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Abstract

This paper argues that taxation of retained profits is particularly distortionary in economies

2 poorly developed financial markets. In such
mvestment of financially consérained firms, inves

economies, a tax on retained profits recuces
ent that has marginal proauct greater it
the after-tax market real interest rate. Contrariiy, & tax on distributed profits primarily reduces
the investment of financially unconstrained firras. We argue that a 1984 — 1986 reduction in the
tax rate on retained profits was a main cause cf ¢ “1 lg’s investment and growin boom that began
ﬂid—l 0’3 ‘We test this theory usi oy "‘:o ta from Chijea 11 accounts and panel
] rins in Chile from 1982

tie

“unconstrained” frm
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1 Introduction

Countries that ave poor or growing slowly have iow savings and investment rates; countries that
are rich or growing rapidly have high savings and investment rates. ‘While economists agree on

the centrality of factor accumulation for economic development, there is much less agreement on

what policies cause factor accumulation and growth.” While analysis of differences in growih and

cies to pe nelpful in predicting development,

output per worker across countries has found many pol

causation ie difficult to establish given the limi bust results beyond the main

r’

stylized facts a

mown about growth from the comparison of

countries by studying the policies and growin o one country, Chile, in greater detail.

We choose Chile for three reasons. Fir

nerformance of the Chilean economy since

1080's has been quite remarkable: Chile’s GDP per capita has grown by 5.6 percent & year since

0

the mid 1080's (Figure 1a). While not as impressive es the growth i cies of the Asian developing
economies during the postwar period, Chile's strong performance 18 neariy unique among the de-

veloping economies in the Western hemisphere. As Figure 10 shows, at the heart of the impressi

(1)

growth is 2 savings and investment boom on the o ler of ten percent of GDF. Second, we cicos

[0}

o~

Chile hecause 16 pursued a number of policy reforms .ikely to have increasec d investmen?’ ana economic

srowth. We use national accounts data to build an understanding of Chilean growth but, given thas

we are studying one economic boom, we cannot r ahly test our theory on aggregate data. This
leads “o the third and perhaps most important rezson taatb we choose Chile. Chiie has some of the

hest microdate available among developing economies. Thls aliowe us to test the cr -osg-gectional inl-

plications of our theory, and add to the evidence on ks between policies and growta provided

by aggregate data.

To summarize our argument, the direct cause

“ean growth is a corporate vax

reform that cub the corporate tax rate on retained

o nesr.y b0 percent to 10 percens, over

~

the period 1984 to 1986. The aggregate data provice shree pieces of evidence in support of this

explanation for the Chilean investment boom. First, fo:lowing , Chile’s investrment
rate increased by 10 percent of GDF in dve years — reaching 257 JF by 1989 — and has

Sees for sxample Mankiw, Rower and Weil (19 92), Young (1992}, Barzo and Saia-i-IMartin (1895) chapter 12, Kienow

z-Clare (1997), Hsieh (1999), and Bersanke and Gurkaynalk (20C1).

You can uack the Summers and Heston data set out of pubiished resuits using 8" — anonymous,




remained at high levels since. From the perspective of timing, this tax reform occurs at the beginning

i as trade liberalization and the privatization of the

of the investment boom while other reforms

boom.® While Chile did experience an investment

public pension system significantly predate -!
boom from 1076 to 1981 financed by large currens account deficits, the lending boom and following

X . c = . .. - i N .
collapse are common to many countries iz Latin America over this “ime period.® As shown Figurs

2, only the later investment boom is particu! Latin America stagnated
during the 1980's due to the debt crisis 5 Second, =5 also shown in Figure 1b, the investment boom
lec the saving boom, rather than the reverse, consistent with a causal role for the corporate tax

(D

boom also favers the tax explanation. As shown

the composition of tix

bisiness saving increased after ths tax reform, while private seving and public saving

in Figuve 2
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remain

iy unchanged. Firms responded 60

rove profits, and importantly did not decrease borrowing Lo oset this change.®

Wiore broadily, taxing retained earnings is scwar.y narmful in an economy with pooc:ly devel-

izl markets and with otherwise favor nacroeconomic policies and conditions, such as

mid 1080's. When some firms are credit constrained, taxation of retainea proits is mors

distortionary tzan taxation of dividends, and red: ment and slows convergence and grow

Taxation of retained profits reduces the investment © e firms with productive activities that are

to raise sufficient external funds to und =32 investments at the unconstrained-efficient

unabl

removes internal furds from some frms where

levele. Dv taxing retained profits, the govern:
J > i 3

the vaiue of these resources exceed the real int ng retained earnings has a larger

ot

than the loss associated with the ary “axation of capita.. Sy reaucing

the prodts tax rate on retained earnings, the sovernment increased the internal funds ot
3From a theoretical nerspective, there is also the o - 28t > any increase in saving caused by the

privatization of the pension system would lead to an b in a small open economy suca as Chile.

4

consensus view of these booms are that they were unsus g booms driven by some combination

of poorly-regulated financial liberalization and & surge in capita rpernal factors. See for examp.s

(13
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This is consistent with cash constrained firms being owned by lquidity constrain households, If liquidity constrainis

and cash constraints were not important, a reduction i tezc rate might merely reswis in a shift o

the composition of savings from household to corporate savings, with no effect cn agz

i~




credit constrained firms leading to an nvestmert boom and subsequent growth.

To test our theory and evaluate its & e, we turn to annual, plant-level data covering all

Chilean manufacturing firms with more than 10 empioyees. We divide firms into those that are more
and less likely to face financing constraints and compare the investment behavior of these two types

of firms through the tax reform. We find that the plants that exhibit a high correlation of casi fow

and investment before the reform increase their investment significantly more in the reform and to

some extent following the reform as compared to similar firme tnat have low correlations cf casn fQow

and investment. We also find some evidence thet plants that previ had low shori-term veserves

increased “neir investment more during an

lowing the reforms. Finally, we find no

vidence thet plants that pay rent or smaller Dia d disproportionately from the reform,
bt e 2050 note that the small plant versus large tlant cistinction is less lkely to measure the degree

of Anzncial constraints facing a plant in Chile, es compared to the United States.

«

Previous research has typically pointed to cther market-oriented reforms undertaken by Chile,
particulariy the liberalization of the trade regime, tae liberalization and deepening of financial maz-

! !

kets, and the privatization of public pension system, rather than to corporate tax reform as the

underlying cause of Chile’s boom.” To be clear, our argument is not thal Saese other reforms are

irrelevans “or growth in general. It is possible thet this set of political and economic reforms raised

Chile’s steady-state level of output per person, a.tacuzh we (o not evaluate this ciaim. We argue shat
&

the reduction in the tax on retained profits direct

ased the accurnulation of capital and eco-

I

nomic growth. One interpretation is that the tax - m lead to rapid rather than slow convergence

towerds this higher steady-state. In applying & on to financiaily underdeveloped economies
more broadly, it is important to note that taxing re-ained earnings s highly distortionary only when

there are productive investment opportunities.

Our research is broadly related to three previcus liter st, previous work generally finds

t account for muca difference across countries

@]
=

that differences in tax rates (broadly defined) co u

in the accumulation of capital® Second, our an ly rewated to studies of tax policy anc

-

“See, for example, Bdwards {1096), Gallege and Lo €Y, end Pavenik (1598).

1

8Barro, Mankiw, and Sala-i-Martin {1995) axnd Pai present models in which investment

rates are affecied by tax policy. However, Basterly and Rebelo (1993) show that the effect of fax poiicy on growth
is difficult to isolate empirically in a cross-country context. Cooley and Ohanian (1997} argue that Britain’s poor

economic performance in the postwar period is due to its high taxes on capital income.




investment in the United States using penel data on firms.” Finally, there is also a large literature on
the importance of financial constraints in the United States. both in explaining firm-level investment

and on how small shocks can result in large output changes.'? To the extent that financial constraints

.

on firms are still important in developed economies, our analysis suggests that taxation of retained

profits may be quite distortionary even in the United States.
The outline of the paper is as follows. Te next section modeis tne effect of taxes on retained

profits when some firms are constrained from: o as they would like to invest at

market interest rates. Section 3 describes and presents evidence about

its impeact from Chilean national accoun r use of the annual piant-level

Chilean manufacturing census. Cur main vesults on the effect of the tax reform on

oy type of plant are contained in Section &. Section 6 discusses alternative explanations

vestment boom, and a final sectior concluces.

