

Figure B.1 The Traditional Solow Diagram

5 (QA*QL*'@)E/'

e srﬁa

U’;b—b—b—éd—i—d—i—#

fes P
NOTE: The figure shows the accumulation of k. through s, sk" as the black line. The decrease in k,
(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change
in k is the diff erence between the two lines, so that everywhere sy K" > (6+gs+9, )k (e.g.tothe
left of the mtersectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of
the intersection) dk < 0. There isa steady state at the intersection where dk = 0.

Solve for kSs:
ik,
dt

0=s (];ss) — (5 + g4 + gL)];JSS

_1
];ss:< s >l_(y
d+9a+gL

What happens if ko < k*5?

= sk — (0 + ga + g)ke
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The traditional phase diagram (dk/dt vs.

Figure B.1 The Traditional Solow Diagram
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NOTE: The figure shows the accumulation of k. through s; k™ as the black line. The decrease in k.
(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change
in k is the diff erence between the two lines, so that everywhere sy K" > (3+g, +QL)k (e.g.tothe
left of the mtemectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of
the intersection) dk < 0. There isa steady state at the intersection where dk = 0.

Solve for kSs:
ik,
dt

0=s (];ss) — (5 + g4 + gL)];JSS

_1
];ss:< s >l_(y
d+9a+gL

What happens if kg < k7 ki N

= sk — (0 + ga + g)ke

What happens if ko > k7
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The traditional phase diagram (dk/dt vs.

Figure B.1 The Traditional Solow Diagram

7.5S.
= G+ gt o)k * Solve for kSs:
7 -
S dk . i
7 J:Skfaf(5+gA+gL)kt
< . dt
e i

e 0= S(];ss) o (5+9A+9L)];SS

_1
];ss:< s >l_(y
d+9a+gL

What happens if kg < k7 ki N

07;'—'—’—';4—'—'—'—{ What happens if kg > k%7 ky
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NOTE: The figure shows the accumulation of k. through s; k™ as the black line. The decrease in k.

(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change

in k is the diff erence between the two lines, so that everywhere sy K" > (3+g, +QL)k (e.g.tothe

left of the mtemectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of

the intersection) dk < 0. There isa steady state at the intersection where dk = 0. 25 / 33
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Figure B.1 The Traditional Solow Diagram

7.5S.
= G+ gt o)k * Solve for kSs:
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< . dt
e i
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];ss:< s >l_(y
d+9a+gL

What happens if kg < k7 ki N

07;'—'—’—';4—'—'—'—{ What happens if kg > k%7 ky
kss

NOTE: The figure shows the accumulation of k. through s; k™ as the black line. The decrease in k. . ?

(0495 +9. )k is shown as the dashedline. Fromequation (B.1) we know that the absolute change HOW quCkIy .

in k is the diff erence between the two lines, so that everywhere sy K" > (3+g, +QL)k (e.g.tothe

left of the mtemectmn) dk > 0,and everywhere that sk” < +g,+3a. )k e.g., to the right of

the intersection) dk < 0. There isa steady state at the intersection where dk = 0. 25 / 33



The Jones-Vollrath phase diagram (gx vs. I%)

Figure 2.2 The Dynamics of the K; /A¢L; Ratio

Solve for kSs:

]
©
€ _)1—&_5 9; = 9k — 9A — 9L
S
S t
H Kt SR
i —— isrising
: gatar
%tisfalling
0l : :
] (1)55 Ke
Aplg AL Al

NOTE: The dark line plots the growth rate of capital, gy, from equation (2.11) against the K;: /A.L;
ratio. The growth rate of AL, whichis g, + g,. is plotted in the dashed line. Everywhere the dashed
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NOTE: The dark line plots the growth rate of capital, gy, from equation (2.11) against the K;: /A.L;
ratio. The growth rate of AL, whichis g, + g,. is plotted in the dashed line. Everywhere the dashed
line is above the solid line, the K: /A:L: ratiomust be falling.as gy < g, +g, . Everywhere the dashed
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Solve for kSs:

9 = 9K —gAa — gL
~ a—1
0=s (k) -d-ga-gs
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Same transitional dynamics . ..
How quickly? Read it off the gap!

