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Abstract

This paper argues that taxation of retained profits is particularly di istortionary in economies
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1 Introduction

Countries that are poor or growing siow.;

\
5
o
=<

sevings and investment rates; countries that

are rich or growing rapidly have high savings ard 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.- Wh

le analysis of differences in growth and
output per worker across countries has found many policies to be helpful in predicting development,

" Bl

causation is difficult to establish given the limitec armount of data.? Robust results beyond the main

r'__
]

stylized facts are few. In this paper, we add to what is

r-—: 5

‘nown about growth from the comparison
countries by studying the policies and growth of cne country, Chile, in greater detail.

We choose Chile for three reasons. First, the performance of the Cailean economy since the early
1980's has been quite remarkable: Chile’s GDP =er capita has grown by 5.6 percent a year since
the mid 1980's (Figure 1a). While not as impressive as “le growth miracies of the Asian developing

economies during the postwar period, Chile’s strong performance is nearly unique among the de-

veloping econormies in the Western hemisphere. As Figure 10 shows, at the heart of the impressive
growth is a savings and lnvestment boom on the order of ten percent of GDF. Second, we choose

Chiie because it pursuea e number of policy reforms lixzely to have increased investiment and econormic

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

we ere studying one economic boom, we cannot ~easonably test our theory on aggregate data. This

el

w2 choose Caitle. Chile has some of the

leads to the third and perhaps most important rea

'

73 118 o test the cre ectional im-

best microdata available among developing econoriss.

plications of our thecry, and ada to the evidence ¢ “he |

1 policies and growth provided
by aggregate data.

To summarize our argument, the direct cause of 47

m

can growth is a corporate tax

reform that cut the corporate tax rate on retained srofits 50 percent to 10 percent, ove

[}

the period 1984 to 1686. The aggregate data oroviae ol gvidence in support of tf

i ¢ reform, Chne’,» investme

explanation for the Chilean ‘nvestment boom. First, fo.

rate increased by 10 percent of G F in five years — reacaing 25 percent of G F by 1980 — and has

'See for example Wanliw, Romer and Weil (1992), Young (1692), Barro and Saia-i-Martia (1998) chapter 12, Klenow

and Redrigusz-Clare (1997), Hsien /1993), and Bernanke and Gurkaynal (2001).

You can back tae Summers and Heston ¢ 5 out of published results using CHYInOuS.




remained ab high levels since. From the perspective of timing, this tax reform occurs at the beginning
of the investment boom while other reforms such as trade liberalization and the privatization of the

~
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public pension system significantly predate the boom.?

3J

While Chile did experience an investment

C.

boom from 1976 to 1981 financed by larg ge curr

i

¢ account deficits, the ending boom and following

col:apse are common 0 many countries in Latir. America over this & time period.* As shown Figure

Za, only the later investment boom is particular to Chile since the rest of Latin America staoneated
bl 3 (ol

during the 1980°s due to the debt crisis.’ Seconc, so shown in Figure 15, the invesiment boom
led the saving boom, rather than the reverse, coneistent with a causal role for the corporate tax

reform. Finally, the composition of the savings boom a.s0 favors the tax evpla; As shown

in Figure 2B, business saving increased after the tax reform, while private saving 2ad public saving

remained largely unchanged. Firms responded o the rediction in sext o retained profits by

retaining more profits, and importantly did not decrease horrowin: 5 this change.

More broadly, taxing retained earnings i economy with pooriy devel-

oped financial markets and with otherwise favorabic macroeconom:c policies and conditions, such as

P

Chile In the mid 1980's. When some firms are cred

med, taxation of retained profits is more
distortionary than taxation of dividends, and reduces investment and slows convergence and growta.

Taxation of retained profits reduces the investment of t1o0se Arms with productive activities that are

unable to raise sufficient external funds to undertzice “hese investments at the unconstrained-efRcient

evels. Dy taxing retained profits, the governme=* “emoves internal furcs from some drms where

the va:ue of these resources exceed the real intevest ~ae, sained earnings has a larger

welfare loss than the loss associated with the tyoice. distor tionary s { capital. By reducing

tne profits tax rate on retained earnings, the C nment increased the internal funds of

w

3 N . - . . B
“From & theoretical perspective, there is also the question s cresse in saving caused by the

privatization of the pension system would lead 0 an incresse in i cn economy such as Chize.

“The consensus view of these booms are that they were unsusta g driver by some combinaticn

of poorly-reguiated fnancial iiberaization and a surze in cs See for exarmplz

2
Diaz-Alejandro (1984).
SWe use Argentina, Bragil, Coiumbia, Mexico. and Ver

°The flip side of the lack of an &

if liquidity constraints
anc cash constraints weare not important, a reduction in the retained proiits tax rate might merely vesult in a shift in

the composition of savings from household to corporate savings, with no effect on aggregate savings.

e}




credit constrained firms leading o an investment boom and subsequent growth.
To test our theory and evaluate its importance, we turn to annual, plant-level data covering all
Chilean manufacturing firms with more than 10 employees. We divide firins into those that are more

L

and Less likely to face financing constraints and compare the investment behavior of these two types
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of firms through the tax reform. We find that the e plants that exhibit a high correlation of cash Gow

and investment before the reform increase their investment =i onifican
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some extent following the reform as compared to sin that have iow correlations of cash flow

and investment. We alsc find some evidence that i previously had low shc N reserves

increased their investment more during and to soms - oliowing the reforms. Finaily, we find no

evidence that piants that pay rent or smaller plants Sema®tted disproporticaately from the reform,

sinction is less Lkely to measure the degree

but we aiso note that the small plant versus large o

of financial constraints facing a plant in Chile, as comnared to the United S ates.

Previous research has typically pointed to other market-oriented =eforms undertalen by Chile,

particularly the liberalization of the trade regime, iiberalization and deepening of financial mar-
kets, and the privatization of public pension system, rasher than to corporate tax reform as the
) J ) P

underlying cause of Chile’s soom.” To be clear, cur argument is not that these other reforms are

irrelevant for growth in generai. It is possible & sel of political and ecoromic reforms raised

Chile’s steady-state level of output per person, aitzough we do not evaluate this claim, We argue that

sed the accumulation of capital and eco-

L]

the reduction in the tax on retained profits divec

nomic growth. One interpretation is that the tax ~=f rataer than siow convergence

In applying +

son So financizally underdeveloped economies

towards this higher steady

ed earnings I hly distortionary only when

rote that taxing

more broadly, it is important ¢

there are productive investinen® cpportunities.

Our research is broadly related to three previo g%, previous work generaly finds

that differences in tax rates {broadly defined) o not account for much difference across countr:

1 o studies of tax poliey and

. . ~ ., 4@ - B L . -
in the accumulation of capital.® Second, our analysis is ciosely

"See, for example, Bdwards (1996), Galle 8), and FPavenil (1999).

b
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o and Loayza (2000),
)8

8Barro, Mankiw, and S"Ua—l Martin (16 nd Parente and Prescott (1999) present models in which investment

rates are affected by tax policy, However, Basterly and Rebelo (1993) show that the effect of tex policy on growth
is difficult to isolate empirically in & cross-country context. Coolsy and Ohanian {1997) argue tnat Britain’s poTT

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




investment in the United States using panel data on firms.? Finally, there is also 2 lar ge literature on

the importance of financial constraints in the United States, both in explaining firm-level investmen
and on how small shocks can result in large output changes.'® To the extent that financial constraints

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

proiis may be quite distortionary even in the Urited States.

