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ABSTRACT/RESUME

Regulation and investment

One commonly held view about the difference between continental European countries and other
OECD countries, especially the United States, is that the heavy regulation of Europe reduces its growth.
Using newly assembled data on regulation in several sectors of many OECD countries, we provide
substantial and robust evidence that various measures of regulation in the product market, concerning in
particular entry barriers, are negatively related to investment. The implications of our analysis are clear:
regulatory reforms, especially those that liberalise entry, are very likely to spur investment.

JEL classifications: E22, L51, L9, C33, K23
Keywords: regulation, investment, pand data
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Régulation and investissement

Une opinion largement diffuse met en relation le moindre taux de croissance des pays européens
vis-avis d’autres pays de I’OCDE, et en particulier les Etats-Unis, avec une plus forte régulation des
marchés en Europe. A I'aide d une nouvelle base de données concernant la régulation sectorielle de
plusieurs pays de I'OCDE, nous montrons que certaines mesures de la régulation dans les marchés des
biens, surtout celles qui imposent des barriéres a I’ entrée dans les marchés potentiellement concurrentiels,
ont un effet négatif et significatif sur laformation de capita. Les implications de notre analyse sont claires:
il est trés probable que les réformes de la réglementation, spécialement celles qui tendent a libéraliser
I’ accés aux marchés, puissent stimuler I’ investi ssement.

Classification JEL : E22, L51, L9, C33, K23
Mots-clefs : régulation, investissement, données de panel.
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REGULATION AND INVESTMENT

Alberto Alesing, Silvia Ardagna, Giuseppe Nicoletti and Fabio Schiantarelli*

(Harvard University, Wellesley College, OECD and Boston College)

Abstract

e corm ||||_-. hieled wiew alsout the difference betwoen continental

]':.|||'|||-|-;:r| cosiinlries anal olher OECD ocopome, .:u|:-.:1'i:|'||'\-. the Unitesl
States, 15 that ol heavy resulation of BT 1] e pedlnees its growt . Lsing
newly mssombled dats on regulation in several sectors of many OECD
cotntries, we provide substantial and robust evidence char varioons mea-
stires ol regulntion o e producet macket, concerning i particular eo-
trv barriers, are negatively relaved to investment, The implications of
onir analyais are clears regulatory reforms, especially those tlan libser=
alize entry, are very likely to spar investment,

1 Introduction

In the past decade the rate of GDP growth has been remarkably diffecent
amongst OECLE countries, One of cthe most striking and olten cited com
parizon is the one between the US with a 4.5 percent average GDP groweh

i the second hall of the nineties and lacge continental Enropenn evonamnies
(Ceermuny, [taly and Framcee) with 2 percent average srow bl One conumonly
held explanation of these differences is that a stricter regulacion of markets
has prevented Faster growth in msny Eurapean countries especially in a pe

|i|:-||.. I||l' I|i:|||'1 iq'w. |:-|. I':|;|i-:| 'Il'-:'||||-:a-|1:-;|i|'.'|| i.|||||l'.':||i|-|';. Ih thi= true? | ||i*-C ||.:||:-|'I:

We would like to thank Frank Gollop and participants at seminars at Boston College, Brandeis and
IGIER Bocconi for useful comments. Alesina is grateful for financial support to the NSF for a grant

through the NBER. The views expressed in the paper are those of the authors and do not necessarily
represent those of the institutions to which they are affiliated.
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sugpests that the answer is “ves": varions measores of prodoct market regi-
lation are negatively related to fovestient, which is, of course, an important
engine of growth.

In the last decade or s0, most OECD countries have experienced some
[orm of regulatory reforms (deregulation for short) ]m[rl_\'i.n;.{ entry liberal-
ization and privatization. However, the timing, extent, natore, and starting
point varies across countries. For instance, the United States started dereg-
nlating earlier, alveady in the seventies, In 1977, 17 per cent of the US GNP
was produced by fully regulated industries, and by 19538 this total had been
cut to 6.6 percent of GNP Other early and decisive reformers have boen
New Zealand and Britain, while laggards have been Italy and France,

We rely on these diverse historvies to stady the effects of regulatory re-
[orms in sectors which were traditionally most heavily sheltered from com-
petition and have witnessed, ot different times and to different degrees, somee
form of deregulation and privatization in varions conntries. Specifically, we
look at the effects of regulation on investment in the transport (airlines, road
fredght and railwayvs), commuinication (telecommumications and postal) and
utilities (electricity and gas) sectors, We measare regulation with different
time varying indicators that capture entry barriers and the extent of public
u‘l.'l.':lu*l'#hij:: among other things.

