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CURRENT FRAMEWORK

Labor income, also known as ordinary income, taxed at progressive
rate.

Labor income also subject to payroll (social security, Medicare, UI)
taxes.

Corporate income taxed at corporate tax rate (less than ordinary
income).

Capital gains taxed at capital gains rate (less than ordinary income).

Qualified dividends taxed at capital gains rate (“vanilla” stocks held
for minimum period).

Ordinary dividends taxed at ordinary income rate.

Corporate taxes, capital gains taxes, and dividend taxes all apply to
capital income, meaning income generated by wealth.
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WEALTH TAX PROPOSALS

Warren: Consider two people: an heir with $500 million in yachts, jewelry,
and fine art, and a teacher with no savings in the bank. If both the heir
and the teacher bring home $50,000 in labor income next year, they would
pay the same amount in federal taxes, despite their vastly different
circumstances. That’s why we need a tax on wealth. Households would
pay an annual 2% tax on every dollar of net worth above $50 million and a
6% tax on every dollar of net worth above $1 billion.
Sanders: In order to reduce the outrageous level of inequality that exists in
America today and to rebuild the disappearing middle class, the time has
come for the United States to establish an annual tax on the extreme
wealth of the top 0.1 percent of U.S. households. It would start with a 1
percent tax on net worth above $32 million for a married couple. The tax
rate would increase to 2 percent on net worth from $50 to $250 million, 3
percent from $250 to $500 million, 4 percent from $500 million to $1
billion, 5 percent from $1 to $2.5 billion, 6 percent from $2.5 to $5 billion,
7 percent from $5 to $10 billion, and 8 percent on wealth over $10 billion.
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HOMEWORK REVIEW: WEALTH TAX

In homework you assessed the incidence of a capital income tax.

In similar setup, let’s assess the incidence of a wealth tax.

Workers consume their income each period.

Capitalists flow budget constraint: ct +Kt+1 = (1 + rKt −δ − τ)Kt .

Interpret: after production occurs, government seizes τKt of capital
stock and gives to workers to consume.

Capitalists’ Lagrangian and first order conditions:

L =
∞

∑
t=0

β
t
(
u(ct) + λt

[(
1 + rKt −δ − τ

)
Kt − ct −Kt+1

])
.

FOC c0 : u′(c0) = λ0.

FOC c1 : u′(c1) = λ1.

FOC K1 : λ0 = β

(
1 + rK1 −δ − τ

)
λ1.

Euler: u′(c0) = β

(
1 + rK1 −δ − τ

)
u′(c1).
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STEADY STATE/BGP

Steady state ⇒ c0 = c1⇒ 1 + rK −δ − τ = β−1.

Wealth tax acts like higher depreciation rate.

Rental rate: αkα−1 = α(K/L)α−1 = FK = rK = β−1−1 + δ + τ.

Capital-to-labor ratio: k =
(
rK

α

) 1
α−1

=
(

β−1−1+δ+τ

α

) 1
α−1

.

Per-period revenue per worker: τk .

Wage: w = FL = (1−α)kα .

Worker consumption: cw = τk + (1−α)kα .
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INCIDENCE OF TAX AND TRANSFER ON WORKERS

Worker consumption: cw = τk +w .

Taxes change capital stock:
dk

dτ
=

1

α (α−1)
k2−α =

1

α (α−1)

α

rK
k =− k

(1−α)rK
.

Taxes change wages by changing capital-labor ratio:
dw

dτ
=

∂w

∂k

dk

dτ
= α (1−α)kα−1 dk

dτ
= (1−α) rK

dk

dτ
=−k .

Full comparative static:
dcw

dτ
= k + τ(dk/dτ) + (∂w/∂k)(dk/dτ)

Evaluate ∂w/∂k: = k + τ(dk/dτ)−k

Simplify: = τ(dk/dτ) < 0.
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QUESTIONS

A capital income tax (homework) or a wealth tax (previous slide) are
counterproductive means to raise welfare of workers in this model.
Why?

How would you defend a wealth tax proposal?

What other issues do capital income and wealth taxes raise?

Which tax do you think is likely to work better in practice? Why?
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OVERVIEW OF GROWTH AND INCOME DIFFERENCES

Kaldor facts.

Solow model.

I Growth from capital accumulation and exogenous technology.

Neoclassical growth model.

I Growth from equilibrium capital accumulation and exogenous
technology.