The outline of the paper is as follows. The next section models the effect of taxes on retainad

ohe]

profits when some firms are constrained from borrowing as much as they would like to inv

market interest rates. Section 3 describes the 1984 tax reform in Chil

esents evidence aboub

its impact from Chilean national accounts data.

date from the Chilean manufacturing census. the ta form on
investment by type of plant are contained in Section~ 3. Secticn 6§ discusses alternabive explanations
for Chile’s investment boom, and a final section concludes.

P gy 4 i I \ L P
2 Investment and taxes on retained earnings
{n this section, we consider a two-period model of investment in which firms choose capital tc

3

maximize profits. Firms face credit constraints and 4

U

"

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

particutarly harmful in this environment.

We set the tax structure in our simple mode! to 1

dividends, and retained earnings, as described

naext section.

levied on capital income: profits ¢ and dividend income tax {74).

The retained profits and the ¢ the tax rate net of the profits

tax; the effective tax rate on retained profits is therelore 7, + 7. — Ty - T and that on dividends is

Tp+Td—Tp-Td
"The economy is small and open so that the interest rate ! We agsume taat foreign investors
93ee for example the study of U.8. tax reforms in Cummins, Hass
'9See Hubbard (1998), Bernanke and Gertler (1995), and Bernanks, Gertler, and Gilcnrist (1999) for reviews. Most
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close to our own work, Calomiris and Hubbard [1995) use a firm’s reaction o the retained profi

o

1 the United States to identify Lquidity constrained firms and then study their subsequent investment behavior. We

raverse this process




require an after tax return of B = 14 (1 — Ta) 7 where 7 i3 the vre-tax real interest rate in the

economy.

The economy is populated by two-period- - camiy firms. Firms invest at date 1 and consume

at cate 2 and maximize the present value of after*23x dividends. There are two types of firms: those

ate 1 have few internal funds, V; =

will be liguidity constrain ed); and those whe

Lh“

who a

at date 1 have significant internal funds, 3 =

(who will not be liguidity constrai ned).
Phese internal funds are profits from previous activity, and arve subject to taxation as such. These

5 C

resources can pe converted into date 2 income ei paying a dividend, or by using these internal

funds to buy capital (I) in the “family” firm.
(L—rp)Vi = —— g (2.1)

Internal funds invested are subject to taxation =5 retal

e earnings. Botn dividends and investment

are constrained to be wealkly positive.

In additicn to investing internal funds, the = treorensur can borrow to finance investment in the

family frm, [, which she repays in the seconc

=5
O

< &b the market interest raie =, To capture

financial constraints in a simple manner, we assurs that the maximum amount the firm can borrow

is limitec to the amount of coilateral creditors can seize in the event of a defauit and that this amount

manced by borrowing, I, cannot be greater

is the entrepreneurs’ internal funds. Thus, investmean

than after-tax internal funds.

~—

For a firm investing as muck as it can, [% = - = (1 — 7.0/ — 7oY.

The family firm produces cutput net of materiz’s exd ‘abor cosis in the second period of ¥5 =

» o] — - N
F(K) = F(I” +I7). Firms hsve access to the same production fuuction re gard]

=ss of type. Capital
aepreciates completely.

Finally, we assume that




which imply:

ur with internai funds Yl cannot borrow sufficiens to finance

the unconstrained optima: amount of ‘nvestment; and (AZ2) that the entrepreneur with Y€ cq

Celil

borrow the unconstrained optimal amount wit

wb hitting the financing constraint

Firms maximize the present discounted value of

her-tax dividends sub ject to the bude gel con-

nt and collatera] constraint.

Mozysor rini g (L1 —74)7) (1 — 75)cn (2.3)
+ (1= 7 [FUP 4 1) = (L 9) 75—y (F(IP 4 1) — = 15 1]

The first expression in equation (2.3) is the after-tax value 1 the second period of cividends paid in
the first period. The second term: is the after tax + of aividends paid in the second period. The
dividends in the second period ave after-tax proiss, which are o put less debt repayment less the
profits tax and firms can write off depreciation 2n-. interest payments.

Tor an entreprencur with sufficient interna: funds, the optimal amount of capital is determined

oy the first order condition for debt 7P and the ar

. product of capital equals the domestic real

interest rate:

where [ ana [7 are the optimal choices of 7, zad J-. The margina: oroduct of capital of an

IS

anconstrained firm ig set higher than the wor

lends. Since

yherest costs are tax azected by profit taxes or taxes

on retained earnings.

oo orofits out as dividends if the

wealth of the entrepreneur is higher saving the

(L—7p) 0 —70) (T47)+7,(1 —7,). This cond

are taxed similarly and retained profits a

" Because we have specified on.y the one constraint in capi trainea frms are able to choose thels

capital structure as dictated by tax incentives. Thus ,they borrow to 2

5. Tnfact, informational

incentive or bankruptcy constraints seem to cause firms to limis their debt fnance fits taxes are likely

5o distort capital accumuiation. VWe abstract from these posibilities to keep oub moael simple and because our focus is

=6t on the corporate profits

We do not mean to maintain that distoriions from this source are not important.




The investinent strategy of the entrepreneurs witi “ew internal funds is to borrow and retain

earnings so as to invest as much as nossible. Equation (2.2) b =00 = (1 —7)(1 — 7,.)Y/e,

and the marginal product of capital exceeds %he market rate
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Since the investment of liquidity constrained Arms is constrained o be tovw, these firms have an
after-tax marginal product of capital that exceeds the mavket interest rate.

There are two Important implications of equstions (2.4) and (2.5). The distortionary effect of

trained and non-constrained

dividend and profits taxes on the capital stocl i Hquidity

firms. The tax on retained profits does not affect “2e canital stock of fivms shat do not face binding

Houidity constraints. Since they have access to ¢ make up for

a reduced level of internai funds (due to the re borrowing more from external

capital markets. However, dividend taxes distor: of capital stock of unconstrained firms,
oy raising the market real interest rate,
In contrast, a tax on retained profits does reduce the investment and capital stock for constrained

s

frms. Since the capitas stock of liquidity constrained firms is limited b their availeble cash Aow

texes on retained profits, by reducing the amount of internal funds availzble to the frm, decrease

capital stock of these firms one for one. Dividend taxes affect the after-tax second-period income of

iguidity-constrained entrepreneurs, but do not affect the capital stock because liguidity-constrained

period endowrmen? income in their Grms’ capital

entrepreneurs are already inv
stock.

We note

= model the heterogeneity across entrepreneurs

inte

28 due 1o differences i

nal funds. But toe same implications “ollow if instead entrepreneurs

nave similar limited ievels of internal funds and differ by he product of their projects. Then

she entrepreneurs who are constrained are those o desize to ins most — those with the mos

productive investmen’ opportunities. Seconc, <we

about product mariets,

-4

o T

the size of unconstrained firms be _imis

it is necessary that

diminishing returns in F'(.)) or by demeand, such a= thro

multi-period model, a tax on retained prodts reduces optimal investmen’ for an unconstrained frm

since tne i can posipone the tax bur

. However,




the impact remains significantly less than on the ir nent behavior of a constrained firm because
it affects the marginal return to invesiment from the optimal level rather than a tightening of 2
binding constraint.