Wee findd that regulatory reforms have had g significant positive impact
o capital accnmmlation i the transport, communication, and utilities in-
dustrics,  In particular, liberalization of entry in potentially competitive
markets seems to have had the largest and most signilicant impact oo pei-
vate investient.” The effect of privatization is less clear-cut. On the one
hand privatization may lead to more profit opportunities for private firms;
o the other hand public ecmterprises may overinvest. if they parsne political
ohjectives and for if managers are not congtrained by the discipline imposed
by capital markets. There is also evidence that the marginal effect of dereg-
nlation on investment is greater when the policy reform 18 large and when
changes oceur starting from already lower levels of resulation.  In other
\\'{J]'{JH, ."-iIlIEI“. 1'IJ.HIJ.;L’;1.‘H i.JI il |:]l"rl.'l.'_'|-' l'[",'_";“.lEILl."l:I l‘ll".'i.l'i.]]ll]l.l"lll Are ol I]I:".i"]_".' 1in
produce mmch of an effect,

'Sew Winston (1993), The gures are from the January 1991 Survey of Current Busi-
Thess,

e eonclinsion that leas Intriisive gowermmenl intervention fvors |Jri1‘:|l|' invesL el
i= consistent with the lnding by Alesina et al, (2002}, They show in a panel of QECD
couniries that a redwction of the size of government measurved by total spending over GOF
ancd total taxatbon inereases e private acewmulation of capital, Resalis by Blanehad
and Perottd (2002) specifically on the US are on the same line,
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Much of the literature on the effects of regulation in OECD countries is
coieered with the labor market, see for instance, Blanchard and Wolfers
(2000}, Work on the macroeconomic effects of soods mearket 15 more I
Blanchard and Giavazzi (2001) develop an insightful model of both labor
market and product market regulation and their interconnection. Nicoletti
etoal, (20004, bl provide empirical evidence in favor of a negative effect
ol anti-competitive product market regulaiion on cooplovment inoa panel
of OECD countries.  Moreover, Nicoletti and Scarpetta (2002) find that
product market regulation lowers multifactor productivity growth in OECD
countries, while Bassaning and Ernst (2002) find a nesative effect of resn-
lation on R&D. Finally, Djankov, La Porta, Lopes de Silanes, amd Shleifer
(2002} [ocus on regulations that allect how easy it i= to start a buginess
in B3 countries. Their paper contrasts developing countries with develogsed
ones and lends support to the view of excessive regulation as a hindrance to
entrepreneurship.! To our knowledge, there are no contributions in the [it-
erature that use broad time varving measures of product market regolation
anid look at the relationship betwoeen regoalatory reforms and investment in
a panel context.

The paper is organized asz follows, Section 2 presents a gimple model to
illustrate the channels throngh which regulation can affect capital accmmn-
lation. Section 3 describes our data and, in particular, the measarement of
the regulatory environment, Section 4 discusses our results in sectors (util-
ities, telecommunication, transport) which were heavily regulated and have
experienced varions forms of deregulation. The last section conchides,

2  Product Market Regulation and Investment: Some
Theory

Product macket regulation can indluenes investowent i several ways, Fiest.,
as Blanchard and Giavazzi (2001) emphasize in a non-competitive model of
eiploviment determination, changes in regulation affect the markap of prices
over marginal costs, becanse of their impact, for instance, on entry barriers
and, hence, on the mumber of firms, Second, regulation can influence the

FThere is of course a vast literature on the microeconomics of regulation and derogn-
lation. See for instance the SHTYEY b Joabow and Bose [ 1980) and Winston (1905