I Efficiency result.

Confronting neoclassical growth theory with evidence.

Other and deeper theories of cross-country growth differences.

Growth over time.

Cross-country welfare differences beyond GDP.
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MODELS

Solow: exogenous long-run growth, endogenous long-run differences
due to saving rate or level of A.

Neoclassical growth model: endogenous saving rate, factor prices.

Quantitative exploration: large differences in A required to rationalize
cross-country differences in output per worker.
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WHAT IS A?

1 Technology.

2 Total factor productivity: efficiency of combining K and L.

3 A “measure of our ignorance” (Abramovitz, 1956).

4 Evidence of mis-measurement of inputs or outputs.

5 Evidence of model mis-specification.

10 / 41



WHY DOES A VARY?

Need to explain differences in A of order of 10×.

Information flows (mostly) freely: firms in poor countries can copy
firms in rich countries.

Implication: different technology, management practices not a
satisfying answer.

Look for deeper answers, albeit perhaps not the deepest answers.
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TODAY: A BRIEF TOUR OF THE POSSIBILITIES

Other production functions.

Mis-allocation.

Geography.

Institutions and legal origins.

Culture.

Evidence from “the field”.
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NEOCLASSICAL PRODUCTION FUNCTION WITH CRS

Y = F (K ,L) = KαL1−α

Inada condition: as K → 0,FK → ∞. Rules out “growth trap.”

Constant returns to scale: F (λK ,λL) = λF (K ,L).

Note: ignoring A for simplicity. Think of A normalized to 1.
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INCREASING RETURNS TO SCALE

Y = F (K ,L) =
(
KαL1−α

)γ
.

Increasing returns to scale: F (λK ,λL) = λ γF (K ,L).

If you did Hall and Jones (1999) exercise from previous lecture, you
would attribute increasing returns to scale to A:(

K

Y

) α

1−α

Y
γ−1

(1−α)γ︸ ︷︷ ︸
′′A′′

=

(
K

(KαL1−α )γ

) α

1−α (
KαL1−α

) γ−1
1−α

=
(Kα )( 1−αγ

1−α
+ γ−1

1−α ) (L−αγ+γ )

L
=

(
KαL1−α

)γ

L
=

Y

L
.

Within-country evidence: agglomeration externalities in cities.

Policy implication if increasing returns external to investing firm.

But not just that larger countries are richer... still need something to
explain why U.S. economy is bigger than Brazil’s.
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O-RING PRODUCTION

Yj = Kα
j

(
Nj

∏
i=1

pjNj

)1−α

,

y = ∑
j

Yj/

(
∑
j

Nj

)
.

Worker i = 1,2, . . . ,Nj at firm j performs a task that succeeds with
probability pj .

Production fails if any task fails (google “Challenger O-ring”).

Suppose large number of identical firms: A = p
Nj

j .

Small differences in pj become large differences in A.
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“BIG PUSH” PRODUCTION FUNCTION

Y = F (K ,L) =

{
L if K < K̄ ,

KαL1−α if K ≥ K̄ .

Inada condition fails: for K < K̄ ,FK = 0.

No rate-of-return puzzle.

Example: without physical infrastructure capital (roads, railroads,
etc.), can’t get goods to market and everyone works his/her own farm.

Clear policy implication. See e.g. Jeff Sachs and the Millenium
Village Projects and the critique by Nina Munk.
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THEORY

Actual economies consist of many firms.

With CRS, number of firms is indeterminate.

I One big firm the same as many small firms.

I Or if firms differ in A, most productive firm employs all of the resources
in the economy.

Move to decreasing returns to scale. Simple example with one factor:
Yi = F (Ki ) = Kα

i , α < 1. Note: i indexes firms within a country.

With common depreciation, efficient allocation requires
FKi

= FKj
∀i , j . (Why?)

Efficient allocation achieved if efficient capital markets, since
r + δ = rKi = FKi

.

Misallocation occurs if marginal products are dispersed.
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EXPLANATIONS

Inefficient capital markets.

Political favoritism/capital subsidies.

Difficulty in starting a business and competing away rents.

Span of control.
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HYPOTHESIS: MANAGEMENT QUALITY

repeatedly. Most also had not organized their yarn inventories, so
yarn stores were frequently mixed by color and type, without
labeling or computerized entry. The production floor was often
blocked by waste, tools, and machinery, impeding the flow of
workers and materials around the factory.

