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ABSTRACT

From Physical to Human Capital Accumulation:
Inequality in the Process of Development*

This paper presents a novel approach for the dynamic implications of income
inequality on the process of development. The proposed theory provides an
intertemporal reconciliation between conflicting viewpoints about the effect of
inequality on economic growth. It argues that the replacement of physical
capital accumulation by human capital accumulation as a prime engine of
economic growth has changed the qualitative impact of inequality on the
process of development. In early stages of industrialization as physical capital
accumulation is a prime source of economic growth, inequality enhances the
process of development by channelling resources towards individuals whose
marginal propensity to save is higher. In later stages of development,
however, as the return to human capital increases due to capital-skill
complementarity, human capital becomes the prime engine of growth and
equality, given credit constraints, stimulating investment in human capital and
economic growth. As wages increase, however, credit constraints become
less binding and the overall effect of inequality becomes insignificant.
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NON-TECHNICAL SUMMARY

This Paper presents a unified approach for the dynamic implications of income
inequality on the process of development. It argues that the replacement of
physical capital accumulation by human capital accumulation as a prime
engine of economic growth has changed the qualitative impact of inequality on
the process of development. In early stages of industrialization, as physical
capital accumulation is a prime source of economic growth, inequality
enhances the process of development by channelling resources towards
individuals whose marginal propensity to save is higher. In later stages of
development, however, as the return to human capital increases due to
capital-skill complementarity, human capital becomes the prime engine of
growth and equality, in the presence of credit constraints, stimulating
investment in human capital and promoting economic growth. As wages
increase, however, credit constraints become less binding, the adverse effect
of inequality on human capital accumulation and growth subsides, and the
effect of inequality on the growth process becomes insignificant.

The central insight of this approach stems from the recognition that human
capital accumulation and physical capital accumulation are fundamentally
asymmetric. In contrast to physical capital, human capital is inherently
embodied in humans and its aggregate stock would therefore be larger if its
accumulation would be widely spread among individuals in society. This
asymmetry between human and physical capital accumulation suggests
therefore that equality is conducive to human capital accumulation as long as
credit constraints are largely binding, whereas provided that the marginal
propensity to save increases with income, inequality is conducive for physical
capital accumulation. Inequality therefore stimulates economic growth in
stages of development in which physical capital accumulation is the prime
engine of growth, whereas equality enhances economic growth in stages of
development in which human capital accumulation is the dominating engine of
economic growth and credit constraints are still largely binding.

Existing theories regarding the effect of income distribution on the process of
development can be classified into two categories distinguished by their
conflicting predictions. The Classical approach suggests that inequality
stimulates capital accumulation and thus promotes economic growth, whereas
strands of the recent capital market imperfection approach argue in contrast
that for sufficiently wealthy economies equality stimulates investment in
human capital and hence enhances economic growth.

The proposed theory provides an intertemporal reconciliation between these
conflicting viewpoints about the effect of inequality on economic growth. It
suggests that the classical viewpoint, regarding the positive effect of inequality



on the process of development, reflect the state of the world in early stages of
industrialization when physical capital accumulation was the prime engine of
economic growth. In contrast, the credit market imperfection approach
regarding the positive effect of equality on economic growth reflects later
stages of development when human capital accumulation becomes a prime
engine of economic growth, and credit constraints are largely binding.

The Classical approach was originated by Adam Smith (1776) and was further
interpreted and developed by Keynes (1920), Lewis (1954), and Kaldor
(1957). According to this approach, saving rates are an increasing function of
wealth, and inequality therefore channels resources towards individuals
whose marginal propensity to save is higher, increasing aggregate savings
and capital accumulation and enhancing the process of development.

The Modern paradigm has been dominated by two complementary
approaches. The capital market imperfection approach has argued that, in the
presence of credit markets imperfection, equality in sufficiently wealthy
economies stimulates investment in human capital or in (individual specific)
projects, and enhances economic growth. The political economy approach
has argued that equality diminishes the tendency for socio-political instability,
or distortionary redistribution, and hence it stimulates investment and
economic growth.