2  Investment and taxes on retained earnings

e consider a two-period model of investment in which f

rms face credit constrainis and toose with low inter

invest at the optimal rate. We demonstrate that taxes on retained earnings are

tax structure in our simple mocel 2 m Chile’s taxation of profits,

tion. There are three taxes

,4
=
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s, and retained earnings, as describe

levied on capital income: profits tax (7p), vet - (7,), and dividend income sax (7g).

The retaired profits and the dividend income t . =5 the tax rate net of the profits

ective tax rate on retained profits is ther ~ — Tp - Tr and that on dividenas is

tax; ths

Tp+Tg— Tp T4

The economy is small and open so that the interest We agsume that foreign investors

S

°See for example the study of U.S. tax reforms in Cwmimins, Hessett, anc ubbard (1994).

19Gee Hubbard (1998}, Bernanks and Gertier (1995}, and Bem

Certler, and Cilchrist {1999] for reviews. Most

\

close to our own work, Calomiris and Hubbard (19951 use a firm’s reaction to the retained profits tax of 1336 — 37
in the United States to identify liquidity constrained fFrms and then study their subsequent investment benavior. We

reverss this Drocess.

4
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require an after tax return of R = 14 (7 —~ 7))~ where r is the pre-tax real interest rate in the

economy.

The economy is populated by two-perioa-l family drms. Firms invest at date 1 and consume

at date 2 and maximize the present vaiue of after-Sax dividends. There are two types of firms: those

7

who at date 1 have few internal funds, ¥; = Y* (who will be liguidity constrained); and those who

at date 1 have significant internal funds, Y7 = ¥{ 7o > vle (who il not be liquidity constrained).

These internal funds are profits from previous activity, and are subject to taxation as such. These

-

resources can be converted into date 2 income ¢ : by paying & divicend, or by using these internal

funds to buy capital (I7) in the “family” ;

(1— )% = —— +dy (2.1)

Internal funds invested are subject to taxation &

Soth dividends and Investment

are consiralnec to be weally positive.

Tn addition to investing internal funds, the Teneur can borrow to dnance investment in the

family firma, 77, which she repays in the second paricc at the market interest vate r. 'fo capture

dnancial constraints in & simple manner, we asswe that the maximum amount the fivm can borrow

is imited o the amount of collateral creditors car in tne event of a default and that this amount

‘s the entrepreneurs’ internal funds. Thus, investrent financed by borrowizng, 77, cannot be greater
than r-tax internal funds.
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For s firm investing as much as it can, I =" = [ — )

The family G produces output net of mater

r .
F(K) = F(I® +-I"). Firms have access to tne sane production function r

depreciates completeiy.
Finally, we agssume that

/ e

d—r) i l+{i—=7p) F LZ(L ~7p) (1 — 7)Y |- L), > 147 (AT
8 ‘




which imply: (A1) that the entrepreneu: © 121 funds Y cannot borrow sufficient to finance

the unconstrained optimal amount of inve: and (A2) that the entrepreneur with Y™° can

borrow the unconstrained optimal amount - 5 hitting the financing constraint.

r

Ive of after-tax dividends subject to the budget con-

)

Firms maximize the present discournt

straint and coliateral constraint.
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e in the second period of dividends paid in

L.
the ar

¢ period. The second term is the after | = of dividends paid in the second perioc. The

dividends 1 the second period are after-tax » cn are output less debt repayment iess the

profits tax and firms can write off depreciation e mferest payments.

For an entrepreneur with sufficient internal optimeal amount of capita: is determined

Sital equals tie domestic reas

I
|
.
I
P
[
I
e

where [

and Ij are the optimal choices of The marginal product of capital of an

unconstrained firm is set higher than the wo return due to the tax on divicends. Since

interest costs are tax deductible, the choice of 4 affected by profit taxes or taxes

. . 1 . . o S .- L ep o
on retained earnings.!' The unconstrained firm - “od profits out as dividends if the

weaith of the entrepreneur is higher saving the o the firm (1 — 74)(L+ {1 —7q)7) >

(L =7) (1 =7 JilHr) +rp{l - 1), This conaliion is m zamnple, when dividends and proiits
are taxed similarly and retained proiits zre © ;

1 : R : FII L T . > el - e
MBecause we have specified only the one constraint in capital markess, uncinstramea firms are able to choose tivzix

capital structure as dictated by tax incentives. Thus Jthay borrow to fnance al new nvestment. Difact, informationas,

incentive o banlkruptcy constraints seem to cause firms to lmit rofits taxes are iikely

I

to distors capiial accumulation. We abstract from these posibilities to keep o

not on the corporate profits tax. We do not mean to maintain that distorsions from this source are not important.




The investment strategy of the ent vre with few internal funds is to borrow and retain

earnings so as to invest as much as possi! ,

s Ecuation (2.2) binds, I} = Ij = (1 - 7p) (1 — 7,)Y7¢

and the marginal product of capital exceec ds zhe market rate

k] £ 7 N -

L—r) (14 (@ - 7o) > 14 (2:5)
Since tne ‘nvestment of liquidity constrained Zrins is cOns to be low, these firms have an
after-tax marginal product of capital thas excesds te market interest rate.

Fere are two important implications (2.4) and {2.5). The distortionary efect o

dividend and profits taxes on the capita. sz0c: r licuidity constrained and non-constrained

Srms. The tax on retained profits does not : ~itel stock of firms that do not face binding

5. Since they have access to ceoital merkets, these firms are able to make up or

o reduced level of internal funds (due to the r fits tax) by borrowing more from external

capital merkets. However, dividend taxes distors the choice of capital stock of unconstrained fir

= market real interest rate.

T contrast. a tax on retained profits does reduce t e investment and capital stock for constrained
H

by their available cash fow,

Zrms. Since the capital stock of liquidity constrained a1
texes on retained profits, by reducing the amount of internal funds avalable to the firm, decreas
capital stock of these firms one for one. Dividend taxes affect the after-tax second-period income of

apital stock because liquidity- constrained

~—constrained entrepreneurs, but do not

ready investing their entire & od endowmens income in their firms’ capital

e points about robustness. First & heterogeneity across entrepreneurs

a5 due to differences in internal funds. But o

(D

have similar Lmited ieveis of internal funds anc a

tle productivity of their projects. Then

ve o invest the mosh — those with the moss

the entrepreneurs wno are censtrained are thoss =750 e
nroductive investrent opportunities. Second, we nave 1ot been swplicit aboub product markets.

of unconstrained firms be iix

L i3 riecessary

diminishing returns in 7'(.)) or by demand, such as through monopolistic

rulti-period model, a tax on retained profits reduces optimal investment =

since the frm can postpone the tax burden ot dividends by postponing

ks

sying out profits. However,




the impact remains significantly less t tne Investment behavior of a constrained firm because

it affects the marginal return to investmert fom the optimal level rather than a tightening of a
binding constraint.

In stm, for firms that face liquidity comstraints, taxes on retained earnings remove cash from

insice credit-constrained firms where it is

ore valuable. In contrast, dividend taxes only distort the

investment decisions of firms at their uncons

From our model we can use a back of envelope calculation o gauge the magnitude of the

increase in capital stock that we expect to resuit from a cut in the Sax in retained profits. The

aggregate importance of a tax on retained p1 naGs on whether a significant number of firms

are credit constrained. As a rough benchmark, suppose that half of the Jrms (weighted ny their ex-
post ¢ ~stock) in a developing country ars crecit consirained and are investing ali their internaZ
“unds, The share of profits (before taxes) to value aaded can be approximated by the capital share,
30 percent. If the tax on retained profits falls vom 50% to 10%, as happened in Chile, then $he
casn fowr available to a firm increases from 15 owercent to 27 percent of value-added. If our theory

is correct and credit-constrained firms invest the additional cash dow, this tax policy change resuits

in a 6 percentage point increase in the investmens sharve of GDF (12 x 1/2), which is slightly more

-

1% of the increase in the investment sharve of G.DF in Chile since the mid 1980s.