Second, the intervention did succeed in changing manage-
ment practices. The treatment plants increased their use of the
38 practices by 37.8 percentage points on average by August
2010, when the main wave ended (an increase from 25.6% to
63.4%). These improvements in management practices were
also persistent. The management practice adoption rates dropped
by only 3 percentage points, on average, between the end of the
first wave in August 2010 (when the consultants left) and the
start of the second wave in August 2011.

FIGURE V

The Adoption of Key Textile Management Practices over Time

Average adoption rates of the 38 key textile manufacturing management
practices listed in Table A.I. Shown for the 14 treatment plants (diamond), 6
control plants (plus sign), the 5 nonexperimental plants in the treatment firms
to which the consultants did not provide any direct consulting assistance (small
circle), the 3 nonexperimental plants in the control firms (large circle), and 96
plants from the rest of the industry around Mumbai (square). Scores range
from 0 (if none of the group of plants have adopted any of the 38 management
practices) to 1 (if all of the group of plants have adopted all of the 38 manage-
ment practices). Initial differences across all the groups are not statistically
significant. The 96 plants from the rest of the industry were given the same
diagnostic phase start date as the control plants (July 2009).

DOES MANAGEMENT MATTER? 21
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Source: Bloom,Eifert,Mahajan,McKenzie,Roberts (QJE 2013).
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MANAGEMENT QUALITY MATTERS

and mending team had no mechanism (or incentive) to reduce
defects. In the longer term, the QDI also allowed managers to
identify the largest sources of quality defects by type, design,
yarn, loom, and weaver and start to address these systematically.
For example, designs with complex stitching that generate large
numbers of quality defects could be dropped from the sales cata-
log. This ability to improve quality dramatically through system-
atic data collection and evaluation is a key element of the lean
manufacturing system of production, and in fact many U.S. auto-
motive plants saw reductions in defects of over 90% following the
adoption of lean production systems (see, for example, Womack,
Jones, and Roos 1990).

At the bottom of Table II we also present results from
our robustness checks: the Ibramigov-Mueller (IM) and per-
mutation tests. The results are consistent with a reduction in
quality defects. First, looking at the permutation tests that

FIGURE VI

Quality Defects Index for the Treatment and Control Plants

Displays the average weekly quality defects index, which is a weighted
index of quality defects, so a higher score means lower quality. This is plotted
for the 14 treatment plants (plus signs) and the 6 control plants (diamonds).
Values normalized so both series have an average of 100 prior to the start of
the intervention. To obtain confidence intervals we bootstrapped the firms with
replacement 250 times. Note that seasonality due to Diwali and the wedding
season affects both groups of plants.
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Source: Bloom,Eifert,Mahajan,McKenzie,Roberts (QJE 2013).
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MANAGEMENT QUALITY MATTERS

effects (see Online Appendix Table OI). Finally, we plotted the
main performance metrics for each wave by calendar time, again
showing gradually rising effects of the intervention on improving
quality, reducing inventory, and raising TFP (see Online
Appendix Figures OII to OIV).

Using the results from Table II, we estimate a total increase
in profits of around $325,000 per plant per year (detailed in
Online Appendix B). We could not obtain accounting data on
these firms’ profits and losses. Public accounts data are available
only with a lag of two to three years at the firm level (rather than
plant, which is what we would want) and may not be completely
reliable (according to our interviews). Firms were also reluctant
to provide internal accounts, though they indicated that profits
were often in the range of $0.5m to $2m per year.23 So we infer the

FIGURE VIII

Total Factor Productivity for the Treatment and Control Plants

Displays the weekly average TFP for the 14 treatment plants (plus signs)
and the 6 control plants (diamonds). Values normalized so both series have an
average of 100 prior to the start of the intervention. To obtain confidence inter-
vals we bootstrapped the firms with replacement 250 times. Note that season-
ality due to Diwali and the wedding season affects both groups of plants.

