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Development and Distribution’

Debraj Ray

New York University and the University of Warwick

TThanks to Ryuichi Tanaka for his kind invitation to give this talk.
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The Great U-Turn

= Oshima-Kuznets’ inverted-U and beyond

JL—hus—>

A= =D XRZ WY DOFEUFEIRRIR & ZNUARF

Ao74 K2
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Development and Distribution

B Share of top 10% in national income, 1920-2021 World Inequality Database
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Development and Distribution
m Japan: Share of top 10% in national income, 1947-2021 World Inequality Database
47.5
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Development and Distribution

E Japan: Incomes top 10%, bottom 50%, 1947-2021 world Inequality Database
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Two Views on Development and Distribution

B Equalization: Inequality an ongoing battle between convergence and “luck.”

= Solow 1956, Brock-Mirman 1972, Becker-Tomes 1979, 1986, Loury 1981...
m Disequalization: Markets intrinsically create and maintain inequality.

= Dasgupta and Ray 1986, Banerjee-Newman 1993, Galor-Zeira 1993, Freeman 1996 ...

m Either view runs through two channels: the functional and the personal.

EHFR EFRSNEED2DDRY

= PEE  AEFQPERE E] ORI TH < Bk

Solow(1956), Brock-Mirman(1972), Becker-Tomes(1979), Becker-Tomes(1986), Loury(1981). . .
" AEEFEE B ENENICAEEZEAH T L. #FTD

Dasgupta and Ray(1986), Banerjee-Newman(1993), Galor-Zeira(1993), Freeman(1996). . .

= E55DRFGE2DDOAIEZRTD : HERERAIE & E A BRI
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The Functional and the Personal
Consumer : Labor of
/ ods Functional different
c £ skills
S=I
. Capital .
S apra Capital
goods
Households Land
A ﬂ\ A
Personal
Bl A theory of economic inequality would ideally address both components.
= Will selectively highlight only some aspects, given limited time. i
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Functional Distribution

HEERI DL

Ao74 K8
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Two Perspectives on Functional Distribution

B Balanced growth

= von Neumann, Ramsey, Solow, McKenzie, Gale ...

convergence of endowment prices to steady state ratios

persistent personal inequalities still a problem in this setting.

H Uneven growth

= Structural transformation: Lewis, Kuznets, Nurkse and beyond

. ever-present movement of relative input prices

exacerbates the personal inequality problem.

HRRERIDECD2DDRTS

" EEMER

von Neumann, Ramsey, Solow, McKenzie, Gale . . .
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Functional Inequalities

B Possibly changing ratios of skilled to unskilled wages:

= technological change, ongoing globalization

= Kuznets: would expect recurrent expansions and contractions.
B Possibly changing capital-labor shares in national income:

= A deep cause for concern

= Will argue that there is good reason to observe a secular trend.

m  Will focus on second phenomenon in this part of the talk.

10

HREN RS

" AFEECIIDFEEOLERIEDSAHEN :

- Fo/02-0%. J0-/\UE—->3 > DT

- DXRWY K SR INVERRDIRT E TR

" ERFASICHITIDIERESEBODENEDSATREN

- RAIIRZ DIER

- REANEBEY (T580) @FRIIEBHEN DD LaTkR
m EEDID/(— hNTR2EEDHRRICERZHTD

10

30 & ol RFERE EERVAES BRI A E VA ONVATEELE I



AT 7 LC T~ 3 R

Death of a Kaldor Fact

The falling labor share: Guerriero (2019)
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Death of a Kaldor Fact
The faIIing labor share: Karabarbounis and Neiman (2014). Also Harrison (2002) and Rodriguez and Jayadev (2010).
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The falling labor share:

Death of a Kaldor Fact
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Death of a Kaldor Fact

The faIIing labor share: Karabarbounis and Neiman (2014).
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Death of a Kaldor Fact

The falling labor share: Karabarbounis and Neiman (2014).
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Explanations

B China Shock Autor, Dorn and Hanson (2016)
= globalization + cheap labor

= but happening everywhere (e.g., jobless growth in India)

B Concentration Autor et al (2017), Azar and Vives (2019)

= increasing product differentiation, gig economy, decaying unions

= explanation, or outcome of declining labor power?