This Paper, in contrast, develops a unified growth model in which the process
of development is marked by an endogenous transition from the domination of
physical capital as a prime engine of economic growth to a gradual increase in
the importance of human capital accumulation for the growth process. It
argues that the replacement of physical capital accumulation by human capital
accumulation as the prime engine of growth has changed the qualitative
impact of inequality on the process of development. Following the Classical as
well as the Credit Market Imperfection approaches, inequality is conducive to
physical capital accumulation whereas equality is conducive to human capital
accumulation when credit constraints are binding. Inequality, therefore, has a
positive effect on economic growth in early stages of development and a
negative effect in later stages of development, prior to a significant reduction
in the effectiveness of the credit constraints.

The model is based upon three fundamental elements that are well supported
by empirical evidence. First, the process of development is characterized by
complementarity between capital and skills. Second, the marginal propensity
to save and to bequeath increases with wealth. Third, credit market
imperfections result in under-investment in human capital.

In every period, inequality has two opposing effects on the process of
development. Inequality has a positive effect on capital accumulation and a



negative effect on human capital accumulation as long as credit constraints
are sufficiently binding. In early stages of industrialization physical capital is
scarce, the rate of return to human capital is lower than the rate of return to
physical capital and the process of development is fuelled by capital
accumulation. The positive effect of inequality on aggregate saving dominates
therefore the negative effect on investment in human capital and, since the
marginal propensity to save is an increasing function of the individual’s wealth,
inequality increases aggregate savings and capital accumulation and
enhances the process of development. In later stages of development,
however, due to capital-skill complementarity, the accumulation of physical
capital raises the rate of return to human capital sufficiently so as to induce
human capital accumulation and physical capital as well as human capital
accumulation fuel the process of development. Since human capital is
embodied in individuals and individual’s investment in human capital is
subjected to diminishing marginal returns, the aggregate return to investment
in human capital is maximized if the marginal returns are equalized across
individuals. Given credit constraints, equality therefore has a positive effect on
the aggregate level of human capital and economic growth. Moreover, as
wages increase, the differences in the marginal propensities to save across
individuals narrow, and the negative effect of equality on aggregate saving
declines. In later stages of development therefore, as long as credit
constraints are sufficiently binding, the positive effect of inequality on
aggregate saving is dominated by the negative effect on investment in human
capital and equality stimulates economic growth.

The empirical implications of the proposed model are consistent with existing
evidence regarding the relationship between inequality and the return to
education and economic development. Consistently with Kuznets (1955) the
proposed theory argues that income inequality widens in early phases of
economic growth and narrows in later stages of development. In mature
stages of development, however, inequality may widen once again due to
skilled or ability-biased technological change induced by human capital
accumulation. Moreover, consistently with empirical evidence equality
promotes economic growth, via investment in human capital.
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5Ilvkpdq dqg Vklpkrq +4<<;, dqdo|}h wkh h�hfw ri lqfrph glvwulexwlrq rq hfrqrplf jurzwk lq
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prqrsrolvwlfdoo| frpshwlwlyh hfrqrp| rqo| li lqglylgxdov gl�hu lq wkhlu vdylqj udwhv1

2



�? t��U�i?|*) �i@*|�) iUL?L4�it t|�4�*@|it �?�it|4i?| �? ��4@? U@T�|@* Lh �? E�?_���_�

�@* tTiU��U� ThL�iU|tc @?_ i?�@?Uit iUL?L4�U }hL�|��� A�i TL*�|�U@* iUL?L4) @TThL@U�

E�*it�?@ @?_ +L_h�! E�bbe�c �ihttL? @?_ A@Mi*�?� E�bbe� @?_ �*it�?@ @?_ �ihL||� E�bbD��

�@t @h}�i_ |�@| i^�@*�|) _�4�?�t�it |�i |i?_i?U) uLh tLU�L�TL*�|�U@* �?t|@M�*�|)c Lh _�t|Lh�

|�L?@h) hi_�t|h�M�|�L?c @?_ �i?Ui �| t|�4�*@|it �?�it|4i?| @?_ iUL?L4�U }hL�|��e

A��t T@Tihc �? UL?|h@t|c _i�i*LTt @ �?��i_ }hL�|� 4L_i* �? ���U� |�i ThLUitt Lu

_i�i*LT4i?| �t 4@h!i_ M) @? i?_L}i?L�t |h@?t�|�L? uhL4 |�i _L4�?@|�L? Lu T�)t�U@*

U@T�|@* @t @ Th�4i i?}�?i Lu iUL?L4�U }hL�|� |L @ }h@_�@* �?Uhi@ti �? |�i �4TLh|@?Ui

Lu ��4@? U@T�|@* @UU�4�*@|�L? uLh |�i }hL�|� ThLUitt� W| @h}�it |�@| |�i hiT*@Ui4i?|

Lu T�)t�U@* U@T�|@* @UU�4�*@|�L? M) ��4@? U@T�|@* @UU�4�*@|�L? @t |�i Th�4i i?}�?i Lu

}hL�|� �@t U�@?}i_ |�i ^�@*�|@|��i �4T@U| Lu �?i^�@*�|) L? |�i ThLUitt Lu _i�i*LT4i?|�

6L**L��?} |�i �*@tt�U@* @t �i** @t |�i �hi_�| �@h!i| W4TihuiU|�L? @TThL@U�itc �?i^�@*�|)

�t UL?_�U��i uLh T�)t�U@* U@T�|@* @UU�4�*@|�L? ��ihi@t i^�@*�|) �t UL?_�U��i uLh ��4@?

U@T�|@* @UU�4�*@|�L? ��i? Uhi_�| UL?t|h@�?|t @hi M�?_�?}� W?i^�@*�|)c |�ihiuLhic �@t @

TLt�|��i igiU| L? iUL?L4�U }hL�|� �? i@h*) t|@}it Lu _i�i*LT4i?| @?_ @ ?i}@|��i igiU|

�? *@|ih t|@}it Lu _i�i*LT4i?|c Th�Lh |L @ t�}?��U@?| hi_�U|�L? �? |�i igiU|��i?itt Lu |�i

Uhi_�| UL?t|h@�?|t�

A�i 4L_i* �t M@ti_ �TL? |�hii u�?_@4i?|@* i*i4i?|t |�@| @hi �i** t�TTLh|i_ M)

i4T�h�U@* i��_i?Ui� 6�ht|c |�i ThLUitt Lu _i�i*LT4i?| �t U�@h@U|ih�3i_ M) UL4T*i4i?�

|@h�|) Mi|�ii? U@T�|@* @?_ t!�**t @t _LU�4i?|i_ i4T�h�U@**) M) BL*_�? @?_ k@|3 E�bbH��

5iUL?_c |�i 4@h}�?@* ThLTi?t�|) |L t@�i @?_ |L Mi^�i@|� �?Uhi@tit ��|� �i@*|��D A��h_c

Uhi_�| 4@h!i|t �4TihuiU|�L?t hit�*|t �? �?_ih��?�it|4i?| �? ��4@? U@T�|@*�S

W? i�ih) Tih�L_c �?i^�@*�|) �@t |�L LTTLt�?} igiU|t L? |�i ThLUitt Lu _i�i*LT4i?|�

6Vhh Ehqderx +4<<9,/ Gxuodxi +4<<9,/ Ihuqdqgh} dqg Urjhuvrq +4<<9,/ dqg Djklrq dqg Erowrq +4<<:,
dv zhoo1

7Vhh Ehuwrod +4<<6, dqg Ehqderx +4<<9, dv zhoo1
8Vhh iru h{dpsoh G|qdq/ Vnlqqhu dqg ]hoghv +4<<9,/ iru hylghqfh wkdw vdylqj udwhv lqfuhdvh zlwk

zhdowk dqg Wrphv +4<;4, iru hylghqfh wkdw wkh pdujlqdo surshqvlw| wr ehtxhdwk lqfuhdvhv zlwk zhdowk1
9Vhh Ioxj hw1 do1 +4<<;, iru hylghqfh uhjduglqj wkh dgyhuvh h�hfw ri fuhglw pdunhwv lpshuihfwlrq lq

wkh suhvhqfh ri lqhtxdolw| rq kxpdq fdslwdo lqyhvwphqw1

�



W?i^�@*�|) �@t @ TLt�|��i igiU| L? U@T�|@* @UU�4�*@|�L? @?_ @ ?i}@|��i igiU| L? ���

4@? U@T�|@* @UU�4�*@|�L? @t *L?} @t Uhi_�| UL?t|h@�?|t @hi t��U�i?|*) M�?_�?}� W? i@h*)

t|@}it Lu �?_�t|h�@*�3@|�L? T�)t�U@* U@T�|@* �t tU@hUic |�i h@|i Lu hi|�h? |L ��4@? U@T�|@*

�t *L�ih |�@? |�i h@|i Lu hi|�h? |L T�)t�U@* U@T�|@* @?_ |�i ThLUitt Lu _i�i*LT4i?| �t

u�i*i_ M) U@T�|@* @UU�4�*@|�L?� A�i TLt�|��i igiU| Lu �?i^�@*�|) L? @}}hi}@|i t@��?}

_L4�?@|it |�ihiuLhi |�i ?i}@|��i igiU| L? �?�it|4i?| �? ��4@? U@T�|@* @?_c t�?Ui |�i

4@h}�?@* ThLTi?t�|) |L t@�i �t @? �?Uhi@t�?} u�?U|�L? Lu |�i �?_���_�@*<t �i@*|�c �?i^�@*�|)

�?Uhi@tit @}}hi}@|i t@��?}t @?_ U@T�|@* @UU�4�*@|�L? @?_ i?�@?Uit |�i ThLUitt Lu _i�i*�

LT4i?|� W? *@|ih t|@}it Lu _i�i*LT4i?|c �L�i�ihc _�i |L U@T�|@*�t!�** UL4T*i4i?|@h)c |�i

@UU�4�*@|�L? Lu T�)t�U@* U@T�|@* h@�tit |�i h@|i Lu hi|�h? |L ��4@? U@T�|@* t��U�i?|*)

tL @t |L �?_�Ui ��4@? U@T�|@* @UU�4�*@|�L? @?_ T�)t�U@* U@T�|@* @t �i** @t ��4@? U@T�

�|@* @UU�4�*@|�L? u�i* |�i ThLUitt Lu _i�i*LT4i?|� 5�?Ui ��4@? U@T�|@* �t i4ML_�i_

�? �?_���_�@*t @?_ �?_���_�@*<t �?�it|4i?| �? ��4@? U@T�|@* �t t�M�iU|i_ |L _�4�?�t��?}

4@h}�?@* hi|�h?tc |�i @}}hi}@|i hi|�h? |L �?�it|4i?| �? ��4@? U@T�|@* �t 4@ �4�3i_ �u

|�i 4@h}�?@* hi|�h?t @hi i^�@*�3i_ @UhLtt �?_���_�@*t� B��i? Uhi_�| UL?t|h@�?|tc i^�@*�|)

�@t |�ihiuLhi @ TLt�|��i igiU| L? |�i @}}hi}@|i *i�i* Lu ��4@? U@T�|@* @?_ iUL?L4�U

}hL�|�� �LhiL�ihc @t �@}it �?Uhi@tic |�i _�gihi?Uit �? |�i 4@h}�?@* ThLTi?t�|�it |L

t@�i @UhLtt �?_���_�@*t ?@hhL�c @?_ |�i ?i}@|��i igiU| Lu i^�@*�|) L? @}}hi}@|i t@��?}

_iU*�?it� W? *@|ih t|@}it Lu _i�i*LT4i?| |�ihiuLhic @t *L?} @t Uhi_�| UL?t|h@�?|t @hi t���

U�i?|*) M�?_�?}c |�i TLt�|��i igiU| Lu �?i^�@*�|) L? @}}hi}@|i t@��?} �t _L4�?@|i_ M) |�i