In sum, for frms that face liquidity constraints, taxes on retained earnings remove cash from

mside credit-constrained firms where it is more valuable. In contrast, dividend taxes only distort the

investment decisions of firms at their unconsirained optimal capital stocks.

fix

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

[l

increase n capital stock that we expect to resut from a cub in the taw in retained profits. The

aggregate importance of a tax on retained profiss depends on wnether a significant number of firms

<

j

are credit constrained. As a rough benchmark, sunoose that half

by their ex-

post capital stock) in & developing country are ¢

frained and are invessing ail their internal

funds. The share of profits (before taxes) to valus added can &

v the capital share,
30 percent. [T the tax on retained profits falls from 50% to 10%, as happened in Chile, then the

27

cash fdow available to a fivm increases from 15 percent to 27 percent of vaiue-added. If our theory

is correct and credit-constrained firms invest the acdaitional cash flow, this Sax policy change resuits

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

than haif of the increase in the investment share of GDF in Chile since $he mid 1980's

3  The 1984-1986 corporate tax changes

O

In tnis section, we turn from our general arguument concerning taxation of retained earnings back to

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

corresponding personal tax changes, and presen

on the resulting tax revenues

]

nd corporate debt policies.

The Chilean tax system ids and firms should

pe treated similarly in the & to retained and distribusad

earnings. The personal and corporate tax coaqes coflts acmt to the owner

and profits paid to the firm wer

Wore gpecifically, in the oeriod pricr “o 1884, the tax code %reated ca income in Chile as

oliows:




s 1C percent rate.

— taxed at the personal income tax rate of the owners (from O to 58 percent) for imi

lability corporations (Sociedad Limitadzas);

— taxed at a 40 percent rate for publiciy “raded

[}

ompanies (Sociedad Anonimas).

» Dividends (net of the corporate profits tax): taxed at the persons o

1 Fs R e Ay A 12
1p to 58 percent).

o Capital gains (realized): taxed as dividends (i

ned by an individuel) or corporate profits (f

owned by a firm).*

The effective tax rate on retained profits

nigh under this tax regime. Retained profits of
publicly traded companies were first taxed at 10 percent (the corporate profts tax) and the residusal

net of the 10 percent tax was then taxed at 40 oercent, for an effective |

cent on

retained profits. The tax treatment of retained srodte of imited lisbil

Ioor ations was sirnila ar,

except that the residual net of the 10 percent corpora

rrofits tax was at the marginal income

rate of the owner of the firm. This yields an effect e “ax

v

rate on retained prodts of G.

the marginal income tax rate of the owner of the © “rr) for lmited Hability corporations. In 1980, the

average marginal income tax rate of individuais whe paid taxes on dividends and rebained profits

was 45 percent, which fransiates into a typical o5t 50 percen’ on retained

In January 1984, the Chilean government enactzd o s'gnificant tax reform. While the reform

altered both the personal and corporate tax codes,

ge was the near-elimination of

12 N oie . o
““This is the tax rate on dividends of limited Fability Srms,

r shareholders of publicly traded

companies (Sociedades Anonimas) is slightly more compi

nere were two taxes on dividends of publicly traded
companies. First, dividends were taxed at 40 percent. Second, dividends ;

the personal income tax rate minus O.«. The tax rate on dividends et cr iz

0.6%7 £ 0.16, where 7 is

If the personal income tax rate is 40 p

)
I

me tax rate (ana equal to the dividend tax rate for

Carpital gains on assets aeld for less than a year were not taxed pricr to 1584,
" Caleulated from Servicio de Impuestos Internos {1980), pg. 44.

nel ncome tax rate (ranging




the tax on retained profits tnat had paralleled the tax on dividends. The effective tax on retained

profits was lowered to 10 percent, effective immediately for limited liability corporations but phased
in over three or publicly traded companies.™ The tax reform did not alter the tax on corporate

profits (10 percent) and left tne tax treatment of capitat gains largely uncha 1ged.18 As to the taxation
of dividencs, the tax reform widened personal income tax brackets and lowered marginal income tax

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

Lo tne cut in income tax rates, the tax reform zisc provided a crecit for corporate taxes paid thas

recuced the basis for the payment of the dividen That is, tne tax on dividends was lowered to

7— 0.1, which results in an effective tax on dividencs of 1.01+0.97. Table 2 summarizes the effective

x rate on dividends and retained profits bef

1t i wortn asking how the cut in income tax rates is il an eConomLy.
The cuts in personal tax rates have two main effects on incentives. First, to tne extent that the cuts in

marginal tax rates on labor income were perceivec & : (as they surned out Lo be), then the

changing tax rates provide no incentive to substitute :abor intertemporally. Instead, a wealth effect

would reduce labpor suppiy while a substitution

consump stion would increase

i work across countries and over time, if

[
@]

iabor supply. Based on observed wage levels and Lour

1d reduce iapor

either effect dominates, it is the wealth effect, so “hat if any

)

supply. This is hardly an aiternative explanation Zor tae observed boom in savings. The one caveal
to this argument is Shat iower tax rates on lapor income algo increase the incentive to accumulate

humean capital. It is possible that the investment noom occurred $o taie advantage of the higher

expected fubure human capital levels. We know o thas supports this hyonothesis.

es the incentive to save and

Second, the reduction in tae “axation of di
3

“hsr have ceused some of the observed boom?

accurnulate capital. Might Sats aspect of the ref

Empirically, it seems unlike:y since, as noted In tas - Chile experienced an investment

e borrowed significantly from abroad

boom at the time of the reform. Saving rose 0niy 3

until 1988 when saving rougnly equalied investment. Given es.s observed linik bebween caplia.
1®The retained profits tax rate for publiciy-traded co o 50 percent in 1984, 05 percent in 198%,
and 0 thereaff
8 The 1984 tax reform removed the tax exempiion cn capital gaing keld for iess than a year, but otherwise did rot

change &I < treatment of capital gains.




income taxation and economic growsh and the small changes that Chile actually implemenied at this

11

time, the changes in personal tax rates are unlikely to have significans coniributed to the Chilean

eConomic Hoom.

“he rates were staple from 1086 1990, the $ax

sax year 1991, Also n 1991, the effective 1

increased from an average rate of 15 percent from 706 an avarage rate of 25 nercent in
the first half of the 1990's. During this time, tas > o7 she increase in saving was business saving

'

- investment precedes the increase in saving, so

ratner than household saving. Finally, the incre

much of the 1987 5.

e

that Chile ran large current account deficits th:

We first examine the change in the debt to asset ratic for 4 auring this period, which we

<

can observe only for publiciv traded companies. Since publiciy traded companies by definition heve
- J i )

significant access to capital, they are much less 'k

than the typical irm to be constrained.

In response to the large change in the incentives duz %o tne reduction in the tax on reta

ined earnings,
an unconstrained firm shouid increase its retention of “rofiss relative to paymens of cividends.!” As

Figure 3a shows, this occurred. Following the refors, puniicly traded firms retained more earnings

anc reduced debt, but this cccurs only after = Tre reaction is consistent with our

view toat this tax reform hezd a significant effect o= incentives. The lag is consistent with publicly

traded firms using thelr retzined profits at fivss to fnove mnent and capital, arnd, once near

their new optimal levels of capital, to reduce dets.

h)
[ea)

ignificantly reduced do %

iy oncs de

firms pay the additional tax costs to distrinut

*"There is also a slight reduction in the tax ras
increase its capital stock in response to siizhtly lower tax rate o:

of dividend taxation is tc reduce debt tc

7 kigh levels of debt.