B Technical progress Acemoglu (1998, 2002), Acemoglu and Restrepo (2019)

= robotics (hardware), machine learning (software)

= Must answer deeper question: why must such progress displace labor? 16

HH

" FrAFS3VY autoretal (2016)
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B R Autor et al. (2017), Azar and Vives (2019)
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Explanations

B Capital-Labor Substitution

. Parallels to the Ricardian theory of rent
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Explanations

m Capital-Labor Substitution

. Employment elasticities by sector, various regions. Kapsos (2005).

Region Agriculture  Industry  Services
World 0.24 0.21 0.61
W. Europe -1.08 -0.50 0.74
N. America -0.02 0.26 0.60
Central/Eastern Europe -0.51 0.11 0.51
East Asia (excl. Japan) 0.10 0.07 0.47
Japan -2.04 -0.83 0.76
Australia/NZ 0.18 0.26 0.61
South-East Asia 0.01 0.82 1.08
South Asia 0.38 0.41 0.46
Latin America -0.16 0.63 1.09
Sub-Saharan Africa 0.69 0.88 0.89
18
HH
. BAXREHEONRE
- ZHUsDERFIBI DRI kapsos (2005).
Hiztsg 2 S IX Y—EX
HF 0.24 0.21 0.61
FERR -1.08 -0.50 0.74
b3 -0.02 0.26 0.60
FREERR -0.51 0.11 0.51
BE7=7 (BEER) 0.10 0.07 0.47
B* -2.04 -0.83 0.76
A—ArSUFR, 2= 0.18 0.26 0.61
HETIT 0.01 0.82 1.08
P 0.38 0.41 0.46
E -0.16 0.63 1.09
TI\SHUEOTIUH 0.69 0.88 0.89
18
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Explanations

m Capital-Labor Substitution

. GDP and employment growth, some developing countries. An et al. (2017).

Yearly, 1991-2000 Yearly, 2001-2015

Country GDP EMP GDP EMP
Egypt 4.27 1.47  4.33 2.31
India 5.73 0.60 7.09 0.61
Indonesia 4,84 196 5.41 1.73
Kenya 2.09 2,20 4,38 2.00
Morocco 478 511 446 1.04
Nicaragua 3.17 5.61 3.66 3.19
Pakistan 448 195 4.29 2.84
Philippines 2.75 2.51 5.11 2.46
Tanzania 4,15 2.55 6.41 3.34
Vietnam 7.40 2,20 b6.54 2.33
19
3 A
n BEREFHORE
- —EPOFEIR _LEDOGDPEEADKER Anetal (2017).
£/ 1991-2000 ££f 2001-2015
= GDP =R GDP ==
I=7 - 4.27 1.47 4.33 2.31
1R 5.73 0.60 7.09 0.61
=Sy 4.84 1.96 5.41 1.73
TV 2.09 2.20 4.38 2.00
EOwv3 4.78 5.11 4.46 1.04
s b2 3.17 5.61 3.66 3.19
JFRAS 4.48 1.99 4.29 2.84
T4 UE> 2.75 2.51 5.11 2.46
=y gy 4.15 2.55 6.41 3.34
N F i 7.40 2.20 6.54 2.33 19
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Explanations

B Capital-Labor Substitution

= Intuitively compelling:

= As growth occurs per-capita, capital becomes plentiful relative to labor
= So it makes sense that the relative prices of capital good fall.

B But...

= This theory makes no predictions regarding labor share

. E.g., dividing line: Cobb-Douglas production function.

m This is what | want to try and explore further.

20
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The Fourth Fundamental Law of Capitalism

m This move in the functional share has inspired recent research.
= E.g., Thomas Piketty’s Capital in the Twenty First Century.

= Piketty describes three “fundamental laws” of capitalist development

An accounting identity on capital income
The Harrod-Domar equation
r>g.

. But none of these explain the decline in functional share.

21
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The Fourth Fundamental Law of Capitalism

With economic growth, capital displaces labor:

The labor share in national income must progressively vanish.

m A “fundamental law”?

= It isn’t even testable (though stronger versions of it are).

. It is only an indicative statement about a long-run tendency.

= And yet, it is a fundamental device for organizing our thoughts.