23. It is not even clear if firms actually keep correct records of their profits, given
the risks they entail. For example, any employee that discovered such records could
use them to blackmail the owners.
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Source: Bloom,Eifert,Mahajan,McKenzie,Roberts (QJE 2013).
Why didn’t firms already adopt these practices? Insufficient managerial time.
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LIMITS ON FIRM SIZE IN INDIA TABLE III

LONG-RUN IMPACT OF THE EXPERIMENT ON FIRM SIZE AND DECENTRALIZATION

Firm size Delegation to plant management

(1) (2) (3) (4) (5) (6)

Dependent variable
No. of
plants

No. of
plants

No. of
plants z-score z-score z-score

Sample Industry Experiment Industry Industry Experiment Industry

Time period 2011 2008–2011 2008–2011 2011 2008–2011 2008–2011

Managementi,t 1.040* 0.597y

(0.563) (0.370)
Male family membersi,t 0.210*** 0.010

(0.065) (0.042)
Posttreatmenti,t 0.217* 0.259** 0.103** 0.171***

(0.122) (0.110) (0.049) (0.035)
Plant manager relatedi 0.423***

(0.150)
Plant manager tenurei 0.014**

(0.007)
Small sample robustness
Permutation tests (p-value) n/a 0.21 0.02 n/a 0.12 0.001
Time FEs n/a 3 3 n/a 3 3
Plant/Firm FEs n/a 17 121 n/a 28 128
Observations 107 68 468 120 108 499

Notes. The size dependent variable in columns (1)–(3) is the number of plants in the firm. The decentralization dependent variable in columns (4)–(6) is the z-score index of plant
decentralization, which is the sum of the four z-scored (normalized to a mean of 0 and standard deviation of 1) individual responses over plant manager autonomy over weaver
hiring, junior manager hiring, spare parts purchasing authority, and days the director does not visit the factory (see Online Appendix A.I for details). Columns (1)–(3) are run at the
firm level (because firm-size is a firm-level variable) and columns (4)–(6) are run at the plant level (because decentralization is a plant-level variable). Management is the adoption
share of the 16 management practices starred in Appendix Table A.I and discussed in Online Appendix A.I, averaged across all plants within the same firm in columns (1)–(3). Male
family members is the number of adult sons and brothers of the interviewed director, which includes all male family members currently working (even working in another firm) but
excludes those in school of university. This is designed to measure the supply of male family members that could work in the firm. Post treatment takes the value 1 for a treatment
firm/plant after the implementation phase and 0 otherwise. Plant manager related reports if the plant manager is related to the director, including cousins, uncles, and other
indirect family members. Plant manager tenure measures the number of years the plant manager has been working at the firm. Time FEs report the number of calendar week time
fixed effects. Firm/Plant FEs reports the number of firm-level fixed effects (columns (1)–(3)) or plant-level fixed effects (columns (4)–(6)). Standard errors clustered at the firm level
in all columns. Permutation test reports the p-values for testing the null hypothesis that the treatment has no effect for the ITT parameter by constructing a permutation
distribution of the ITT estimate using the 12,376 possible permutations of treatment assignment. *** denotes 1%, ** denotes 5%, * denotes 10%, ydenotes 15% significance.
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LATITUDE AND INCOME
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DIRECT CHANNELS

Lower crop yields in the tropics.

Different crops⇒harder to copy.

Tropical diseases such as malaria.

Land-locked countries⇒disadvantage in physical infrastructure.

Small countries⇒small markets.

Note connection to big-push...
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MALARIA EXPOSURE AND GDP
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WHAT ARE INSTITUTIONS?
Formal rules, laws, and regulations that determine economic incentives.

1 Inclusive institutions promote growing of pie:

I Secure private property rights.

I Markets for exchange of goods and services.

I Free career choice.

I Ability of entrepreneurs to disrupt existing firms.

2 Extractive institutions allow government/elites to capture
disproportionate share of pie:

I Weak private property rights, ability for government to expropriate
wealth.

I Restrictions on entry of new business.

I Limits on personal freedom.
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CORRELATION
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CAUSALITY?

Good institutions cause growth or growth causes good institutions?

Acemoglu, Johnson, and Robinson (AER 2001) argued they could use
the “long hand of history” to sort this out.

Idea: European colonists set up two very different regimes:

1 “Extractive states”: take natural resources and run (e.g. Congo).

2 “Neo-Europes”: replicate European institutions to produce permanent
settlements (e.g. U.S., Australia, New Zealand, Canada).

Key determinant was feasibility: where diseases such as malaria killed
settlers, extractive states emerged.

Key assumptions:

1 Relevance: institutions persist.

2 Exclusion: mortality risk at time of colonization related to income
today only through the impact on institutions.
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EVIDENCE
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EVALUATION

Extremely influential theory and evidence.

“Explains” geography: AJR find that geography no longer a
significant determinant of income once institutions are accounted for.