3 The 1984~1986 corporate tax changes

Sion of retained earnings back to

Iz this section, we turn from our general arguie

the particular case of Chile. This section describas the major features of the corporate tax reform, the

corresponding personal tax changes, and presents agzr e evidence on the resulting tax revenues

and corporate debt poiicies.

The Chilean tax system prior to 1984 wa 2 tnat households and firms shoula

be treated simiiarly in the tax code. Tau e apoied so retained and distributed

0

earnings. The personal and corporate tax coces that profits paid to the owner
and profits naid to the firm were taxed at the same rates.

More specifically, in the period pri

tax code treated capital income in Chile as

foliows:

o




s Corporate profits: taxed at a 10 ==

» Retained profits (net of the corporat
— saxed at the personal income tax rate of the owners (from 0 to 58 percent) for limited-
liability corporations (Sociedad Limitadas);

— taxed at a 40 percent rate for pubiicly traded companies (Sociedad Anonimas).

s Dividends (net of the corporate profiis tzx): taxed ab the persomal income tax rate (ranging

=)
(&
, 2
us to 58 percent).?
o Capital gains (realized): taxed as dividencs (if owned by an indivicual) or corporate profits (if
owned by a frm).13

The effective bax rate on retained profits was cuwite high under this tax regime. Retainea profite of
nublicly traced companies were first taxed at 10 percent (thae corporat Srofite tax) and the residuas
g ¥ : ]

net of “he 10 percent tax was then taxed at 40 vercent, for an eifective Sax rate of 46 percent on

retained profits. The tax treatment of retained profits o

except thab the residuai net of the 10 percent corporate o d at the marginal income

o on retainec profits of 0.1 4+0.97 (71

~ate of the owner of the firm. This yields an efi

w

the merginal ncome tax rate of the owner of tne fdrm) Zor limited liability corporations. in 1980, the

average marginal income tax rate of individuais vl saxes on dividends and reteined profits

was 43 percent, which translates into a typica: £ almost 50 percent on retained

- + "\A‘I,

profif

In January 1984, the Chilean government en ‘While the reform

altered both the personal and corporate tax coc © chenge was the near-elimination of

19 . . Y ta s Tttt © ~
12 hig ig the tax rate on dividends of limited Liability fir hareholders of publicly traded

companies {Sociedades Anonimas; is slightly more cornpicated.

vidends of publicly tradsd

~

5 met of tne 40 percent tax was taxec

companies. First, dividends were taxed at 40 percen’. Second,

the personal income tax rate minus (.4 The tax rate on divic

{ ke corporate profits fax) is tiaerefors

is 40

0.6%+ -- 0.16, whers 7 is the personal income bax rate. percent, the dividends tax

rete al to the personai income tax rate \ahct equal to the cnudend tex rate for ¥mited liability corporations).
18~
¥ Zapital gains on assets held for less then ear wer

Zalculated from Servicio de Impuestos [nternos (1980),




on dividends. The eifective tax on retained

the tax on retained profits that had pereleled the

profits was lowered to 10 percent, effectivs bnmediately for limited liability corporations but phased

in over three years for publicly traded com reform did not alter the tax on corporate

profits (10 percent) and left the tax treatment of capital gaing largely unchanged.'® Asto the taxation
of dividends. the tax reform widened personal income tax brackets and lowered marginal income tax
3

rates. Tabie 1 describes the personal income tax rates before and after the tax reform. In addition

t for corporate taxes nald that

to the cub in income tax rates, the tax reform =isc orovided a cred

recduced the hasis for the payment of the erc teor, That is, the tax on dividends was lowered to

results in an effective tax cn i

o= cividends and retained prof

i

It g worsh asking how the cut in income § ave impacted the Chilean economy.

—avaonal tax rates have two main effects on incentives. Fivst, to the extent that the cutsin

rmanent (as they turned out to be), then the

1ging tza rates provide no incentive to suos

te]

e iebor interteniporaily. Instead, a wealth effect

would recice iabor supply while a substitution m leisure to consumption would inc

labor supply. Beased on observed wage leve.s ard hours of work across countries and over time, i

either effect dominates, it is the wealth effect, so that if anything tais reform should reduce labor

v the observed boom n savings. The one caveat

his is hardly an alternative explanation o

to this argument is that lower tax rates on labor income also incresse the incentive to accumulate

human capital. It i3 possible that the investinen ke advantage of the higher

expected future human capital levels. We knowr o 2 that supports this nypotaesis.

Second, he reduction in the taxation of come increases the incentive to save and

accumuiate capital. Might this aspect of the some of the obseived boom?

Empiricaily, it seems unlikely since, as notec o tae lnirod uchion, Chile experienced an imvestment
hoom &t She sime of the reform. Saving rose on'y siowly 2nd Chile zorrowed significantly from abroad

until 1088 when saving roughly equallea investment. Given tae weak observed link between capital

18 he retained profits tax rate for publiciy-traded companies was lowered 5o 57 percent in 1984, 15 percent in 198E,

and O there

16The 1084 tax reform removed the tax exemption on capitai gains neld for less than a year, pulb otherwise did not
I 3

&

tax treatment of capital gains.




income taxation and economic growth ¢ tne small changes that Chile actually implemented at this
time, the changes in personal tax rates =-e unlikely to have significant contributed to the Chilean
eCoNomMic OO

Turning hack to the corporate tax code, whie the rates were stable rom 1986 to 1990, the tex

on retained profits was eliminated entirely for the tax year 1991. Also in 1991, the effective fax

on distributed profits was lowered by ten percent. Following 1981, both taxes were incressed by 15

15

o

percent so that retained profits were faxed at 2 25 percent rate dw

ng the 1990's

Belore proceeding to describe our anaiysis of microdata, we first document that the change in

corperate tanx

tion had large effects on the composition of saving, corporate balance sheets and tax

TeVenues.

o
are]

15t we reiterate three points show 15 and

. Saving and investmen:

eased frem an average rate of 15 percent from 1060 to 1983, to an average rate of 25 percent in

£

nalf of the 1990's. During this time, the bulls of the increase in saving was business saving
rather than household saving. Finally, the increase in investment precedes the increase in saving, so
that Chile ran large current account deficits thrcugh much of the 19807s

We first examine the change in the debt to asset radic Zor dring during this period, which we

can observe only for publicly traded companies. Since pupiicly traded companies by definition have

r taen the typica. frm 4o be credit constrained.

significant access to capital, they are much less i
In response o tne large change in the incentives cue %o the reduction in the tax on retained earnings,

an unconsirained drm shouid increase its retention of nrofts relative 0 payment of divider nds.!” As

Figure Ja shows, this occurred. Following the »ef s, publicly traced firms retained more earnings

v

and raduced debt, but this occurs oniy after

wiflcant lag. The reaction is consistent with our

view that this tax reform had a significant effect on incentives. The lag is consistent with publicly

'

traded firms using their retained profits at first So i

ent and capital, anc, onca near

.

to reduce d

L

their new optimai levels of capital,

gnificantly reduced de these

fArms pay the additional tax costs to distribute oo

Y There is also a siight reduction in the tax rat

onse of an uncousirained frm :

increase its capital stock in response to siightly lower tax rate on

v more dividends, Thus the imapact
of dividend taxation is to reduce debt to capital ratios. Clearly the tax on retained earnings is the more important
change.

¥Note that, ag in the United States, despite the favorable tax treatment of retained versus distributed profits, finms

maintain fairly high levels of deot.