Figure 30 shows the impact of the tax reform and investment boom on real tax revenues collected

on capital ncome, botn fr sonal income tax and the corporate profits tax.'® The tax

reverues irom the category that incluce declines from 250 million 1996 pesos ir

),‘

1984 5o less than 100 million 1996 pesos : . A% the same time, the revenues collected from the

corporate income tax, the ten percent tax on al dvm profits, rises ste wiing in 1984 as firms invest

Tl

and grow. From 1988 on, excepting the year 1990 when the profits tax was set to zero for a year, the

mcrease in taxes coliected through the general proiis tax nas more than ver

the lost revenues

on retained profits.* Figure 3b suggests that Chnie was

ned earnir gs

~ o~ Tam e L
and Icrease tax revenues.

ving described the tax reform n theory and pre we turn o evidence on invesiment by

Chilean manufact: uring plants in the next section.

4 'The Chilean Manufacturing Census

The main data for our anaiysis are from the C amufacturing Census (Facuesta Nacional

Industrial Anual) conducted annually by the Chil rernment statistical ofice (Inssituto Nacional

g piants in Chile with more than ten employess

de Estadistica). The survey covers all manufact

and has been run annually since 1979, In addition o 3 working with the raw cats fles, we alsc use

>

some data from an extract from this survey compied by the Worid Bank under the direction of

James Typout.
The advantages of the Chilean Manufactu: Jensus l “or owr are its near
unlversal coverage, annual frequency, and the s n contained abou’ sach plant. We

combine the information available in the annua. so 1975 40 1996 with the World Banl

o

extract which covers only 1979 to 1985. The main unis of

‘The survey contains information on & wide variety of plan’ cn

I81C), factor inputs, energy use, days of productio omn, S5

[ particular interess,

plants report investment, employment and production on an

Stocx v —LLULS on the bock

value of fixed assets are collected in 1980, 1981, and annually since 1992.%° The OO data for year

'91_ gure 30 dispiays taxes
207,

£ a year.
90 the tax was cut to 2

21

There s a “book value of s are implausibly



T are collected in surveys conducted in the beginning cf year ¢+ 1. The data contain bhe value of

fiow variabies over the entire year 7 and ck variables as of the end of period .22
The main dependent variable in our analvsis is %he investment to capital ratic. We focus on
machinery and equipment and vehicles, and excoade buildings.?® In the World Bank extract, the

reported nook value of capital stock has a monetar adjustment factor (in addition to being deflate

50 pe made real) and is also adjusted to account for some > depreciation. Since the documentation is

unciear as t0 how these adjustments are derived, w2 conswiuch two geparate data e

tracts: one thal

is based on the reported book wvalue of capital ss - aw Su

r
¢

(

+

i

15

<
.
)
D
—

2980 is missing or zeio)p the other that is based on “khe “net.” “nflsson djusted” cani

i C

kL ) ca
_ - e - , ~ aQ- if 1 . D
reported in the World Banx extract for 1080 (1987 f 1080 is missing o zer ).

Turning to the construction of our investmens series, the GO containg information on four

'

tegories of capital investment: building

,-

main e

machinery and ecui

venicies; and, after

25 ] :
1986, 1and.?® The C1/C contains information on fve tvaes of investme

crases of new capital,

purchases of used capital, production of capital

use, improvements in own capital by third

parties, and sales of capital. Our measure of i

> wrnich our capita. measurs COTTESPONGS,

is the sum of all five types of investment in mach

L equipment and wvehicles. There are a large

numper of piants that report zero investment °

, product

for all varieties of capital goods and it is not c.ee» Fow meany of these ze

H
O
o}
le)
]
=
w
=
o
o
-
[q8)

missing data

small (1.e. less than 5 percent of investment) and we do 127

29 - . . - L e , Lo .- L
Tﬂ@ SUIVE}" questlonuali‘es [stolviold du‘ectly asic for asset in ~C~_' 1801CI1, DUL accor

to the instructions of the survey,

plents are supposed to provide a copy of their balance sh

ed to seep for tax purposes). These

Iy

sheets are the source of the asset infor
23

mation, including th contained in the Surver.

“We exclude buildings because i:e book vaine of capital in ists land and buildings together while

investment data until 1987 do not inciude land at all. Tha iz, in LGB0 or 188

custruct capital stoci using reporis

on book value of fixed assets in machinery and equipment,

nd then distribute the arocurs

reported in “other fixed assets” across the three categories

each category is of the sum of the three. From 1992 o

equipment; and vehic Thus when we use a measur

ja

“infation adiusted” are the Serms used
25 5 -
"Iz 1987 and 1988 investment in iand




and how many constitute actual zero investment. If we treat these reports as legitimate, we nd

declining capital stocks and investment rates significantly below aggregate levels. We thus create two

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

P

serigs, we ensure that our conclusions are robust to at least two quite different assumptions on the

validity of zero reported investment. Firss, we set ‘nveshment {and thus supsecuent capital stocks)
to missing if there is zero reported investiment in ali categories and types Zor two consecutive years.

econd, and more conservatively, we set investime

considers it missing. This treats the vast majority of zero investment reporis ag le

(

treats all such reports after 1986, the last year of

T aq T ata
L Dani extr act, a3 63 Limate

We use a machinery price index to deflate nots ‘nvestment and Gxed mssels in hoth employed

categories: D’lmCHllleV and eqmpmeuu, and v

o

portea boox vaiues of capital

stock by the average deflator for year ¢ and year © - 1 tne reported boolr values refer to end
5 ¥

of year values and the deflators provide a price ‘ndex for tne entire year. Flow variables such as

investment are simply deflated by year £ price cefators. From here on, our notation vefers to rea

variabies

The capital stock is constructed from the 1980

. anc later stoclks

[av)
)
O,
ja
e
o
—1
’U
]
2
—
w
Q
L)
jon
Q
o,
£,
-
a¥)

a

are caicuiated by iterating forward using investmer

o eguation

where j indexes either machinery and equipmens o siming foliows from the fact
shat investment during year ¢ adds to the capital report “vear T — 1 o capital stock ab

the end of year . We use the depreciation rates: 0%

and equipment, and 20% for

3. 2 3 R i ) A - :
V@HlCIES.“S 111 s procedure, Lie aata are cleanv::; 11 s “” some rare WE ;libﬁ‘"

[N

O
b

r0.*Y Second, when a plant

0

that the capital stock pecomes negative, and w

&
53}
@
¢

287 < 3o = Lo L s s - .
“°1t should be noted that investment can be negat Ive reported investment

as legitimate,

*"Capital stock in “other assets” iz disiributed across categories category and and the

in the World Banlk extracs.

- such an observation ig not used in analysis. Sirce we drop extreme cutliers when

e to this observation with wn pital stocks are aiso




7 one year, we assumie that it was merely missed in the survey

aciustment.30 Finaily

L)

¢ forward over the mi

more than one vear are

o nave gone bankrupt, and any future observaticns on such a plant are drooped.