(bigger gap = faster transition)
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The balanced growth path (BGP)

Remember what we care about: GDP per capita

gy =al(gg —94a—9r) + 94
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The balanced growth path (BGP)

Remember what we care about: GDP per capita

gy =9da

What about aggregates? Y; = y.L;, C = (1 — 9)Y;, K; = I;:t(AtLt)
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The balanced growth path (BGP)

Remember what we care about: GDP per capita

gy =9da

What about aggregates? Y; = y.L;, C = (1 — 9)Y;, K; = I;:t(AtLt)

9y =90 =9x =9a+9L

All steady-state growth here is exogenous!
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Checklist: Kaldor facts

O output per worker (y = Y/L) should grow at a constant rate
O capital per worker (k = K/L) should grow at a constant rate
O the capital-output ratio (K/Y") should be constant
O the rate of return on capital () should be constant

¥ the share of income going to labor (wL/Y') should be constant l-ax

= oIN

¥ the share of expenditure going to capital (s) should be constant s~

O wages (w) should grow at the same rate as output per worker
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Checklist: Kaldor facts

¥ output per worker (y = Y/L) should grow at a constant rate gy = 9ga
¥ capital per worker (k = K/L) should grow at a constant rate gy =9ga
¥ the capital-output ratio (K/Y) should be constant Ks/Ys = (k)1—@
¥ the rate of return on capital (r) should be constant s = a(k*)>1
¥ the share of income going to labor (wL/Y') should be constant l-a=x %
¥ the share of expenditure going to capital (s) should be constant 8 = %
¥ wages (w) should grow at the same rate as output per worker 9w =9y
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Comparative statics — transitional dynamics

What happens if we change s?
What happens if we change g1, 7

What happens if we destroy some K7
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Comparative statics — transitional dynamics

What happens if we change s?
What happens if we change g1, 7

What happens if we destroy some K7 Problem Set #2

29/33



An increase in s: What happens to k;?

Figure 2.3 The Dynamics of an Increasein s,

Growthrate

Say s jumpsto s’ att =T*...

( K )ss ( K )ss Ki

aL jold ALJmew AL

NOTE: The dark line plots the growth rate of capital, gy, from equation (2.11) against the K:/A:L:

ratio for the old situation. The gray line plots g when the capital formation rate increases to s/.

The growth rate of productivity and labor, g, + g;, does not change. Inresponse to the increase in

the capital formationrate, the ratio K: /A:L: moves over time from the old steady state to the new,

higher, steady state. 30 / 33
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An increase in s: What happens to

Figure 2.3 The Dynamics of an Increasein s,

2
-
E
© Say s jumps to s’ at t = T*. ..

1. What is kp+?

2. What is the new &?

3. How do we get there?

e does k; jump immediately?

m i, L g T e when is growth fastest?
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NOTE: The dark line plots the growth rate of capital, gy, from equation (2.11) against the K:/A:L:
ratio for the old situation. The gray line plots g when the capital formation rate increases to s/.
The growth rate of productivity and labor, g, + g;, does not change. Inresponse to the increase in
the capital formationrate, the ratio K: /A:L: moves over time from the old steady state to the new,
higher, steady state.
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An increase in s: What happens to g,?

Figure 2.4 The Growth Rate of GDP per Capita after Changein s,

9y

gy =a(9x — 94 —9gr) +9a

9A 4

o, nlaf.sr‘lnallanhllmf!llqsac

Time

NOTE: In the plot, the shift to s happens at time T*. At that point the growthrate of GDP per capita
jumps, but that increase is only temporary as the economy approaches the new steady state
Eventually the growth rate returns to equal g,.
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An increase in s: What happens to y?

Figure2.5 The Level of GDP per Capita after Change in s

Logyt

On a balanced growth path (---):

()

i Time

NOTE: The y-axis measures the log of GDP per capita, and the x-axis measures time. So the slope
of the line indicates the growth rate of GDP per capita. The dark line plots the actual path of GDP
per capita in response to the shift to s at time T*. The gray dashed lines indicate the hypothetical
balanced growth paths at s; (the lower one) and s/ (the higher one) 32 / 33
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A decline in gz: What happens to k;?

Figure 2.6 The Dynamics of a Decreaseing;

Growth rate

K \ss (1)55 e
AL Jold ALY AelLy

NOTE: The dark line plots the growth rate of capital, gy, from equation (2.11) against the K: /A:L:
ratio. The black dashed line plots the original growth rate of productivity and labor, g, + g, . The gray
dashed line plots the new growth rate of productivity and labor, g, +g/ . Inresponse to the decrease
in the population growth rate, the ratio K: /A:L: moves over time from the old steady state to the
new, higher, steady state.

Say gy, falls to ¢} att =T%...
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