Pigure 30 shows the impact of the tax v nd investment boom on real tax revenues coilected

)

on capita. ‘ncome, both from the persous’ ‘mcome tax and the corporate profits tax.!® The tax

-~

revenues fromt the category that includes retained profits declines from 250 million 1996 pesos in

1 100 million 1996 pesos in 2987, At the same time, the revenues coilected from the

‘ncome tax, the ten percent fex on 2l drm profits, rises starting in 1984 as firms invest

. From 1989 on, excepting the year 1990 when the profits tax was set to zero for a year, the

increase in taxes collected through the general proifits tax has more tnan replaced the lost revenues

on retained profits.” Figure 3b suggests that Chilz was able to recduce the tax on retaine

d earnings

{ Tevenues.
Having described the tax reform in theory and vractice, we turn tc evidence on Investment by

Ol aee -
onileayn I

tfacturing plants in the next section.

4 The Chilean Manufacturing Census

The main data for our analysis are from the Ch Wlanufacturing Census (Encuesta Nacional

Inaustrial Anual) conducted annually by the Chilzan government statistical office (Instituto Nacional

. The survey covers all manufactiring plants in Chile with more than ten employees

and fas peen run annually since 1979, In additicn fo working with the raw cata files, we also use

some cats rom an extract from this survey coripled by the Worla Bank under the direction of

i) for our purposes are its near

I frequency, and the - 2 of formation contained about each plant. We

combine tne informasion available in the annual

1979 to 1996 with the World Bank

extract which covers only 1979 to 1986. The main unit of cur analysis is a plant in & given year.

- J

contains information on a wide varie

plant caaracieristics such as industry (4 diglt

ISIC), factor inputs, energy use, days of production, s

plants report nvestment, employment and production o

are coilected in 1980, 1981, an nee 1892.%0 Thae M C data for year

5

Hected on activity curing a year.
ke tax was cu® to zero for a year to help stabilize the economy.

Thers s & “book value of assets” measure reported in 1986 and 1987. The 1985 and 1987 numbers are implausibly

[
o




C
o1

= in surveys conducted in the ¢

year £ + 1. The data contain the value of

fdowr wariables over the entire year ¢ and mas 2.

Ik variables as of the end of period t.22

The main dependent variable in our azesiysic is the investment to capital ratio. We focus on

machinery and equipment and vehicles, -ude buildings.”® In the World Bank extract, the

reported book value of capital stock has 2 =

r adjustment factor (in addition to being deflated

to be made real) and is also adjusted to account for some depreci

ion. Since the documentation is

ate data extracts: one that

pad
-
&
5
=
O
€5}
(o
m

unclear as to how these adjustments are derived, we construct t

is based on the reported book value of capital ez ~eported in the raw survey data for 1980 (1981 if

2980 is missing or zero); the other that is basea cn the “net,”

‘on adjusted” capital stock as
reported in “he World Banx extract for 1980 (1987 if 1980 is missing or zero).?*

the construction of our investment seriss, the O A C contains information on four

Turning

mein categories of capital investment: buildings; machinery and equipment; vehicies; and, ailer

1986, land.

ve types of investment: purchases of new capital,

purchases of used capital, production of cap , improvements in own capital by third

parties, and saies of capitai. Our measure of inve to wnich our capital measure corresponds,

is the sum of all five Sypes of investment in machi- uipment and vehicles. There are a large

" plants that report zero investment “roxm Surchases, production, improvements, and sale

(1)

apital goods and it is not cleer how many of these zerog constitute missing data

. 5 percent of investment) and we do not us

questionnaires do not directly ask for asset information, but according o the instructicns of the survey,

¢ supposed 0 provide a copy of their baiance sa o to keep for tax purposes). These

the asset Information, including

contained in the Survey.

s land and buildings together whiie

buildings because the book value of capitai in 29¢

investment data until 1987 do not include land at all. That iz * we coustruct capital stock using reports

on book value of fixed assets in machinery and equipm

vehicles and then distribute $he amount

reported in “otner fixea assets” across the thres cate hicles and real estate} in the proportion that

each category is of tne sum of the three, From .39: . land; pulldings; machinery and

equipment; and vehicies. Thus when we use a measurs

o

veriod we simaply sum the latter

two categories.

and “intiation adjusted” are the terms used i the Wo.d Bani: documentation.

F;

ac 2988 investment in land is reported under “other” im’es‘:ment; T 1988, iand is its own investment

t is not included in mvestment in

cetegory. Prior to 1287, invesiment in land is not incinaed in the survey; notal

real estate {whereas in this period land is included in cani

.. stock I real estate).

15
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and how many constitute actual zerc imest

1[I we treat these reporis as legitimate, we find

declining capital stocks and investment s ntly pelow aggregate levels. We thus create two

investment series that treat zero investment by pants in quite different manners. By analyzing both

series, we ensure that our conclusions are rc

to at least two quite cifferent assumptions on the

validity of zero reported investment. I'irst, =z szt investment (and thus subsequent capital stocks)

M

to nussing if there is zero reported investm =1l categories and types ‘or two consscutive years.

Second, and more conservatively, we set invesinent “o missing only wien the World Bank extract

considers 15 missing. This treats the vast majority of zero investment reports as legitimate zeros and

Ve 98
as legitimate.

treats all such reports after 1986, the last year of “World Bani

We tse & machinery price index tc ceflate 22ih investment anc Zdxed assets in betn employed

machinery and equipment, and veh

e the reported book values of capital

gtock oy tane average deflator for year ¢ and year © + © since the reported book values refer to end
of ues and the deflators provide a price index for the entire year. Flow varizables such as

investment are simply deflated by year ¢ From here on, our notation refers to real
arianles.

The capital stocic is constructed from the 1980 and 1981 reports of book capital and later stocks

are calowiatea by iterating forward using invesiment enc the capital accumulation equation
;= <J — L/j/if‘fjtjil + Ijﬁ

where j indexes either machinery and equipmen’ or vehicies and the Himing follows from the fact

| stock at

that investment during year ¢ adds to the cap 1 for end of year ¢

the end of year 2. We use the depreciation rates: “0% “or machinery and equipment, and 20% for

vehicles.”® In this procedure, the data are cleans? in = irs%, in some rare casss, we infer

that the capital stock pecomes negative, and w Second, when a plant

iy

(D

2874 shouid be noted that investment can be n

as iegitimate.

2TCapital stock in “other asseis”

is distributed across caiegorie: by category and and the
deflation is done after this distribution.

®These are the same rates used in the Worid Dank extract.

28 qr re s o 5 . . 5 . . . . S
““Since canital is a denominator such an observation is not used in analysis. Since we drop exireme outliers when

not doing robust estimation, sonie cases close in time to this observation with wureasonably low capiial stocks are slso

not

14
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“

disappears rom the sample for only one year, we me that it was merely missed in the survey

. carry its capital stock for sing year without adjustment.?® Finally,

1ave become too small to be in the survey or

]
w0
o
)
)
13
]
o
1=

for more than one year are col

one bankrupt, and any future observeticns on such 2 plant are dropped.

dependent variable is investment during year ¢ dividea by capitel at the start of the year

e

(the end of the previous year):

Teble 2 provides a set of statistics or . and the meen, standard deviation, anc

tment to capmu ratios m year and o samp.e for the four data extracts tnat resuis
J L

C._

from our different treatments of initial capital stock

i hook value and

four samples we consider are: A) the capital stocl

et to missing if it is zero in two consecutive years; 3) the capital stoci initialized from

4o

Werld Bank extract and investment set to missing

cnsecutive years; C) the capital

rted book vaiue anc - to missing if it is missing in the World
stock initialized AL investment set to miss
if it is missing in the World Bank extract. The subsequent azalysis presents results from samples A

anc B — those that set investment to missing

since in general resulis from samples U

and D sre quite similar. Where there are differ

ided into

of plants i

thirds: “hose for whom internal funds are iikely o be important, those for whom the observed

characteristics sugzest a middle range of
[t

constraint; anc those for whom internal and

external funds are likely to have similar importance. The characteristics upon which 2

are described i

A nontriviel number of plants, abo
1

period over which

~ Lo~ Ixr 700
survey ior only 199

traa® then =5 missing

ssume tnat investment roug
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Fvidence from Chilean Vianutacturing Plants

This section presents comparisons of tie invssiinent behavior of plants that are likely and unlikely

to be having trouble raising external runds for oroductive investmment. Our main measure of the

~

likeliliood of a plant being credit constrainea is correlation of cash flow and investment for a

a
3

given plant in the period before the reforms. Ve measure cash flow as the reportec net profiss of

1

a Arm. The argument for this measurs iz d. Flants that ave credit constrained rely more

andl 80 are unable o maintain investment when cash

on Internal funds to finance oper o)

flow drope significantly. Thus, the size ¢ the correlation of cash dow and investment provides a

ooc. measure of the degree to which & pleng | funas to finance investment. Our

is the correlation between t: apita: and the ratio of gross

o

investment 0 capital over the period 1980 to L98%, where we use tne 1980 capital stock in place of

_2 1979 stock. While we choose this 2eriod due to owr Jdrmited sample, we suspect that

time period for observing which plants are credit constrained since 1982 was a large,

temporary downturn. Plants able to maintair tment or evold selling off capital in this

deep recession are the most likely to have hac c s with deep pociets, access to porrowing, or

stenificant internal funds.