Our key dependent variable is investment ¢

(the end of the previous veas):

kS

, and

ts. and the mean, stan”

ample for the four data

[©]

ifferent treatments of initial capital stock =nd when investmen® is - as missing,

The four samples we consider are: A) the capital stocl initializ 1 book value and

¢ is missing :

Barlk extract; D) the capital stock ini

vestiment setb |

sents results from sa

]
Q

1~}
()
ep]
)

if it is missing in the World Bank extract. The subsequent an alysi

~

5 froim samples C

and B — those that set investment to missing more readily since in gen

and [ are quite similar. Where there are differences, th

On the basis of observed plant characteristics hef ided into

for whom tne observed

£ re lileel tn S
funds are like.v > be Import

characteristics suggest a middle range of financ 2nc those for whom
external funds are iikely to ~avs similar importarce.
are described in the stbsequent section with fiom Rl

A nontrivial number of plants, about

treat them as missing cbservations. Finelly, s

30That is we assume that investment roughly equalled depreciation during the o

15




Evidence from Chilean Manufacturing Plants

5

ot benavior of plants tnat are ikely and unlikely

section presents comparisons of oz

oe aaving trouble raising external funds for preductive investment. Our main measure of the

pe]

Lkeithood of a plant being credit constrained i orrvelation of cash fow and investment for =

given plant in the period before the reforms.®® We measure cash fiow as th

[

reported net profits of
a fdrm. The argument for this measure is stanasrd. Plants that ere credi* constrained rely more

investment when cash

—

avily on internal funds to finance operations and so are unable

fdow crope significantly. Thus, the size of

Our

good measure of the degree to which & plant re!
exact measure is the correlation between the ratic of net profiis tc capitel and the ratio of gross

where we use

investment to capitai over the period 1980 to 1982

the unavailable 1979 stock. While we choose ti's sample, we suspect that

1']

this is a good time veriod for observing wnich credit constrainec since 1982 was a large,

temporary downburn. Plants able to maintain scme investment or avoid seiling off capital in this

(=3

deep recession are the most likely to have had cwiers - to borrowing, or

significant internal funds.
We divide our sample of planis into thirds bazad on our measure of correlatior. of prefits

and investment. We expect the group with “zz

crecit constrained and to benefit the most from on retained profits. We call

and the third of plants with the

these plants “constrained,” the middie $aird “po

owest correlation “unconstrained,” eve this split to be

however thess

perfect, {Given this crude measure there are surels o tongeh are constrained in the unconstrained

te of tas impact of the tax reform to he biaged

sampie and vice versa. This should lead any est:

towards zero. Following these resuits we present e ¢ irom seversl albernative or complementary

. Calmaris and Hubbard {1995

1 e L. L .. .- B
310ur identification strategy is the reverse of that of

identifies firmas as credit constrained or not based on t surtax imposed om retained earnings.

Firms that retain profits despite between 7 and 27 1 taxes on such retained proflts are called
constrained. Constrained plants are found tc digplay a higher investment and cash fow than fir

we ldentify credit consiraints by sensitivity o cash How

that do nob retein profits in tn

pricr to the tax change, an: { plants dispiay a g




divisions of pianis.

\

5 plant-specific fixed effect, v, is a 5 fixed effect, C; is an indicator of whether

o)

rained, LC; is an indicatcr verialie for whether a plasi s Hkely constrained,

Dy is 2 row-vector of indicator variables for years =

factors thiat impact plant’s investment cholices

T
w
(o]
O
sl
o
i
]
7

¢ atter the tax

vectors B, and B, measure the differenti

:

reform relative to their previous investment rates a:

choices of plants deemed unlikely to be constrained. We use all a

to 1962,

Table 4 presents cur main results. The first znc d column - estimating

equation (5.1) on sample 1 correlation of investment

-

nd protits through the boom-bust period of 1980 — 382 sho increases in investment

| T

rates following the tax cuts. Constrained plants on svereg .es by over seven

_ for the average

percentage points during the tnree years of ths refrm. ag

investment rate of a given plant and for the sverage investment rate in each vear. Following the

ms decline

investment boom at the time of the reform, the vel

slewiy over time, although this effect is Turning to the

plants with medivm correlations of profits a2z we deem possibly constrained,

we aiso find a significant bocm among these plax and plant

effects.

Our results so far rel 3 of profits anc

!

investment across plants are driven b

technologies

comiparing pla 1% industries.




estment and

-
)
D
ot
)
@]
o
=]
]
it
O
4]
1.
H)

at happen to produce a high correlation between profits an

-2083 period. We firs

by controlling for

alternative

vear tnat we svudy.

da

18t are constraine

¥We first compare th

anc unconstraine

to the average investment in

tead

LEh

in eguation (5.1), and

B |
o Falar i i) R Y
7/ - TVl Yol = LD B+ OB o ey (5.2)
AN
The coefficients v, and ;- capture the
strained plants and the coefficient vectors G

for constrained and possibly constrained plants

i}

in that year. Columns *wo and

four of Table 4

nvestment rates

VUE nte rise

in investment

s that constrained

A FoaseT +
a5 0ne "WOJL expect.

snat we treat a -

=
&
£
[

It is still

is in the top

relative to the rv. Thus we

—

third for all

next divide plants by investment-profits correle®ion o

incustry.

it iz among the top

32ms 2 3 R L LI} o (27N e & X oo F .
The food produciion industry (31) is treated as four s

firms in the sample (

18




substantively ic 21 t0 tne reswits in Table 4. Plants we deem likely to be constrained experience

Larger investment booms.

Heving estapiished that plants with higher correlations of profits and investment benefit more

m, we now investigate aiternat dentifying constrained and uncon-

strzired plants. We consider three other measures

seek to measure the degree to which a plans

is short on internas funds: the ratio of short-term veserves to capital, the ratio of rental DayTenis

to capital, and the size of the firm. All of the splits are based on numbers in 1680 and 1981, when
book wvaiues are reported and well prior to the t We are ering. On balance, the

resulits of tiiese alternative spiits do not clearly su 1Y Tnaln aypoihesis.

Table 5 shows that the investment to ca nstrained Dy their holdings

of short ferm reserves in 1980 and 1981 inc 1 the same Industry and

year, but not zelative to their own average inve and the e investment rate in that

That is, Columns 1 and 3 show no evidence of increases in investment activity at the time of
; y

the reform. Columns 2 and 4 show increases in ir-r rates, but these are significantly smaller
3 J

ab.e 4. Findings using samn “and D are substantively similar. Identifying

plants as constrained by comparing their evel of

term reserves to their indusiry’s average .eve.,

we find eiightly more support for our hypothesis in semnles ¢ and sampie O only.

ve investment boom in this spit

One possible expianation for the lack of re’: cf the data

'

that fivms that are constrained may hold mor L assets to avold bankruptey than plants thal
can porrow freely. Thus plants with credit dnes =saintein low levels of short-term azsets without
pankruptcy risk and contaminate this variable as & i t constrained status. Tuere is also

the possibiiity that tne nign infdation rates in 1580 and ! w0 o pattern of reserves that is

more depencent on monevary ‘actors than real 7 we conclude that tnere i

I
n
o
!

best weal evidence o sunport our hypotiesis

Owr second alternative identification strat s that are fnancially con-

strained and have highly productive investmert ooportunitiss may ne able to rent hysical capital

)
to partially ioosen the fdnancial constraint, That is, o fn ined firm is more Zkay
S0 rent than own the build 2 6+ waether pants thas
report paying rental payments benefit more auring the years of the reforms. Since most nlants report
peying no rens, we simply & to those ths’ Jdo not. We dnd no evidence




that plants i ¢ more following *he reform.