A related literature asks the apeestion whet her compaetition stimulates  firms” prosee
tivity. Sew, For instanee, Neckell (1996 who shows it baotl che level amd growih rdes
of firms" productivicy are positively affected by measures of competition. This suggests
that regulatory reforms sloald lave positive peoduactivity offects, nsofar as they saceeed
in stimmlating competition,
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costg that even existing firms face when expanding their productive capacity.
For example, red tape and other forms of regulatory burdens can inereass
firms' costs of adjusting the capital stock and hamper their capacity to react
to changes in fandamentals. Third, for certain sectors, resulation mposes
a ceiling on the rate of return on capital ihat firms arve allowed o earn:
this affects the demand for capital relative to labor (Averch and Johnson
(1962 )). Finally, if product markets regulatory refonms ooear together with
privatization (or nationalization) policies, changes in ownership structore
can also affect investiment.

We begin by embedding the Hrst two ideas in a standard model of invest-
ment with imperfect competition in the output market.” We then discuss
Lhe effect of regulation that imposes a ceiling on the rate of returmn on capital
and the ellect of a reduction in the importance of public enterprises.

2.1 Regulation, the markup and adjustment costs

We assume that each monopolistic competitive G produces a differentiated
produoct with capital and labor and faces a demnand for its good of the form:

L—D(L)—(L) (1]
; T T

where Y is average real ot it clermanded, P the average price level, and ¢
the elasticity of demand.% As in Blanchard and Giavazz (2000 ), we assnnse
that the elasticity of demand varies inversely with the degree of prodoct
market regulation: tighter regulation is associated with a lower elasticity.
O way to rationalize this is to assume that the elasticity of demand is

an increasing lunction of the number of s, wm. Heonce, 2 = gim). where
4 T - ' = - y ,
i (-} =0 If we deline the markap of prices over marginal costs as (14 gi) =

*In Blanchard and Giavazzi (2000) output i= 8 function of emplovment only, The foeus
of this paper is on prodoct and labor market regulation. We abstract from non-com petitive
.Ii'llll:.ll' IIIJI.rl";I'l'i i‘lllll. I-Tl::llll IIIIHII' |||||.rh|'t rl'u.ll.lll.!lﬂlll.. ]Illl VL I'II(il:lif‘i"IJI'ill'l' lll.l"' 1']|||-i.;|| ."ul-lll'k..
See also Spector [ H02),

"IF the demand functions are derived from Dixit-Stiglitz preferences, T has the standard
{ES form.

O ber aapocts of regulation may also affect ihe elasticity of demand, for any given
m, For instance, clhianges in tarifl and non tacifl barriers may affeet the availability of
{-::r-r-igu prnrlm'l.- o dlesmestie markets anpd, leenoe, the r-l:ui1:|r'illl.' al dlemmaned. F'ii.|||i|.l||'|.'.'.
1]||' I.il.l.!l"'l' 'l'l.'ill. I'H" II.Erl"":'ll'il Iﬂ' ||'|E' iJI.l Iﬂllllu'lit:lll '.:lr LEURTRNPJERTH .'i[i'lll.il]l.rlL'i HiSeNEL] |.1||.|||1|'i|:'."-
A .*-i|||.|.r|l.' way Lo |:|.|1.ll.|.i.f3.' the model o aceount for .‘-:II.']I cffects would be to weite, as
Blaneharod sl Gravieszn (1 | s, # '._'";;I:ru'l. w i i I'} = ] wiwl T RHTEATR RS il aspects

|:-r |H'\IZJI|.IIIZ'| JII.iI:I'liE'l :I'I'H'll.l.il.! i.IIIL rnal iilll!"ll. il]]ll".'l'- F':.III.I":' wit I|.1I [[ENLE IIL:II'IJ!"- il l:'llll.ll.].:.i"!‘- iJI IJ'IIEII:'
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(ﬁ} then g is a decreasing lunction of the mumber of irms (g = pgim)),

with ]u'r < ().