We divide our sampie of plants into thirds nased on our measure of the correlation of profits

and izvestment. We expect the group with highest correlations to be the most dkely to be
crecit constrained and to benefit the most o arction in the Sax on retained profits. We caal

plants “constrained,” the middle third “p ained” z2na the third of plants with the

lowest correiation “unconstrained,” however thazees terms do not impiy that we believe this split to be

pE Given this crude measure there are surs.y hat are constrained in the unconstrained
sampie and vice versa. This should lead any est

towards zeve. Following these resuits we present evidencs =

21
= Our

ification strategy s the reverse of that of

identifies firms as credit constrained or not based on their responss 20 a

Firms that retain profits despite between 7

and 2

T fow than firmas

constrained. Constrained plents are found %o display a higher correlation b

that do ot retaln profits in the face of this tax. In contrast, we identify credit consirainis by sensitivity o cash flow

s tax change, and then examine whetner constreined plants display 2 tax change.




divisions of piants.

We begin by running the regression:

VAN
o . . .
In | % :x =+ + DBt LCD B o ey (6.1)
NS

r-specific fixed effect, O is an indicator of whether

variable for wnether a plant is likely constrained,

er the tax reform b

‘ns, and g;; captures other

=y

actors tiat impact plant’s investment cho cevvor in K and 7. The column-

vectors B~ and B;~ measure the differe 5 cduring and after the tax

e te their previous investier

temporanecus investmen

its deemed unlikely to be const

cata on plants from 1982

Table 4 presents our main resuits. The first = column snow results from estimating

on sample A and sampie B respaci’va'y. Plants with high correlation of investment

equation (5.0

and profte tarough She boom-bust period of 1980~ 2582 show rapid anc _arge increases in investment

rates foilowing the tax cuts. Constrained p ise their investiment rates by over seven

These estimates control for the average

percent solnts durving the three years of the -

f 2z given plant and for the a restment rate in each year. Following the

investment boom at the time of the reform, the rel f constrained &

siowly over time, although this effect is less presens for semple A “han sample 8. Turning to the

lants with medium correlations of profits and inv

5, tiiose th deern possibly constrained,

e}

we also find a significant boom among these plaznts, ' after controlling for both time and plant

effects.
We fina simiiar results for samples € ana sax 2, anc. 4o not report these results. Throughcut
the remainder of the paper we Hmit ourselves tc re ,

which resuits from sample

note any instances i

Our results so far rely on the assumption that the differ 5 11 e correlation

investment across plants are driven by differences in access tc capifel r

ecnnologies and product-specific demands. This assumption might “all i

omparing plants in different industries. That is, one might be con

o]




that use techrologies that happen to 1igh correlation between profits and investment and

also hapnened to boom in the post-1932 = We first address this alternative by controlling for
y g

the investment rate of each plant’s industry each year that we stucy. We then turn to alternative
iaentification strategies

to the average investment in that industry in that year. That is, we drop th
in equation (5.1), and instead include a set of 33 three-digit industsy level dummies interacted with

a complete set of time dummy variables.? Deno‘ting this interactec et ¢y we estimate

2|
o
3
Jr
-2
O
¢
_:_
-
Q
t:.
¢
N
=
G
2
1
i
L
O
o
w
bl
+
Iy
o
b

‘s 7o and ;o capture the average investment rates of constrained and pessibly con-

N

strainec piants and the coefficient vectors B and ;- measure the

r investment tc ca

for constrained and possibly constrained plants in

r relative (¢ toe average in that industry

in that vear. Columns two and four of Table 4 ssnov that our conclusions are robust to this alterna-

tive soecieation. The relative investment rates of constrained and possibly-constrained plants rise

e reform. Again, there is so

s declines over time foliowing

expect.
the case however that we treat a olant as constrainec f its correlation is in the top

!

third for all plants rather than relative to the typical correlatior in its own industry. Thus we

next divide olants by investment-profits correlaticn releiive to the average rate in their industry.

24 industry, 1t is among tne top

A olant is deemed constrained if, amon

results of this sxercise are

third in net profts-investment correiaticn nrior Lo the rex

P

i cocoal; 311"

G

as is ). Industry 381 (fabricated metal except




- identical to the results in <. [Plants we deem likely to be constrained experience

2nt booms.

Having established that plants witn higher correiations of profits and investment benefit more
S < s

from the reform, we now investigate alternail umptions for identifying constrained and uncon-

strained pants. We consider three other measures that seek to measure the degree to which a plant

is snort on internal funds: the ratio of short-term reserves to capite., the ratio of rental payments
pay

to capital, and the size of the firm. All of the splits are base nbers in 1980 ana 1981, when

book vaiues are reported and well prior to the tax exp

e considering. On halance, the

ts of tnese alternative splits do not clearly support or vefute o main hypothesis.

I
&I

Tab.e & shows that the investment to capital r lents deerced constrained by “neir holdings

of shors term veserves in 1980 and 1981 increass 145 In the same incustry and

es and the everage investment rate in that

[

rear, pub 20t relative to their own average invesiment

vear. Lhat is, Columns 1 and 3 show no evicence ncreases in investment activity at the time of

the reform. Cclumns 2 and 4 show increases in Investrient rates, bub these are significantly smaller

than those found in Table 4. Findings using samples C and I are substantively similar. Ident:fs

¢ by comparing their level of snort ©

olants as constraine bhzir industry’s average le-

¢ support for our hypothesic ir samples C and sam 7 only.

explanation for the lack of re: snvestment boom i this split of the data is

re constrained may hold more ts to avoid bankruptey than plants that

_ovr lavels of short-term zssets without

treely. Thus piants with credit izs

oanlruptey risk and contaminate this variable z5 211 I » of constrained status. There is also

Lty that the hign inflation rates in 1680 ¢ 0 a pattern of reserves thab is

, we conclude that there is at

B

port our hypothesi

Cur second alternative identification shre piants that are financially con-
strained and have hignly productive investment opporta 7 pe aple to rent physice: capite.

7 constrained drim is morve &

rtially loosen the financial constraint, That is

WDy L

L_k
O

ho}
o
F

to rent than own tne building in which it operates. In Tanh

g the - years of

C

Tepors ra}'ing rantal Daymem.g beneflt more durin

do not. We dnc no evidence

paying no rent, we simply study those $




that plants that pay more rent invest more follow! e reform.

18 10 assuIn

The final alternative identification 3%

¢ that small piants ars more likely to be

constrained. This is standard practice n tae re on credit constrained plants in the United

States — small plants are seen as having sign
several issues arise. First, the size of = vy fhe capital stock in the

period pricr to that being studied. Thus, 21 could be used to create a

split. However, since only book capital is 4 mismeasurement of initial

this would create a bias towarcs =

capita: st

investment to caplital ratics

sampie. This bias would create ths

oct itlusion that smail plants are growing faster

0 the tax reform anc

ially that their growih slows relative to large

We pre- to this probiem o

piants by the average number of empioyees in 1987 anc 1981 rather than by initial capisal stock,

g in Chile are family-run

2 p-a
& L

The second problem with size i1s that most smel. manufacturiz

businesses *hat are perhaps lmited in size by economies of scope. The most notable example of

T

this is that 14 percent of our sample is plants in [51C 5117, balkeries. In the United States, “small”

firms in investment studies are usualiy small pu 5, and in 1980 and 1981 in Chile less than

one percent of plants are even public. Thus we are realiy comparing small blants to small plants.