?i}@|��i igiU| L? �?�it|4i?| �? ��4@? U@T�|@* @?_ i^�@*�|) t|�4�*@|it iUL?L4�U }hL�|��

A�i i4T�h�U@* �4T*�U@|�L?t Lu |�i ThLTLti_ 4L_i* @hi UL?t�t|i?| ��|� i �t|�?} i��

�_i?Ui hi}@h_�?} |�i hi*@|�L?t��T Mi|�ii? �?i^�@*�|)c |�i hi|�h? |L i_�U@|�L? @?_ iUL�

?L4�U _i�i*LT4i?|� �L?t�t|i?|*) ��|� k�3?i|t E�bDD�. |�i ThLTLti_ |�iLh) @h}�it |�@|
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qxpehu ri furvv0vhfwlrq hpslulfdo vwxglhv/ prvw uhfhqwo| e| Eduur +4<<<,/ dqg lw zdv uhixwhg e| rwkhuv1
Wlph vhulhv dqdo|vlv lqglfdwhv wkdw wkh k|srwkhvlv lv frqvlvwhqw zlwk wkh h{shulhqfh ri prvw ri wkh
ghyhorshg zruog1 Vhh Euhqqhu hw1 do1 +4<<4, iru d prvw uhfhqw vhtxhqfh ri frq�uplqj vwxglhv fryhulqj
wkh Eulwlvk/ Vzhglvk/ Ehojldq/ Jhupdq/ Dxvwudoldq/ Dxvwuldq dqg wkh Dphulfdq h{shulhqfh1
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;Ixuwkhu/ frqvlvwhqw zlwk wkh sdwwhuq revhuyhg e| Gxuodxi dqg Mrkqvrq +4<<8,/ wkh uhwxuq wr kxpdq
fdslwdo lqfuhdvhv lq hduo| vwdjhv ri ghyhorsphqw dqg ghfuhdvhv whpsrudulo| dv fuhglw frqvwudlqwv ehfrph
ohvv elqglqj1 Dv grfxphqwhg e| Jroglq dqg Ndw} +4<<;/ 4<<<, ghvslwh wkh suhvhqfh ri fdslwdo vnloo
frpsohphqwdulw|/ wkh vnloo suhplxp ghfolqhg lq wkh Xqlwhg Vwdwhv ryhu wkh shulrg 4;<304<83 gxh wr wkh
kljk vfkrro pryhphqw dqg wkh dvvrfldwhg uhgxfwlrq lq wkh h�hfwlyhqhvv ri fuhglw frqvwudlqwv1

<Wklv olqh ri uhvhdufk zdv h{soruhg wkhruhwlfdoo| e| Jdoru dqg Wvlggrq +4<<:,/ Dfhprjox +4<<;,/
Jdoru dqg Prdy +4<<;,/ dqg L|ljxq dqg Rzhq +4<<<,/ dqg lv vxssruwhg hpslulfdoo| e| Dxwru/ Ndw} dqg
Nuxhjhu +4<<;,1

43Uhfhqw vwxglhv ri Eduur +4<<<, dqg Iruehv +4<<;, lq frqwudvw kdyh dujxhg rq wkh edvlv ri d sdqho
vwxg| wkdw lqhtxdolw| vwlpxodwh hfrqrplf jurzwk lq zhdowk| hfrqrplhv1 Krzhyhu/ lw dsshduv wkdw wkhvh
frq�lfwlqj hylghqfh vwhp iurp wkh idfw wkdw Shurwwl h{dplqhv wkh phglxp uxq h�hfw ri lqhtxdolw|/
zkhuhdv Eduur dqg Iruehv irfxv rq wkh vkruw uxq h�hfw ri lqhtxdolw| rq hfrqrplf jurzwk1 Ixuwkhu/ iru
srru hfrqrplhv Eduur +4<<<, �qgv d qhjdwlyh h�hfw ri lqhtxdolw| rq jurzwk/ zkhuhdv frqvlvwhqwo| zlwk
Shurwwl +4<<9,/ Iruehv +4<<;, �qgv d srvlwlyh h�hfw 1
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44Iru vlpsolflw|/ wkh edvlf prgho devwudfwv iurp whfkqrorjlfdo fkdqjh1 Dv glvfxvvhg lq wkh Frqfoxglqj