22
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An Argument For The Fourth Fundamental Law

m Two pillars:

Physical capital = machine capital + “robot” capital

II.  An asymmetry across human and physical capital

23
BABXENCET Di&w
= 2RO
I MNER = HIREAR + [O/Ry K &R
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23

A4 F23

I 37 [ = X A A K OSLIEE R W, i, REkE 43



iR LT —v g UER

The Two Faces of Physical Capital

B Manysectors,i= 1,2...,

Yi = fi(ki, €i) [sector-specific, CRS]
. where k= machines and € = tasks.
m Tasks by humans and/or robots: ¢; = gih;, 17).
. Automation feasible.
. Which doesn’t mean it is profitable.
B Thus capital comes in two flavors:

- Machines (k), complementary to labor.

= Robots (7), substitute for labor. 24
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The Human-Physical Asymmetry

m Physical capital is indefinitely scalable in any sector.

= But human capital cannot be replicated in the same way.

B Human capital is partly scalable, but bounded within any occupation.

= Accumulated across occupations.

25
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Economic Growth and the Fourth Law

W Claim: As physical capital per capita accumulates in any sector, tasks in that

sector must become progressively automated.

B An argument by contradiction: suppose that the claim is false.

Step 1. Ongoing upward pressure on the sectoral marginal product of tasks.

Step 2. Rising human wages relative to the price of physical capital.

= Human-physical asymmetry is crucial in the above arguments.

26
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Economic Growth and Sectoral Automation

Step 3. The human wage rise must outpace robot prices.

Robot price a mix of machine capital price and task price in robot sector:
P pH =P

Task price a mix of robot price and human wage in robot sector:

(p", w) =pt

m Combining: (P, w) = p".

= p'/p"* grows slower than w/pF.

Step 4. Step 3 generates persistent task replacement by robots.

21

That contradicts our initial assumption, and so the Claim is proved.
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Economic Growth and Sectoral Automation

B What if no sectors grow unboundedly, even though there is growth overall?

= Then the number of sectors must grow without bound.

. Same argument applies as long as preferences are “neutral” (more later).

B All this leads to:

The Fourth Fundamental Law of Capitalism:

The labor share in national income must progressively vanish.

28
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Absolute and Relative

m The absolute level of wages can increase, while the share declines.

In fact, the wage increase is “generally needed” to provoke ongoing automation.

m This is a relativistic battle between capital and labor.

In the presence of growth, capital “wins” that battle.

29
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Four Escape Routes From the Fourth Law

I. Per-capita capital accumulation dies out:

. Then there is no pressure on the human wage, and the labor share will settle.

Generally, the higher the bound, the lower the share.

Il. Infeasibility of automation somewhere:

. Fully protected sectors for humans.

. Philosophers? Poets? Novelists? Musicians?
. Will market demand sustain those sectors?

. Researchers?

“Production of robots by means of robots.” 30
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Four Escape Routes From the Fourth Law

Ill. Constant appearance of new human-friendly sectors:

. Depends on the composition of demand as income changes

= Should we expect an increasing bias towards “human-friendliness”?
IV. Technical progress:

= An “escape route” only by specific assumption.

. E.g., all newly invented tasks only done by humans, with automation later

. Symmetric directed technical progress: no escape

31
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Four Escape Routes From the Fourth Law

m Our argument works in the absence of technical progress:

“Nothing humans do as a job is uniquely safe anymore. From hamburgers to healthcare, machines can be
created to successfully perform such tasks with no need or less need for humans, and at lower costs than
humans.. . These exponential advances, most notably in forms of artificial intelligence limited to specific
tasks, we are entirely unprepared for as long as we continue to insist upon employment as our primary

source of income.” Scott Santens, The Boston Globe, 2016

32

BABKZEUD S DADDRENTS &

n COEMBE FBESHRVMESICBNTHS !

AT SMAER. BEVERCZEEVDDITTFRN, I\ —H-—DS5ER
(CEDFT. AHZZNEFLE. HDNE £2<BEEET. AHLDEBEIR MTRHE
IR TIRTHIMDN EAHESND . DD HDIESETHEE U AT HBEN 5B
(SEELTND, [CEMNDST . BRASNDZE(CK O TEBLEEDERIRAZIEZD
CECTEDDHEITBIRD., HLE BEICEMRETHDEENIDZRF/RA, |

Scott Santens, The Boston Globe ,2016.