Finally, currently, but even more so in the earsy 1930's, Chile’s financial markess are significantiy
' o J & J

oped than those in the United St ie co not have

285 ¢

access Lo capital in the same way that reiatis the United States do. In short,

gize iz mch less of an indicator of access to ca

= and more an indicator of industry, for

exampie. We provide a partial solution to these -ic ng firms by size in tnelr industry,

as discussed for previous soiits.

Table 7 presents the resuits from dividing o.e: T2 re-emphasize how different

Chile, small plants are defined

As Table 7 shows, there is no evidence that small plants benef
If anything, it is the plants that start out the largest that benefit

In stm, plants that have a high correlation between cash fow (net profts) anc investment priov

¢ the largest increases I inves

form. This finding is quite rooust.
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ernative measures of whics ooy

ikely to be constrained are not supportive of the

We believe that the Tirs

ure is the bpest, but report the results of our other

H

analyses.

6 Other Policy Reforms in Chile

We argue taat in & country such as Chile with underasveloped financial markets, investment is

o

v the lack of access to the credit. By incre nal funds availabie to firn

(u

porate tax reform played a i g and investment boom taat

hile. However, an alternative b firme were not crecit constralned

ncrease in aggregate national savings was due to other reforms implemented by Chile’s

miiitary regime over tais time period. Under this alternative hypotissis, tne effect of the 1984 tax

o
relorm was simply to shift the desired composition of savings to corporate savings without affecting

the g ate investment rate.

s section describes the major reforms that occurred in Chile over the last 25 years: the semi-

vtion of the puniic pension system, the Doeradzation and cevecpment of financial markets,

and the opening to trade and capital flows.?® Each subsection describes she major policy chaages in

1 argues that the reforms in question ere, nased on theory and current evidence, unliliely

alter <he interences drawn so far in this papser. 1o be clear, we co nct mean to argue that these

reforme did not benefit Chilean economic gros these reforms surely played a

role. But in each case we are skeptical that thes & e. Put differently, the corporate

tax reform caused an investment boom, leading to ce. These other reforms afected

the steady-state levels of cutput and capital per wovlisr, and convergence to these leve.s, for most

countries and states, is 2 sicw process.

6.1 Privatization of the public pension systeni

norach hM the U.3. Socia.

across firms, bud wag around

94) and Perry and Leipziger {1859 “or a detatied descrip-

3Tor more coleeLe LL‘:SCI'JLS‘J"‘.,OL% see Bdweards (2968} and Diarond (1893).

2l
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30 percent of wages.>> In 1981, the Chilean zovernment cut and standardized the payroll tax, and

created a new system which mandatec confributions to heavily regulated but privately-managed

accounts. All new entrants to the labor force i

< their payments (20% of wages), less administrative
fees and a share for disability and health insurance (10% of wages), placed into private accounts

an

which tney could invest into one of several regulated rmutue: funds.”” Those employed at the time of

the reform had the option to switch into the new system or remain in the old. The new system was
immediately popular: 70 percent of private employment , st year.3”

tenced to vemain with the old system and 20 percent of
The new system was fully funded, with o

. Tt pay the unfunded liabilities of

government issued & larze amount

recognition bonds,” whica were o
)

at by househoids end slowly paid do

governmens.  The fiscal costs of these unfuncea I

. 4.7 percent of GDP in 19881-

How mignt thiz reform be responsibie for 4

as aousenolds do not change their consumption beaavior and governmen’ spending does

. such a reform nas no effect on aggra ional savings. In such a Ricardian worid,

s

aousehold savings increases by defin

contrinubtions into private accounts ave

counted &z privaite savings, and this increase is «

ed by the increased public spending necessary
to pay tne unfunded liabilities of the old system is therefore no net sffect on aggrezate savings.

But Ricardian equivalence seems lixe & poocr sgs 222 50 apnly o Chile in the eariy 1980s.

Chile had poorwy developed financial markets anc, ouseholds and small businesses

actly the same as in & Ricardian

were financiaily constrained. However, the impact of thi

world iZ “ne householids cannot access or borrci

ate pension accounts. The con-

sumption and investment of constrained housencics doss ot change since the privatization merey

“Exact estimates differ. See Coronado {(1997), Gruper {IC

significantly higher eariy in the 1970%.

268 N , PR . .
“’The health insurance share of the tax could e usss v ins

oroviders, subjeci to strict regwation. Among new entrasnis, e seil~emp.oyed was optional, anz

this has .ead Sc a significant problem of housebolds gaming some of the redistribubiive nature of the sysiem by moving

d in BEdwards (1998), 75

)

]

N
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replaces & government 1OU with a partic

iy

count that the government funds by issuing a gov-

ernment 10U. One caveat to this argummer® ig that this reform might alter factor prices, but this
does 1105 ocear if rates of refurn are set by the world capital market. That is, the privatization of
+he pension system does not alter saving and investment if the domestic and/or international capital

markets absorb the additional government bonds without altering tne domestic real interest rate.

Inceed, in practice, the privatization seems to nave just re-categorized public pension contribu
1 I ) o < Py Py

tlons as private instead of public saving. Figure 4o decon

poses housenold savings intc
to tae privatized social security system and into non-social security savings. A significant part of

the trend increase in household savings (fron

2.2 vercent of GUF in 1975 — 83 to 1.7 percent of

GDF in 1984 — 94) is due to contributions intc tas privatized socia: security accounts. The increase

in measurad household savings due to these contyisuticns is mirrorea oy ower public savings due to

the costs of the unfunded liabilities of the ola = system (as showz in Figure 2b).

Our discussion so far assumes that taxes ars :

. But i private savings incentives

were affected oy the reform, then the privatizat

id pe partially responsible

for the sevings boom. For example, if payrol. texes were high and nob related to benefits before
the reform, then the privatization of social sect wrould increase the Incentives to earn by

housenclcs greater benefits for greater taxes peic. An increase in labor supply could lead to an

investmen’ noom. Evidence on this point is proviced

Griber (1995), v inds that the incidence

of pazroll taxes in Chile fell fully on wages, with no siZect on employment. According to this evidence,

payroll saxes under the oid system did not cre or »arket distortions.

Another alternative channel is that the privs » Trnog may have lead t0 2 deepening

of finencia. markets and so increased the ince choics to save. There is some evidence

that non-social security savings increased over toe vel neriod (see Figure 4o), but toe

magnitude of the increase — slightly over 3 m 1975 — 83 to 1984 — 94 — iz sroall

relative to the increase in the aggregate sav cial marzet development is discussed in

the next section. For now, we note that even if tne reform increased savings, n theory this coes
not lea As Chile saved more, capite.
rmight simply fow out of ihe country. LMany sconomisis are 1 of “nis small open econom:y
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&l ergument on empirical grounas: saviny -ates are nighly correiated

. we would expect to see Caie




exporting at least a small amount of capii In fact, following the reform and through much of

the 2980's, Chile ran significant currert account deficits, importing capital. This fact is strongly
suggestive that high saving did not directly cause high investment, and more importantly that the

ro.e of tne reform of the public pension system in “he investment poom is minimal.

One Irmportant final piece of evidence corme: periences of tne set of countries thab re-

formed tneir pubi

1cies seven pension reforms in Datin Ameri ca,

seven reforms in Africa, two reforms in Asia, {our reforms ‘. developed economies. Samwick
(2000) fnds no evidence that countries that srivatized their social security systems experience an

increase in savings rates, with one excs Chile.®¥ It seems .

v that Chile wzs the one

% waich the reform of a publ

d saving booms.

or nank credit and publicly-

most of tais deedening of financisl mearl

ceurred i the 197075 and 1990's. The increass = Anancial intermed

of the 1990's seems a

direct reswt of growth ratner than the other w

During the first few vyears of the militarv regime, Chiie focusec its g on liberalizine the
S « S, 3 ol

L

ector. From 1974 — 81, the government liffed interest

D

controls, eliminatea entry

tie panging industry, lowered liquic

rrements for banks, eliminated quantitative

controis on credit, and privatized state-owned !