<
The fnal alternasive identification givetegy is to assume that small plants are more likely 40 be

constrained. credit constrained - slants in the United

access o credit markets — byt in (ile

several issues arise. [Mirst, the size of

piant s generaly determined by ‘e capital stock in

H
w

period prior to that being studied. Thus, capita. sio

split. However, since " boolk capital is availab.e ant mismeasuremesnd of 1

capital stock, this would create a bhias towards s

O s SR T T Lyt B Anita] yad
Hplanse .ﬂaVlng l.l.]éﬂ IOVEERTINEN S 0 capital ratios

early iz the sample. This bias wouid create the i- asion that smal plante are growing fasier

than iarge plants prior to the tax reform and p

plants as the fex reform ig instituted. We pro sartial solution %o tnis problem by splitting

plants by the average number of employees in 1930 znc 1981 rather

The second problem with size is that most smell manufacturing plants in Chile are family-run

businesses that are perhaps limited in size by The most notable example of

AR B I . b L

this is that 14 percens of our sample is plants in 1310 3117, bakeries. In the United States, “sreail”

firms in investment studies are usuaily small ; o frms, and in 1980 and 1987 in

one percent of plants are even public. Thus rea.ly comparing srue’ p.ents 4o small plants.

Finally, currently, but even more 80 in the early “930's, Chile’s 4 - markets are significantly

less des c than those in the United States. I ezy relatively large piants in Caile do not have
access to caplial in the same way that relativery leoze ez do. In short,

1 Chlie ana more an indicator of industry, for

size is much less of an indicator of access to can

example. We provide & partizl solution to these tro’ > frms by size in tneir industry,

as discussed o

PTEvious s;

: "
~Tr oo ~

oY BLIE, ERS »\J_\/A.nL)J..LCL 1’7‘” BROAYY

Table 7 presents the resulls from dividing =
exercise is from previous studies of US date, n

as averaging 19 empioyees or iess while large planis

As Table 7 shows, there is

[F anything, it is the plants that start out the larg

In sum, plants that nave a high correlation petween cash fow (ne? oroits) and investment prior
to tne reform have the iargest increases in investment rates post




However, alternative nieasures of waich firms are

0 be constrained are not supportive of the

main nypothesis. We believe that the frst

= oest, out repors the results of our other

- alvana
anaLiyses.

6 Other Policy Reforms in Chile

We argue that in 2 country such as Chile with - investment is
constrained by the lacs of access to the credit. =7 increasing the interna: funds available to firms

corperate tax reform played a large role 1

- the sav ings exnd investment boom that

took place in Chiie. However, an alternative hynot.

s were not credit constrained

and that the increase in aggregate national savi rms implementad by Chile’s

military regime over this time period. Under thls albermative i .t t of the 1984 tax

reform was simp.y to snift the desired compositi

ot
)

savings without affecting

the aggregate investment rate.

"T'his seciion describes the major reforms that occurred in Chile over

last 25 years: the semi-

privatization of the pubiic pension system, the 1ib

ent of financial meariets

and the opening to trade and capital flows.?® Eacl major policy changes in

one area and argues that the reforms in questior 1 theory anc current evidence, unlikely

50 alter the inferences drawn so far in this paper. To Ze we €0 10% mean to argue that these

<

reforms did not venefit

economic grov. Rather sach of

reforms surely vlayed a

role. But in each case we are skepticai that

Puat differently, she corporate

tax reform caused an investrient boom, leading 2 ° These other reforms affected

the steady-state levels of cut=ut and capital per

gence to these levels, Jor most

couneries and states, is & siow process.

6.1 Privatization of the public pension syvstem

Prior to 1981, Chile had an unfunded, pay-as-you-go, oubl’

Security system.? - rate varied sig as around

rage payrol

~

“*See the cnapters in Boswort:, Dornbusch, and Laban (1994) and Perry

ietalied descrin-

reforms implemented by the Chilean government.

**For more complete descriptions, see Edwards {1996) and Diamond {1993).

]
Jy




30 percent of - an government cut and standardized the Hayrol’ tax. and

created a new system whnich mandated contributions to heavily regulated but privately-managed

accounts. All new entrants to the labor Zorce naa their payments s (20% of wages), less administrative
fees and = share for disability and heaith ‘nsurance ( (10% of wages), placed into private accoumts
waich tney could invest into one of several reguleted mutua: funde.®® Thoze emp.oyed ab the time of
the reform had tae option to switch into sae new system or remain in the old. The new gystem was
mmediatery popwar: 70 percent of private emploment switched in Sae frsh year.>’ Elderly workers

tenced to remain with the oid system and 20 p self-employed opted to participate.

I'ne new system was fully funded, with o that all plans were puaranteed by the
goverament. To pay the unfunded Hanilities of the old sysiem, the government issued = :

of new den®, “recognition bonds,” which were zought by households and slowly paid down by the

government. The fiscal costs of these unfunded i averaged 4.7 percent of GDP in 1981-

1088.°

How might

this reform be respousibie for the savings and investment boom? Firsh. note thas

and government spending doss

28 long as housenolds do not change their

not change, such a reform nas no effect on aggre

Lo national savings., In such a

7

measured household savings increases by defini

“or pecauge contribubions into private accounts &

counted as private savings, and this increas

increased punlic spending necessary

. e

to pay tne unfunded Labilities of the old system. Trsre is therefore no net effect on ag ggregate savings.

7=

But Ricardian equivaience seems lice a poor Chile in the sarly 1980's.

Chile nad poorly developed financial markets anc, = souseholds and small businesses

were financiaily consirainea. fHowever, the impazt o

L1z exactly the same as in a Ricardian

world if the households cannot access or borrowr

¢ pension accounts. The con-

sumption and Investment of constrained househo.ds doss mob oo since the privatization merely

35

Hxact estimates differ.

Bdards end Edwards (2000). The rates were
significantly higher early in the 1970,

28 . ., . . -
“"The health insurance share of the tax cou

a:th insurace from pri

providers, subject to strich ¢ self-emiploved was optional, an

this has lead t0 a significant prob

aming some of the redisiributive nature of the system by n

Table 5.

4

)




repiaces a government 10U with a particular account that the government funds by issuing a gov-

—~ <.

ernment 10U, One caveat to this argiment is that this reform might alter factor prices, but this

T rates of veturn are set by

e worid capital market. That is, the privatization of

. 1«

tne pension system does not alter saving and imvessment i the domestic and/or international cap

bsorb the additional government boncs without aitering the dornestic resl interest rate.