Pushback: Albouy (AER 2012) questions settler mortality data in
AJR.

Pushback: other reasons diseased areas in 1800s correlated with
income today?

Establishing causality is hard!
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LEGAL ORIGINS: LA PORTA, LOPEZ-DE-SILANES,
SHLEIFER, VISHNY (JPE 1998)

This paper examines legal rules covering protection of corporate
shareholders and creditors, the origin of these rules, and the quality of
their enforcement in 49 countries. The results show that common-law
countries generally have the strongest, and french civil law countries the
weakest, legal protections of investors, with German and Scandinavin civil
law countries located in the middle. We also find that concentration of
ownership of shares in the largest public companies is negatively related to
investor protections, consistent with the hypothesis that small, diversified
share-holders are unlikely to be important in countries that fail to protect
their rights.
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GREGORY CLARK (AUTHOR “FAREWELL TO ALMS”)

Most economists think English political institutions ensuring free markets
and individual incentives caused the Industrial Revolution. Consequently
efforts to aid areas like sub-Saharan Africa, with living standards now
BELOW those of the Stone Age, have focused on getting them “good”
institutions...
England in 1800 had economic incentives. But medieval England in 1300
was even more incentivized. Ancient Babylon in 2,000 BC likely had all the
incentives economists think guarantee growth. None of these earlier
societies had an Industrial Revolution. Between 1857 and 1947 the British
provided India with economic institutions Margaret Thatcher would have
been proud of. The result? India de-industrialized under the Raj.
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WHAT DOES CULTURE MEAN?

Value of work.

Value of education.

Gender equality.

Causality especially difficult, since culture especially mutable.
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OVERVIEW

Dismal interpretation of the preceding: economists have little idea
what actually makes countries rich.

It’s a hard problem!

I Rich and poor countries different along many dimensions.

I Can’t do randomized control trials (RCTs) of national policies.

Alternative approach: focus on improving peoples’ lives (welfare)
directly, rather than increasing incomes.

Can do RCTs of these policies since they affect people directly.

2019 Nobel Prize awarded to Abhijit Banerjee, Esther Duflo, and
Michael Kremer for bringing RCTs to development.

Note: even if you accept dismal interpretation, still important to
teach and research sources of income differences because potential
gains from knowledge so large.
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EXAMPLE: MALARIA BED NETS

Malaria is mosquito-borne disease.

Prevent mosquito bites ⇒ prevent malaria.

Mosquito bites preventable by sleeping under insecticide-treated bed
net.

Nets cost about $6 to produce.

Policy question: give nets away for free or charge small user cost?

Advocates of small user cost (< $1) argued would allocate nets to
people who will actually use them and can fund further programs.
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THE

QUARTERLY JOURNAL
OF ECONOMICS

Vol. CXXV February 2010 Issue 1

FREE DISTRIBUTION OR COST-SHARING? EVIDENCE
FROM A RANDOMIZED MALARIA PREVENTION

EXPERIMENT∗

JESSICA COHEN AND PASCALINE DUPAS

It is often argued that cost-sharing—charging a subsidized, positive price—
for a health product is necessary to avoid wasting resources on those who will
not use or do not need the product. We explore this argument through a field ex-
periment in Kenya, in which we randomized the price at which prenatal clinics
could sell long-lasting antimalarial insecticide-treated bed nets (ITNs) to pregnant
women. We find no evidence that cost-sharing reduces wastage on those who will
not use the product: women who received free ITNs are not less likely to use them
than those who paid subsidized positive prices. We also find no evidence that cost-
sharing induces selection of women who need the net more: those who pay higher
prices appear no sicker than the average prenatal client in the area in terms of
measured anemia (an important indicator of malaria). Cost-sharing does, how-
ever, considerably dampen demand. We find that uptake drops by sixty percentage
points when the price of ITNs increases from zero to $0.60 (i.e., from 100% to 90%
subsidy), a price still $0.15 below the price at which ITNs are currently sold to
pregnant women in Kenya. We combine our estimates in a cost-effectiveness anal-
ysis of the impact of ITN prices on child mortality that incorporates both private
and social returns to ITN usage. Overall, our results suggest that free distribution
of ITNs could save many more lives than cost-sharing programs have achieved so
far, and, given the large positive externality associated with widespread usage of
ITNs, would likely do so at a lesser cost per life saved.
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