Tz resuls was a large expansion in bank

credit, which increased from 10 percent of GDr = 1970 = to almost 60 percent of GDF

by the eariy 1980°s. This development halted w debt crisis and the recession of

1982, After the banking orisis of 1982, the govar:

- most of the country’s banis, and,

undertoox tne process of Iquidating or recag

z them, a process which “cok

§om

many years. Bans credit deciined significantly in 1982 &

Jding during the peginning of

the investment boom. Bank credit reached its iow o7 40 ne

—86. A new banlk

lawr in 1086 esta

S9He corc

no courtry other than Chiie that moved to

during the sample period experienced an increase in the trend sa

40+

ror

itional cetails, see Gallego and Loayza (2000 and Barand

jN]
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and ger ncreased the supervisory ca - of the Central Bank over the banking sector. These

restrictions zept bank credit roughly coro
J

Thus, vank credit was falling as the investmen: >oom began and did not rise as a share of outpus

rent and saving rates stopped growing.

Tarning to the equity market, the stock mariet played ax even more minor role in Chile’s financial

system in ke 1980 s; the market value of publicly traded equity in Chile was 30 percent of GDF in

the 19805, Asghown in Figure 4b, it was not until the 1990's that the stock market in Chile increased
rapic.y. Tze market value of publicly-traded stoc:s in Chile (relative so GDP) roughly trinied from
5 i y ghly

ot

35 percent of GDF in 1989 to 94 percent in 1998.%- Sirce the g growh:

the 1580's, the deepening of Chile’s capital mar. ing this de

1 the stock market.

e have driven $ne savings and investment boom?

f
previcusly credit constrained were able

~

deepening of Chiie’s financlal marie

stment boom was not financed by externzl
tne timing o “he sending boom and the sioclk

.

mariet boom in Chile does not support the i

15 boom is due to deveiop-

I market. The investm:

1ot increase over this © sicd. Similarly, Chile’s equity market dic nos

increase significantly until the 1990°s, after the invest:

. T'nis suggests that the investment

.

poom causad the development of Chile’s equity = 42

e reverse.

e cnect that our main result is not —us 5o o

“nat credit-constrained firms had

more access (o credit after 1984, Recall that e Snd “hes o zztment of lquic

Arms {measured as firms with a high correlatio ‘o cash-flow) increased

41

Tails increase 8 only partiaig
71

ity. In fact, the quantity of Chilean

equity, computed by div -zased by 70 percent from 1990

Eyms—mule and Lefort (1999, Table 3-1 and igure

a <
i

vestment should

. Fa I, 2o y
i3, then a fdrm

become isss sensitive to cash fiow, not more sensitive to cash dow. Gallego and Loayza (2000) dnd some evidence thab

the investment of publiciy traded companies was less sensitive to cash-fiow, tub only T ine investment boom

aAAAd
sl

PP S T

D
&3]




relative to tne investment of firms that sre

nconstrained. If this boom were due to an increased

access to credit, then we would expect thas the revio of interest payments to capita! would rise for our

constrained drms relative to our unconstrained Srms. To test thig hypothesis, we estimate equations

(5.1) and (5.2) with interest payments to

of this effect. Table 8 shows that the regress

statistical rise in interest payments to debt ar- =

6.3 Trade liberalization

Another mejcr reform pursued by Chile in tl - 2080's was the liperalization

° During the 1960's and

’*:
o
o
O,
T
=
@
O]
o
=
@
>

e many developing economies,

DUrsUued Dolicies oF

mport substitution. By

liinle official exchange rates

ana quantitative restrictions on imports, the

Among the

economic reforms pursued by the Pinochet government was internationsal economic Openness, o that
‘ y

oy 1979, the average tariff rate had falien to

regulatory restrictions on

mporting and exporting had been removed. From _hirean manufacturing nroduc

o
<.,

grew Oy 25 perceni, but at the same time, the | enied and the real exchange rate

rates or investment, poiicy reversed direction d-

investment boom began, tariffs =

5 decreased openness would lead to

vestment nocom. As the economy im

tariffs were again lowered, to an average of

=

"Io summarize, low tarifis lag economic grov ciead 6. The investment boom began

in 1984, wxen tariffs rates peaked. Openness © rtant foundation for growtn,

but seems unlikely to have been the precipitasin nent boom and growth of the

1980’5 and 19560's.

~ie (1999).

~
P




7 Conclusion

In 19084, Chile had & pooriv develope: gystem, with many banks under public control
) i L J ) £

or poorly capitalized. Average tariff coubie the rates of Jve vears earlier. The semi-

o

La large amount of

privatization of the public pension systerm | implicit government debt into

an explicit form. Yet, unlike the other 1, 1 econornies, Chile experienced an investmen®
and growth boom over the next decade.

‘Tnis paper makes the novel argument the” =

5 direct cause of this

boom. We use aggregate sad plant-level tie reduction in the taxation

of retained earnings aliowed financially const:

ntage of hignly profitable

investment activities. Plants that exhibit a nigh con

vestiient with cash flow prior to

eorm increase their investment 1

ke most during and o come extent following the

reformm. Our case is not airtight, as the plani-leve: confirm our main

s bt not without some meris.

otner identification strategies, strategies which

The more general point of our paper is that, in connsries with poorly developed financial markets,

taxation ol retained profits can have a significan? , 01 corperate savings and can therefore be

particulary harmful for growth. Taxation of ~ctzined earnings siows convergence sad growth to

steacy-state in an economy already burdened by Soor “mancial markets., Sy taxing retained profits,

the govermment removes internal funds from some Grms where the valie of these resources exceed

L inancial marizets, this form of taxation is

the real interest rate. In an economy with well

not particuiarly harmful.

T2is argument is conditioned on & count:
and conditions. In an econom: v vith high levels of

infrastructure, and so forth, the reduction of &

since investment is low not because of poor fine o few opportunities for profi.

Finady, in terms of the contribution o unde: crogs-country differences in sav-
ings and investment rates, our paper adds to evidence taat loped financia: mar: 3

significan’ factor retarding economic gros Corporate seving s en imporiant socurce of nroductive

policies that increase “unds available to Arms may navs disproportion-

I
s

r
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r“

; : Bracket Marginal Tax R Tax Bracket Marginal Tax Rate
‘\liﬂb’o—lkg 1983 1984 1 (1986‘) 1988
0-52,140 0.00  0.00  0.CC 2,140 0.60

52,140-86,350 0.08 0.07 005 | 32 Mu 96,420 0.08

‘ 80,350-128,660  0.13  0.12 211 | 96,220-160, 0.1

| 128,560-176,770  0.18 0.17 013 | 160,700-224, 0.15
176,770-224980  0.28 Q.27 .25 | 224 980-280. 0.25
224,980-273,190  0.38 0.37 .23 | 289,260-385,680 0.35

3 190-321,400  0.48 0.47 T8 | 285,680-482,100 0.4

| 221,400 0.586 0.57  0.29 | apove 482,100 0.50

Tabls 1: Personal Income Tax Rates in Chile pre and post Reform

tax brackets are indexed for inflatl

cket iz cuoted in January 1984 pesos

| Sociedad Anonlmas Sociedades Limitadas
Retained Profits Distributea Frofits | Distributed FProfits

ore-1984 0.460
g UiU

0.235

5 0.100

s Table 2: Corporate Tax Rates in Chile pre and post Reform

IS the Imargingal persoinal meome tax rase.

a2
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Table 3

Number of Plants and Investment Capital Ratios by Year and Sampie

Samp.e A
1 a5 the reported book value
inz if zero in two consecuiive years

Mean Standard  Median
18 Deviation
1981 5218 £.361 $.001
1882 07 0.200 0,031
1883 0.0%¢ 0.230 0.0%
1984 2178 (.256 5081
1885 197 G065 0.171 0.039
1683 & 3145 0.269 G.0567
1987 553 0,135 0212 0.06%
1288 806 0.139 0.219 0.679
i385 T2 0.158 0.217 3.G93
1690 738 G.164 0.251 0.088
1651 704 0.168 0.269 0.107
1597 566 0.204 0.287 0.125