Uhpdunv/ wkh lqwurgxfwlrq ri hqgrjhqrxv whfkqrorjlfdo fkdqjh grhv qrw d�hfw wkh txdolwdwlyh uhvxowv1
45Dv glvfxvvhg lq wkh Frqfoxglqj Uhpdunv/ d pruh uhdolvwlf idplo| vwuxfwxuh/ edvhg xsrq hqgrjhqrxv

pduuldjhv dqg ihuwlolw| ghflvlrqv/ zrxog hqulfk wkh plfur0irxqgdwlrqv exw zrxog qrw d�hfw wkh txdolwdwlyh

uhvxowv1
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46Wkh txdolwdwlyh uhvxowv zrxog qrw eh d�hfwhg li wkh wlph lqyhvwphqw lq hgxfdwlrq +iruhjrqh hduqlqjv,
lv wkh sulph idfwru lq wkh surgxfwlrq ri kxpdq fdslwdo/ dv orqj dv sk|vlfdo fdslwdo zrxog eh qhhghg lq
rughu wr �qdqfh frqvxpswlrq ryhu wkh hgxfdwlrq shulrg1 Erwk irupxodwlrqv dvvxuh wkdw lq wkh suhvhqfh
ri fdslwdo pdunhwv lpshuihfwlrqv lqyhvwphqw lq kxpdq fdslwdo ghshqgv xsrq idplo| zhdowk1

47Sduhqwv �qdqfh wkh hgxfdwlrq ri wkhlu r�vsulqj gluhfwo|/ vxewudfwlqj wkh frvw iurp wkh wrwdo lqwhqghg
ehtxhvw1 Wklv irupxodwlrq ri wkh vdylqj ixqfwlrq lv frqvlvwhqw zlwk wkh ylhz wkdw ehtxhvw dv d vdylqj
prwlyh lv shukdsv pruh lpsruwdqw wkdq olih f|foh frqvlghudwlrqv +h1j1/ Ghdwrq +4<<5,,1
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48Wklv lv fohduo| mxvw d vlpsoli|lqj dvvxpswlrq1 � 5 ^3> 4` zrxog qrw dowhu dq| ri wkh txdolwdwlyh uhvxowv1
49Wkh frqvxpswlrq ri wkh fklog pd| eh ylhzhg dv sduw ri wkh frqvxpswlrq ri wkh sduhqw1
4:Xqolnh Ndogru +4<8:, zkr dvvxphv wkdw wkh fdslwdolvwv dqg zrunhuv gl�hu lq wkhlu vdylqj ehkdylru/

wkh fxuuhqw irupxodwlrq vxjjhvwv wkdw lqglylgxdov duh h{0dqwh lghqwlfdo lq wkhlu lqwhuwhpsrudo suhihuhqfhv
dowkrxjk gxh wr gl�huhqfhv lq lqfrph wkhlu pdujlqdo surshqvlw| wr vdyh pd| gl�hu1 Prdy +4<<;, vkrzv
wkdw shuvlvwhqw lqhtxdolw| pd| h{lvw lq Jdoru dqg ]hlud +4<<6, li wklv w|sh ri d _Nh|qhvldq vdylqj
ixqfwlrq% uhsodfhv wkh dvvxpswlrq ri qrq0frqyh{lwlhv lq wkh surgxfwlrq ri kxpdq fdslwdo1

4;Wklv irup ri dowuxlvwlf ehtxhvw prwlyh +l1h1/ wkh _mr| ri jlylqj%, lv wkh frpprq irup lq wkh uhfhqw
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Figure 1. The dynamical system in Regime I and
Stage I of Regime II
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Figure 2(a). The conditional dynamical system in
Regime I
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Figure 2(b). The conditional dynamical system
in Stage I of Regime II
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Figure 2(c). The conditional dynamical system in
Stage II and III of Regime II
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