32

AT4 k32

52 & o RERE EERVAES BRI A E VA ONVATEELE I




iR LT —v g UER

The Fourth Law: Summary

m The Fourth Law argument has the following features:

* Ongoing economic growth

. The progressive cheapening of capital relative to labor

. The vanishing share of labor via automation

m Itis a relative malaise:

Rising absolute wages are compatible with the Law and often necessary for it.

33
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From the Functional to the Personal

The fourth law captures an age-old anxiety: “capital” will inherit the earth.

. But that anxiety depends on the ease of capital- or skills-accumulation:

Consumer  [Functional L?bor of
c / goods dlgjﬁzm —T
S=I .
e \ Capital |
Households Land
A A —‘
T— Personal —
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From the Functional to the Personal

m The themes of convergence vs divergence reappear:

Even without any changes in functional distribution.

m Ownership categories:

. Incorporated capital: | -

+Unincorporated enterprises — 111111

arrayed by setup cost

. Human occupations: ¢ ]

T
arrayed by setup cost

* Intermediate categories: three years in secondary school, two years in college, etc.

35
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From the Functional to the Personal

m The functional distribution determines:

= Values for every category at every date;

Switching costs for every category pair (education, investment, etc.)
B Conversely, these choices feed back on the functional distribution.

. The system is profoundly interactive.
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From the Functional to the Personal

m Societal outcomes display persistent personal inequality.

Even unchanged functional inequalities cannot be eliminated by personal accumulation of endowments.

Let alone evolving functional inequalities (as under the Fourth Law).

® Each layer — the functional and the personal — gives rise to separate questions of policy:

Decentralized individual behavior cannot spontaneously solve them all.

“ | want to end by discussing a policy — a philosophy — for the long run.

317

HEER D ECH SEIA KD EA

n HEORDITEOR/RG. RBUVDMEABDOAFEEFZRLTWND

© BEEEMAEENRZDIZETH D TH. EANRREEDOERE CIFAHE R0

- HEERARAFEENER Ut T 258 THhNE, B 5 (BA4ERFRAIDTT)

n RN, EANDEOZBENENENBRICDVWTOBEZSIZTEIL TS
- ENSORREEDERVMEANDITENC K > THRICARREND Z (3R

- BRI, REINRESR. DEDEF a2 LTV

317

A54 k37

I 37 [ = X A A K OSLIEE R W, i, Rk 57



iR LT —v g UER

Sovereign Funds

38
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Universal Basic Income

m Debated today even in the poorest countries like India.
= (India) Ideas for India special issue 2016, Economic Survey 2017
= Usual pros and cons: truly universal or targeted, economic incentives, etc.

m UBI vs Social insurance:

“universal basic income is a genuine, structural, distributive transfer. Its proper consideration must appear
on top of social insurance programs, not as a substitute ...whatever social insurance we do have should not

be cannibalized for the purpose of making structural transfers such as a universal basic income.”

Ghosh (1) Ray 2021

39
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The Indian Context

How expensive is it?

B |ndia is full of redistributive schemes and directed subsidies:

. food, fertilizer, transportation, electricity, water, “revenues foregone” ...

. Not counting state level subsidies, around 6% of GDP.

®  Monthly poverty line at Rs 972 (rural) and Rs 1407 (urban)
= 1.4 billion people, 13000 per person = 8% of GDP.

= CGl spending is around 12.5% of GDP, maybe 14% after pandemic.

m I've deliberately given you the Indian context, just to show that it is incumbent on

all countries, rich and poor, to take a position on these issues for the long run. 40
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Sovereign Funds

W Universal basic share as a dividend payable from national wealth:

m Alaska Permanent Fund:

= takes 25% of State income from natural resources, pays citizen dividend.
®  “Alaska’s natural resources are owned ...by the Alaskan people themselves.”
Jay Hammond, 1994.

B Norway fund:

= oil-based, around $220,000 per Norwegian citizen.

® It could pay out, but as of now, it does not.