Capital
nvestme

SWO cerisecu uVC years

Yeat 3 ard  Median
D viation
19371 1,873 0. 198 4,366
1932 725 0.104 0.277

LU W
e o

SR 01 Or Oy

1U8 37 0.099 0.246
28 0.135 0.279
18 Gtz

11,163
0 149

0.088
0.098
0.097
0.113
0.130

Note: Samples A end B sets investiment and the capital
Samples C and D foliow the World Bank exiract set and

semple C
'i:ed ag the reported book value
ing the World Bank extrac‘

Obse,

O W s

0,000
AR

P I (L L L §
O D OO Do
(SN e N4 ]

[te)

0.133
9144

nple D

11 World Banx extract
stneilt missing 'foNowing the World B

ear Numb

sxract
f Mean Standard  Median
Deviation
) 116 (,300 0.000
J.CES 0.214 0.000
O.UBT g "')OG' 0.000
0.074 2.000
0.083 a. OOO
0.087 {
0.103
00111
0.126
0.119
0.130
0.144

orted as zero in two conascu
stocy to missing only when this cata s

et dozs.




Table 4

Investment to Capital Regressions on Year and Correlation of Investment and Profits

Sample A Sample B
(1)
Coeff. C

tion dumimny: -3.0a
1984 0.090  {0.020) G.03
1985 0.057  (0.020) 0.c
1986 0.080 (0.022) 3.5
1987 0.034 (0.024) 3.23
1988 0.063 {0.5z4) 2 J. 8¢
1989 0.031 C 0.02 3.0
1990 0.054 g (0.028) 0.0 {0.
1991 0.032 C {0.029) n.0 (0.
1992 0.055 3 (0.029) 0.0 {0.
rrelation dummy: -J. -0, {C.
n in: 1984 0.059 (0.019) 3 0053 (0
1835 0.045 (0.020) 3 o080 (00
1986 0.066 (0.022) 3.2 0.08% (0.1
1247 0.015  (0.023) a. 50,
58 0.052  (0.024) 0.
89 0.023  {0.024) J
30 0.036  {0.024) G.
91 0.053  (0.025) . {0.028)
1992 -0.012  {0.025) ~Ci. (0.028)

Year Zffacts: Yes o to
industry X Ye No sz Va3
lant =ffacts Yas No Mz

10089 1

f)
¥

(9]
C

MNurnbear of (

Noze:
consecu
stock star

inciude only

investment and capital stock as missing if invesmma

from 2 t0 1992 and

(o}
=
[oN
»'-\J‘.
&




Table 3
Investment to Capital Regressions on Year and Short Term Reserves

Sample A Sample B

{1}
Coeff,

&)
[l

-0.021 (0020
-0.005  (0.021
0.014  (0.023.

(0.022)
(0.023)
(0.026)

0.010  (0.024) (3.028
0.007 (0.025) (0.029)
-0.052  (0.025) 0.029)

0.002  (0.026)
£0.045  (0.026)
0.009  (0.027)

TR
{C.030)

Za N n T T
[ASRS TN

(003

0.023  (0.018)
0.003 (0.013)
0.016 (0.020)

1 0.001 (0.021;

198 -0.001  (0.022)

1689 -3.064  {0.022)

1990 0.033  {0.023)

199 -0.017  (0.023) (0.027)

1982 -3.046  {0.023) (0.028)
Year Effecis: es e Mo

MNo Mz ves

Plant Effecis Yes i3 o
Number of - 10733 0723 9 Tl
Mote: Sampies A and 3 treat investment and capital stock as missing if investment is reported as zere 'z 2l caiegories in two corseculive years.
Seraple A coustructs capitai stock starting from the book value reported in 1980; Sample B constructs o= stock starting from the 1980
consiructed meastrs in the World Bank exiract. Regressions n on data from 1982 to 1992 and include oniy plants that survive uni. at least
1935, Bize is measured by numiber of workers in 1980 and 1631, 3es text for further details.




Table 6
Investment to Capital Regressions on Rental Payments to Capital Ratios and Year

Sample A Sample B

(1)
oeff. S.E.

High rent

rent plants in:

)

o i I
DO D
=R D
—_ 3

(0.017)
(0.017}
(0.019)
(0.020)
(0.02)
. 3 (0.021)
1990 0,008 (0.021)
1991 20.014  (0.022)
1992 0.001 (0.022)

19

&
&

6
988
9

o

i
DO
oD
<
(AN

¢
&
3
<
<
e
(o8

(0.0261

Year Effecis: Yes No Yes M-
mndustry X Year Effecis No Yes o Vs

Piant Effecia Yes No

Number of Ots 10941 1894

Note: Sas vestment and capital stock a3 missirg i consecutive vears.
row the 1980

arvive until at ls

categories in

i stock sta

Samp! itai stock starting from the book value repe

construct

1985.

he World Bank exiract. Regressions are rur o from J98% to 1992 ard include only plants i

Fdetals.,




Table 7

Investment to Capital Regressions on Year and Size of Plant Relative to Industry Average

Sample A Sample B

(@) (4}

3B Coeft. 5.2 soeff 8.5
3. 5,021
i 0.034  (6.019) 0. 0.035
784 -0.012  (0.019) -0 0.014
1986 -0.013  {D.021) 0.0 -0.003
1887 -0.034  (0.023) 0.0 -0.012
1962 0.001 (0.023) o.0 0.029
1968 -0.070  (0.024) -C.C -0.063
-0.025 (0.024) -0.01 6.010
0.080  (0.025) -0 -0.066

-0.004  (0.026) . 0.060 0z

ant dummy 3. 0.016  (0.012:

Medium p! 1884 -0.008  (0.018) -3.301 -0.062
1 (0.019) -2.004 0.017
{0.020) -0.007 -0.011
(0.021) -0.012 -0.007
{0.022) 0.020 0.016
{0.022) -0.013 -0.020
{0.023) -0.029 -0.033
{0.023) -0.0 -0.035
{0.023) 0.003 0.013
Year Effects: Yes e Yeas No
Industry x Year Effecis No Yes e Yes
Plant Effects ('ag Mo No
Number of Chs L1185 11185 11119 e

[¢e]
m

Notz:
Sample A (ar value reporied in 1980
constructed i ions are run on data fro

1083, Bizel




Table 8

Interest Payments to Capital Regressions on Year and Correlation of Investment and Profits

Sample A

Coefi. S.E.

High corrslesion

High correlation | (0.038)
{0.039)
(0.042)
(0.045)
(0.046)
{0.047
(0.048)
(0.049)
X (0.050)
M :
Medium cor 0.083 (3.037)
0.107  (0.039)
0.045 (D.042)
0.032 {0.045)
0.038 {0.045) 0.033
G012 (0.046) -0.014
0.002 (0.048) -0.014
0.015 ({0.047) -0.009
0.015  (0.048) -0.001
Year Effects: Tes NO
ndustiy < Yea MNO Yes
Plant Effects Yes Ne
Numiber of Chz 10069 10069

i stock starting from ¢

{0.083)
(0.053)
(0.084)
(0.055)
(0.056)

stock as missing if invasimens is

book

ucted measure in the World E

sample B

(I e R o)

DO O

)

{0.080)
53 Mo
el Yas
Yes No

10041

7c in all categories in
i nle B
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Figure 1a

Real GDP/Capita in Chile
(Log Index 1984=1)
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Figure 1b

Saving and investment Rates in Chile
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| investment to GDP in Latin America
| Argentina, Brazil, Colombia, Mexico, and Venerzuela
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Figure 2b
Sources of Saving in Chile
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Figure 3a

Debt/Total Assets of Publicly Traded Com panies
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Figure 3b
Tax Revenues from Capital Income
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; Figure 4a

Household Savings

Y% of NP

Figure 4b

Market Value of Publicl, Traded Stocks

% of GOP
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