Indeed, in practice, the privatization seems ‘o have just re-cate gorized oublic pension contribu-

slons as private instead of public saving. Figure ¢ 4 1poses housenowd sevings into contriputions

to the privatized social security system and insc non-social sec curity saving

the trend increase in housenold savin e L7 percent of

nos {f
SN\

GDF in 1984 — 94) is

The increase

8 mirrored o savings due to

She costs of the unfunded liabilities of the old

Our discussion so far assumes that taxes are nondistortionary. Hus if private savings incentives

were affected by the reform, then the p

- <

or the

avings boom. For exampie, if payroll axes were high and no’ related to benefits before

5}

[

- wrould increase thne

tae reform, then the privatization of social sec: 1sives to earn oy giving

nousenoids greater benefits “or greater taxes ne’c. An increase in labor 8]

ULt ead o an

investment boom. Evidence on this point is provided by Gruber (1995), which - t the incidence

of payroll taxes in Chile fell fully on wages, with nc =

¢t o employment. Accor 0 this evidence,

payroi taxes under the old system did not creat:

[

Anotner alternative channe! is taat the prive to a deepening

of finencia. marikets anc zave., There iz some evidence

Q

that non-social securi ver toe relevant time - Figure 4o}, but she

i GDF from 1975 — 83 40 1984 — ©

ase. Financial marzed developmens i

referm

the next section. For now, we note thas sven i©

not lead to an investment boom in a emall open economy Lice

migns simply How out of ths countey . 07 thiz smea.l open economy

theoretica: argument on emvpirical grounds: saving rases and investment retes are highly correlated

across countries. But if high saving lead %o high investment in we would expect S0 see




6 of capital. In fact, ©ollowing the reform and through much of

b current eccount deficits, importing capital. This fact is strongly

suggestive that nigh saving did not directly cause hiz gh investment, and more importantly that the

seven reforms in Africe, two eforms in Asia,

o

in develonsd sconomiss. Samwick

(2000) finds no ev tzat countries that o | » social sec
{ ) I

s rates, with one exception, it seems un:

exception in which the reform of a public pensicn investment and saving voon

6.2 Liberalization and development of financial markets

Over the last 25 years, there has been a significen

‘ease in the voie of hank credit and publicly-

zncial markets.®Y Hovn

traded equity in Chile’s ;

oceurred in the 197075 and 1090's. The increase ‘-

airect resuls of growth rather than the other wa &7 ETOL

During the first few years of the military re

on liberalizing

(N

benking sector. From 1974 — 81, the sovernm. i iifted interest rate controls
S 9 3

2]l

ted entry

parriers to the banking industry, lowered Hquid

raquirements for banks, elimins quantitative

controis on credit, anc privatized state-owned haris. The o

a large expansion in bank

credit, wnich increased ™om 10 percent of GDE i /Y's 5o almost 60 vercent of GIDE

!

debt crisis and th

by the eariy 1980°s. This development halted wit

(U

1082. After

risis of 1982, the govers

bani 23, and

undertook tne process of iquidating or recapisal

- them, a process which tock

many years. Bank credit deciined significantly in 1082 and =

~ing during the beginning of

the investment boom. Bank credit reached its low o7 4 percent of GIF

A new pan

‘& in 1986 establishea limits on tae leverage positions of the panks, :

V2 Teq zLu‘ EImeEnts,

20 B L L et L n cad
“"He conciudes, . . . a0 courtty other than Chlle that moved 40 =

« maore on defined contributions

an incrsase in he frend saving rate iy (2000}, page 272

and Loayza (2000) and Balanr'arc 7 and H




and generaily incresssc tie su

» capacity of the Central Bank over the banking sector. These

restrictions kept bani Ccredss

2t 40 percent of GDF until the start of the 19905,

Thus, bank credit was falling as the invesimens bHoom began and did not rise as a share of outpus

DRSS

until invesiment and sav

Turning to the equity market, the stock markes played an even more minor ~o.e in Chile’s financial

el

ystem in tae 1980°s; the market value of publicly traded equity in O 5 30 percent of GDF in

Asg shown in Figure 48, it was not un®!

rapid.y. The market value of publicly-traded stoclks n

to 84 percens in 18955 3¢

P

35 percent of GDF in 1080 ¢

the 1990°s, the deepening of Chile's capital ma

to the growth in tae stock market.
IWight taese changes in Chile’s financial structi-e b

They could explain the investment boom if firr

o tae deepening of Chile’s financial markets.

to obtain fnmancing for thelr investments as & 1

However, the aggregate evidence ir wiced by external
ggreg

credit bub rather oy ro

=

ained earnings. In addis

naing poom and the stock

market boom in Chiie does not support the hync taab the investment hoorm ‘s due to devel

984 to "LJSJ but

ments in Chile’s financial market. The investmers Soom ‘n Chile took place o

garegate bank credit did not increase over this t:n2z nericd. Similarly,

9—7

meariget did not

i
8
1&4

ests that the investment

ncrease significantly until the 1990's, after the »

5

boom caused the deve an Soe reverse.*?

Finaliy, we check - credit-constrained firms had

MOre access =atment of i

firms (measured as fi 1 of to casn-flow)

“*This increase is only wartially due to an ncrease b

equity, computed by dividing the market value o
e ¥

secome less sensitive i

bment of pubiicly traded companies was .ess semsitive to cash-fiow, but o0y

DD
o1




B

relative to the investment are unconstrained. If this boom were due to an increased

access to credit, then we would expect the ratio of interest payments to capital would rise for our

1

constrained firms relative to our unconstrained firms. To test this hypothesis, we estimate equations

Joe

(5.2} and (5.2) with interest payments o capital as the dependent variable. We find little evider.ce

m

of tais effect. Tabie 8 shows that the regres sanple A showing &

gtabistical rise in interest payments to depnt and & reverse,

6.3 Trade liberalization

Another maior reform pursued by Chile in the : 18705 and early 1980s was the liberaization
v k ) J

ooy

f : 43 :
its trade regiume. ™ During

; S H . [
5, Liile, Lice many deveu

the 1960's and

O

pursued policies of import substitution. By 1 i addition to multiple official exchange rates

-

and guantitative restrictions on imports, the averaze tarif rate

ceedea 100 percent. Among the
economic reforms pursued by the Pinochet government was international economic openness, so that
by 1979, the average tariff rate nad fallen %o 12 vercent and many of the regulatory restrictions on

Fl

peen removed. From 1976 to 1981, Chilean manufacturing production

importing and exporsing nad

grew by 25 percent, but at the same time, the b ned and the real exchange rate

appreciated significantly.

Whiie the liberalization would seem like a “oon to growth and possibly a direct cause of high
N g

rates of investment, policy reversed direction dur’ % crisis and the deep 1982 recession. By

1984, when the investment bo average of 36 percent. It seems

unlikery that decreased op As the economy improved, toe

not lead I35, The investmen? ©

peen an smportant foundation for growta,

D
(&3]




7 Conclusion

I 1984, Chile naa & poory developed & =m, with many banks under public contrcl

or poory capitalizec. Average cdouble the rates of five vears earlier. The sei-

)
5
S
il
=
=
<

government den

[

tization of the public pension system hac moved a large amount of implicit

an explicit form. Yet, unlike the other Latin American economies, Chile experienced an investn

and growth boom over the next decade.

Tnis paper makes the novel argument that a corporate fax reform is the most direct cause of this

tne zass that tiae reduction in the haxabtion

boom. We use aggregate and plant-ievel data &

of retained earnings allowed financially coms’y

investment activities. Plants tnat exhibit a nigh correl flow prior o

the tax reform increase tneir investment rates

reform. Our case is not airtight, as the plans-.  main |

other identification strategies, strategies which we view as inferior bub not withont some meris.
‘The more general point of our paper is thas, In countries with poorly developed financial markets,
s and can tnerefore be

taxation of retained profits can have a significant effect on corporate savin

particularly harmful for growth. Taxation of retained carnings slows convergence and growth o

-state in an economy already burdened oy peoor financial mavkets. By taxing retained prof

the government removes internal funds from some frms where the value of these resources excesd

the real interest rate. In an economy with wel deveioped finaucial markets, this form of taxation ‘s

not particularly harmful.