41
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Sovereign Funds

m Japan Government Pension Investment Fund:
- Possibly the largest sovereign fund in the world ~ USD 1.4 tr (¥192 tr) in 2022
= China fund about the same size, Norway fund around USD 1.2 tr
= Of course, need to correct by population! ...
China: 1,400m+, Norway 5.4m, Japan 125m+

. Globally diversified portfolio

42
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Sovereign Funds

B But why shouldn’t sovereign funds go beyond pension needs?

= Or one that is based solely on “natural resources”?

= Both a philosophical and a pragmatic question.

m The philosophy is clear from the first part of my talk:
Fourth Law + market divergence

m The pragmatics come from the logistics of fund building:
= Several proposals in the United States: charity (Stout and Gramico Ricci 2017), financial transactions tax (Baker
2017), higher taxes on capital incomes (Barnes 2014), transfer of existing government assets, e.g., spectrum

auction proceeds and various levies on companies (Bruenig 2018).

43
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The India Fund: A Proposal

Based on Ghosh (¥) Ray 2021
m Just to be provocative, | return to India ...

India — and developed countries — should build a sovereign fund.

m Portfolio of equity, bonds and other financial assets

= Managed professionally as any fund would be managed
(subject to certain constraints)

B A fraction of the return can be paid out as a citizen’s dividend.

= But the payout will be slow. Patience is of the essence.

44

12RI7IRRE
Ghosh ® Ray(2021)(CES<
s RIHBVISRB(C T DEHEITTELDN. > RICEZRED. . .
1> F—ZUTEREE I, BERI 7> REFIINETHD
s I B TOMDOERMEEDR—~TAUA

DT 7> REBER. TOICKD> TEASND

FEDHIFISH D)
w WNEDO—EBE. BROEHEEUTRIMOND
TZRY. STHACEEREAMDD . BMHARBIR

44

254 K44

64 &, ol RFEMRE EERVAES BRI A E VA ONVATEELE I



iR LT —v g UER

The India Fund: A Proposal

B Proposal has two parts:

I. One-time directive on existing publicly traded companies:

Issue x% of existing share base as new shares to be held in the Fund.

. Immediate dilution of shareholder value — social ownership.
Il. Ongoing directive to transfer X% of every new share issue

= Whether it is an IPO or expansion of existing share base.
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Advantages of the Proposal

Payment via dilution.

B Conceivably the most compelling point in favor of the plan:

= Stock issues by listed firms easy to track;

No auditing the portfolios of individuals.
* Every investor automatically pays.

No payment is required in cash.

No liquidity problems or complaints about payment.

“Just send us the stock and save the brokerage fee.”

46
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Advantages of the Proposal

Separation of ownership and management.
B Distinguishes this plan from classical socialism

The State does not organize and manage production.

B problem: State could get rights over corporate decision-making.
Suggestion: only issue “Class B” shares to State: no voting rights.

Political Incentives

m Citizens come into closer political alignment (voene and Ray 2016)

= Of course, redistribution motive is still present

47
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Advantages of the Proposal

B More general functional alignments:
= Attitudes to protectionist policies
* Attitudes to sector-specific taxation, subsidies, directed credit

= All policies that redistribute (or un-redistribute) at the cost of reducing the pie.

m The reason behind these conflicts isn’t personal inequality but ...

. Discrepancies in relative asset ownership

= The smaller those discrepancies, the narrower the functional battlefield.
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Limitations and Concerns

Economic Incentives:

m The initial one-time dilution of existing shares has no distortion

. Could change if one-time pledge is regarded as non-credible

. Credibility achievable by device such as a Constitutional Amendment.

m But additional distortions could arise

= As with all (non-lump-sum) taxes.

If only publicly traded shares are diluted, might change capital structure,
e.g., swapping equity for debt or converting publicly traded companies

into proprietorships. 49
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Summar

y

We studied some aspects of economic development and income distribution:

Functional: the declining labor share

Personal: converting functional outcomes into interpersonal distributions.
There are so many other aspects to consider; e.g.,

[functional:] earnings differentials across skills

the relationship to Kuznets cycles

[personal:] the determinants of limited access to occupational categories

savings rates, credit market imperfections, risk-tolerance
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Summary

B The main lesson:

Labor is the only endowment we have, but it cannot be relied upon forever.

Individual and social responses

. The latter includes the possibility of a universal basic share in national income.

Building a sovereign fund to support such payouts in the very long term.
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