We begin by assuming that the regulatory authority (the government
for short) determines administratively the munber of finms. In this case,
deregulation of prodoct markets leads to a larger nomber of firms, henee, a
decrease in g, In the next section, we let instead the nomber of firms to be
endogenously determined by a standard entry condition, bat entry s costly
aned regulation determines the sise of such costs, Firms choose capital aned
labor to maximize the present discounted value of cash fow Vo

3 ”» W bl
o —rt |1 g w Bodigag. ,
1 fu [Ff (K, L) FL, 1 AR fl.-] ilf (2]
i

where /G, Lpand £ denote capital, labor and investment, respectively.
Fik,, L) is linear and homogeneons in &, and L; with decreasing returns
to vach [actor, Wi the nominal wage (assuwmed to be identical for each
livm) aned v is the real rate of interest.®

Firms face adjustment costs that have the standard linear homogeneous
quadratic form &[T{-lul-]gh',- We assume that prodoct market regulation also
adlfects & In erl!]-l'ull:-u'- deregnlation decreases it. With this we capture the
recluction in the shadow and actual costz “ol doing business” associated with
vexl tape and other administrative impediments that hamper hrms” choices,
The maximization problem is subject to the goods” demand fonetion (1) amd
Lo the caplial acemmuolation equation:

K;=1; — 6K (3]

For the sake of simplicity, we assaume that v is exogenous, as in a small open

barriers or on the introduction of common standards, we will continee with our simpler
specification.  Finally, mote also that an ioverse relation hetween the markop and the
nummher of firms can be obstained i s variety of models and does net requice & mode] with
product differentiation. For instanee, 10 balds inoa oscedel with Cowenet conpset i ion and
homosgenoeans prosuets,

Mote that we sre assaming constant return tooscale, Some industrees may be regulated
hecawse they display natural moncpoely characteristies due to the presence of increasing
returns. We cnn easily model inercasing retwrns following Rodenibserg aned Weson ford {1995 )
by wsing the prodwetioon Dimetion FLA, L —d wicth FUK,. L) displaving constant seturns,
amd B representing a positive constant determined by techoology ooy amd capturing Rxed
costs,  MNote that sinee the hrst order conditions amd the equations of motion remain
unaltered the conclusions obtained in section 2,1 would be unchanged,
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economy, and constant,” We can then easily derive the st order conditions
for labor, investment and the capital stock, Imposing the syinmetric eqgui
librinm =o that 2 = T, substii wting the first order condition for investment
into the first order condition for capital and in equation (3) and rearranging,
wie abitain:

Flk)Y = kF (k) = (1 + phw (4]
: 1. .
A':[—Ir;—lﬁ—ﬁl [ 5]
f
q=1(r+8&g— [njl + i) '_.FJ[.Tf} - ,}l—hfr;— 1]"'] ()

where b = KL, w = Ii'l'l.".l'_"uml wir have dropped subsceript ¢ sinee all
firms behave identically in equilibrinm.  Equations (3) amd (G) determine
the equilibrinm path for the capital-labor ratio, &, and the shadow valoe
of capital, g, for a given g and b Also, given the assumption of a fixed
labor supply, L. equations () and (6] determine the equilibrinm level of the
ageregate capital stock as K = EL. The system is saddle-path stable. Using
(5} amd (6], we obtain the steady state value of b oas:

_,f"[.H-[I I;leh' Iﬁ}-iaﬁ(rw%)] (7

Equation (7] implies that an unanticipated permanent increase in the
number of firms allowed to operate generates a decrease in the markap, p,
and leads (ceferis paribus | to an increase in the steady state value of & (sinoe
_,fﬂl.frfl is negative), Le. Ok 80m = 0. Following the decrease in ge, the shadow
value of capital jumps up, leading to an increase in the investiment rate until
the new steady state is reached. Similarly, for given g, a decrease in the
adjustinent cost parameter b leads to an increase in the steady state Jevel
of &, Lo, /il = 0. In response to a regalatory reform that decrenses
the cost of adjusting the capital stock, the shadow value of capital initiallv
jumps up and then it settles tooa lower steady state valoe, Moreover, lirms’

Uit 4] ey of our countries ame incdes] sapsll open economies,  Another way of
closing the model s to consider explicitly che comsumption choiee of individuals, &5 in
Abel and Blanchard {1 This complicates the model, without providing additioamal
imsight= for the parpose at hand.
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investment 8 now more responsive to the marginal profitability of eapital.
Henes, the capital stock increases in the long-ran.