‘This argument is conditioned on a country heving otherwise favorable macroeconomic policies

and conditions. In an econ perty rights, poor

opportunities for proft

Finally, in terms of the contripution o unae

rogs-country differences in sav-

ings and investment rates, cur paper adds to ov  dnancial markeis are &

significant tactor retaraing economic growth. Sorate gav rtant source of produciive

investment, and policies tnat increase the internal funds avallable to Arms may nave disproporiion-

Wt 1“ gu uuba
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Marginal Tax Retez | Tax Bracket Marginal Tax Rate |
1083 198« 1985 | (1986) 1986
0.00 0.00 0.0C | 0-32,140 0.00
,140-80,35 .08 0.07  0.06 | 22,140-96,420 0.08
80,350-128,660  0.13  0.1Z2  0.11 | §6,420-160,700 ¢.10
128,560-176,770  0.18  0.17 016 | 160,700-224,080 0.18
176,770-224,980  0.28  0.27 30-289,260 !
224,980-2735,190  0.38  0.37 60-385,680 a8
273,190-2 0.48 047 0.8 ,6380-482,100 4z
above 208 0.7 056 e 482,100 &0

Sociedad Anonimas Sociedades Limitadas
Retained FProfits

Distriputea Profits

M
o
v
I

Distributed Profits

pre-1984

1935
post 1985

T

o«

C

D

460
57U
235
160

D O -

[V

[
3
i

()
)

Table Z: Corporate Tax Rates in Chile pre and post Reform
p P p

Notes. 7 is the margina. cersona. income




Table 3

Number of Plants and Investment Capital Ratios by Year and Sample

Sampie A

iaiized as the reported book value 1g reporied book val

missing if zero in two consecutive years Imvastne
Number of Mean Median Year
Observations

wing the World Bank extract
Standara  Median
Deviation

1981 1,869 G361 0.091 0.287 3.000
1932 5,750 0.265 3,031 3.202 0.000
1583 1,450 2.235 0.029 ‘

1934 1,306 0228 0.255 5.051

1985 1,197 3.005 C.i71 2.039 1.062

1586 999 3.145 C.269 0.067 0.087

1987 855 3,138 8.21% 02.069 0,105

1928 806 G.135 0.219 0.079 atis

1529 0.158 G217 £.093 0125

1990 G.164 0. 0.088 o122

1991 0.168 0. 0.107 0.135

1992 0.204 0 0.125 1.144

Year Number of Mean
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Number of
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Note: Samples A and B sets investment and ihe capita
Samples C and D follow the World Banx exiract set




Table 4

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

Sample A Sample 3

High correlation durmy:

High correlation piants in: 1984 {0.020}
1885 (0.020)
1986 (C.C22) ). 0.
1887 (0.024) S.0Z1 (0.027
1988 (0.024) a.ceeg (o.oen
1869 (0.024) 0.024  (0.028
1980 (0.025) 5.048 281
1991 (C.025) 0.028
1892 (3.028) 0.037
Medium correlation dummy: - -0.043
Medium correlation slants in: : (0.019) 0 0. 0008
(0.020) 0 X 2.
{C.022) & o 0.
(0.023; 3. Z. 0.
(0.024} G C. C.
{0.024) o) 3. o,
{0.0z24) - S 3.
(0.023) a 2.
{0.023) -2 J. 2.

Ne Yes
Slant =ifects =t S '3z No
Number of Obs 13063 £alas 10041 10044

/estin

Note: Samples A and B {reat investinent and cesita: siock as missing
consecuiive years. Sample A construcis capitai siock starting fir
stock starting from the 1980 construcied measure in the World Bank extract.

til at least 1985, Gea text for fy

clude only plants that survive




Investment to Capital Regressions on Year and Short Term Resery
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Mecium ST reserves dummy:
Medium ST reserves:

Year Effects:
Industry x Year Effects

Plant Effecis

Number of Chs

Note: Samples A and B treat investment and ca
Sampie A constructs capital stock start
constructed measure in the World Bank exiract
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Table 5

Sample B

[=

G
0.026

& ¢
O
5
y

{0.018}
{G.019)
{0.020)
(0.021;
(0.022)

(0.022)
(0.023)
(0.023)
(0.023)
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2 Ien
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[as)

0.011

e
mie 1
i Yes
(85 No

reporied as zero

uple B constiuess capit

sategoriss in two cons:




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

Sample A Sample B

h rent dummy:
migh rent piants in: 19384

i (0.017)
e 0.017)
15 019) |
19 0.020) |
1988 021
1989 021
1990 021)
)
1294 022)
1992 022)

Year Effacts £t M = Nz
Industry X Year Effects No e

Flant Effecta 3 NO
Number of Chs 1084+ "

Note: Samples A and B treat investment and capital stock as missin
Sampls A consiructs capital stock
construcied measure in the World Bank ex
1985, See text for fi

consecuiive years.
from the 1980
urvive until at least I

ta:

ting from the book value rep

rea

tract. Regressions are run or

crther details,




Table 7

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

Sample A Sample B
I
(2
)
N Coeif.
Small plant dummy: 3.057 !
i 1984 0,034 (0.019) 0.0z21 ¢ Ke
1885 2 (0.019) -0.020 (6 X
1966 G 213 -0.00e (G It
1887 ) -0.026 (C.
1888 ) 0.C014 (0 0
1588 3} -0.082 (G, {2
188¢ ) 2 (0.0
1581 5 (0 .
1692 y

{
=
=1
i
E
=

Medium piant

Medivum plants in: 1684 -0.002  (C.01e) -C.Ct
1985 -G.C07  (0.019) 004 c.C |
. - o - 1
1928 G015 (0.020) ? 0.0 |
1967 -G.008  (0.021) 12 -0.0 |
19885 0.009 (0.022) 0.0z0 L1
1983 -0.022 {0.022; -0.013 o ;
198G -0.041 {0.023) -0.029
1961 -0.036  {0.023) -0.018 !
1582 (0.023) 0003
ras [ NG
Mo Yes e
No e

Number of Obs

o
o
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wi
o
=
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Noie: Semples A end B treat investie
Sample A coustructs capital stock starti
constiucted nieasure

nd capital stock as missing i

if inv

¢ from th2 book value reporied in 1980;

the World Bank are run on data from 1

I

See Lext for fi

1985, 3izs is measured by number of wor




Table 8

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

|
Sample A Sample B \
i

N2
I
O
o
@

High correlation dumrmy:
1 plant: 1984 .0
1985 0.0

DD

(0.038)
(0.039)
(0.042)
10.045)
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Figure 1a

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

Figure 1b

Saving and investment Rates in Chile
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Figure 2a

Investment to GDP in Latin America
~rgentina, Brazil, Colombia, Mexico, and Venezuela
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Figure 2b

Sources of Saving in Chile
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Figure 3a

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

Household Savings
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Figure 4b

Market Value of Publizi, Traded Stocks