In conclusion, deregulation, by decreasing g or H or both, leads o an
expansion of the capital stock and iovestment through both the markup
and the adjustment cost channel. Using the previous results and the st
ordler condition of the firm with respect to labor (4), one can show that
the real wage decreases in g and 6 A decrease in the warkup or in the
adjustment cost parameter leads to a higher capital stock and, hence, to a
higher marginal prodoct of labor. Moreover, the markup also acts as a tax
on the use of labor, at each level of & Hence, a decrease in g leads 1o a
higher labor demand and, given a fixed labor supply, to a higher equilibrinm

v eren N
W,

2.2 Regulation and entry: endogenizing the number of firms

l.'[} Lo this |m]::|1., wer lave assimesd that the Fonveriinent can paadate the
1ML lIJ‘I'l' 'Llf I] rins= i.ll LJ.II' [Jl'rll'l'ﬂ'“[. 1| iH e ["I'i-l.“.?-i' i.[' Lok A=s1ine LIJi'Il |] Le* llllllll:]‘l."]'
of firmes s endogenonsly determined and ean only be indirectly affected by
the government through regulation of entry. Firms entry and exit the marked
and the mumber of firms 1= determined by the following condition:

I = W b I 4
"t — P l=FK:. L)—- =1L: P L Y =7 '
| I[i l?f |I‘L‘.L..,I TL, L '_;"Ih-l-'l j'l.‘ af I'.F'L, ]
]

where TR, measures entry costs, established by regulation and assomed
Lo be proportional Lo capital. Note that the model’s qualitative concelusions
on the effect of regulation on iovestinent do not change it we assume thiat
entry costs are proportional to labor (o = TL; ) or are lixed (0 = 7). Eguation
(®] implies:

av ) I | b Iy g,
ﬂ'_i = §l I:?J"Ht,.!qj ?l’q { E[EJ i (1]
In steady state [; = 6K, and JdV/df = 0. Hence, given the linear

homogencity of F{A,, L;), in the symmmetrie eqguilibrinm, we can rewrite the

Wnote that in the Blanchard and Giavazzi's (2001} model, there is an inverse relation-
ship between the peal wage amd te markop as well, Exogenons decreases in the markup
Tl oo Bigher real wage also o the dyvosmie geperal equilibriom model of Tiotenbery
ancd Woodford {(15G) who allow for o variable labor supply amd capital socumulation.
I.ll.'l"'f'\-l INFRINL -'|.I'h|| i]:l.'ﬂ"-'l.'\-i".'\-. E'Hjjlm ill:.:. il ':J'.'l'l"'!l:"\-!' il] |.|“' ||Ji.1|'k.“.EF.

10
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entry condition that allows to determine the number of firms o as:

Vv i
fik) — 1}{: — 81+ g}k = rk (10)

From the first order condition for labor (4), the wage 5 a function of k.
Moreover, & is an implicit. function of g, hence o, and b theough (T, ie.
ko= Rlplglm) by, with by = 0 and &y < 0, Therefore, (107 determines
implicitly the mumber of firms as a funetion of entry costs, o, the adjostment
cost parameter &, the depreciation rate 8, the interest rate ¢, and the fixed
labor supply, T.

The effect of a change In entry costs on investent can be decomposed
in: a) the impact of entry costs on the number of firms and &) the effect of
Lhe mumber of firms on the capital stock, e 0k 08 = [0/ m) (e /i)
We have already shown above that di: /i = 0, hence we nesd to determine
the sign of ntIf.ll,"-f.'F, One can cheek that, without further assamptions, the
sign of dim OF is ambiguons. If F{K;, L;) is Cobb-Donglas with an elasticiiy
of outpat with respect to capital equal to o, it i possible to show that a
sullicient comdition for deresulation to lead to an increase in the number of
firms (6 < 1) s

| "+ rh
e =—1 — (11)
It oo B el e —

This condition 1= almost surely satished for reasonable parameters com-
binations, so that a decrease in entry costs generates an inerease in the
mumbar of firms, a decrease in the markap, and an inerease in the capital
stock., For instance, for o = 035, ¢ = .02, & = 0,06, b = 10, din /07 is
negative if the markap g is lower than 157%, Thus, a redoction in entry
sl |.1'EI.1IH Lo @l j.lll'l'{"i'I.H-E" i]l 1][1" ]lllL]lIH"]' Uf Ji.l'[JL"-i i-l]ll.l il ]lil“'l."l' ]l]Ell'I:'i. llEJ‘.II

Let's now consider the steady state effect of a change in the adjustment
cost parameter, allowing for a change in the equilibrinm momber of lirms that
may ocenur a2 a result of variations in b In the long-run with m variable,
the total effect is dic/db = (/) + (dk /i) (Dm/db). As shown above,
deregulation captured by a decrease in b has a pesitive elfect on the capital
stock, for a given e, sinee dkSah < 0, Also, (kb /dm) = 0, However, it is
not possible to sign dieSab, and, henee, the total effect, withoat additional

LIf the production function is £ &, L;] — ®. in order to allow for increasing returns,
the term %’51 sliculd be included on the Ths of {100 making more lkely that a decrease

i oentry costs inereases . Thae sallickent comdition o {117 remains anchanged.

11
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asgsumptions. Again, some algebra leads us (o conclude that, under a Cobb-
Douglas technology, the condition in (11) guarantees that ok /db < 0 Heoes,
al=0 in this case, a regulatory reform that decreases the cost for the firm to
adjust their capacity leads to a higher level of the capital stock in the long
rim.

The general conclusion that can be derived from the models we have
analyaed so far is that deregulation of prodoct markets has a positive effect
on capital accumulation if it generates a reduction in the markap of prices
over marginal costs (Tor instance throngh a redoction in entry barriers) or
il it lowers costs of adjusting the capital stock.

2.3 Two additional channels

Regnlation can allect investoment through twos adcditional chaonels, The hrse
channel 18 operative when regulation imposes a ceiling on the rate of return
on capital invested in some sectors. I the constraint binds, the choice of
factor proportion may be altered in favor of more capital intensive technigues
and the amount of capital vsed nereases relative to the one chosen in the
abgenee of constraintg,  This 2 the well know argument doue originally to
Averch and Johnson {1962) and refined, subsequently, by other anthors.!2
The basic idea is that by investing in additional eapital, lrms inerease the
base to which the (constrained) rate of return s applied, resalting in a
oreater total remmuneration for capital, The consequence is that redoction
in the rate of relurn on capital below the prolit maximizing level (resulting
from the imposition of a binding celling ) leads to an inerease in the eapital
stock. The lower the allowed rate of return s, the greater is the capital stock
employed by the firm." Removing the binding constraint would, instead,
rexluce the desived capital stock and therefore investment.

The second argnment has to do with the presence of public or semi-
public enterprises, which in many countries accounted for a large fraction of
prodiction in some sectors such as utilities amd transport, and also in the
manufacturing sector, Product market reaculatory reforms that have taken
place in the last decades have often been accompanied by privatization. The

1 Gy allso '|'.l|k.||.'.u|.|||.l| (R wnel Bavmol and Klevorick -II!JT'H:-. The relevanoe of &l
Averch-Jdohnson model has been debated empirically, typically in the power generating
sector, with mixed pesuliz, See, for instance, Potersen (1975) and Boves [ 1976).

U One can obtain similar predictions if the regulatory anthority sets directly the (rela-
tive) prices finms can charge and mandates that firms satisfy all demand at those prices,
If prices ave sef below the [monopaly ) maximizing prices outpiit demanded soulid rise vel-
r|1il.'v|' b I|1r' st rn.'|||1~r! OEE, _1|.:-. n rr-.-.|||1 r||1=1|,|:'|||||_r|1| nl' h-||l||_ :'upirln] JI|||:‘| |J|h-|||' '.1.'m|_|4|_
he higher. for given factor prices.
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digappearing or reduced importance of a dominant publicly owned player,
facing a soft budget constraint, is one of the reasons why deregulation has
lead to a decrease in entry barriers for new privately owned firms, The model
with entry costs we have analveed above captures therefore the shrinking
role of public enterprises il we think of TR as a shadow cost.

However, public enterprises may have been heavy investors becanse of
a political mandate imposed on them or becanse of their managers’s in-
centives,  Managers of public enterprises often behave as empire boilders,
because their rewarnd in terms of monetary compensation, power, and perks
may be related to the size of the organization. It i= also unlikely that capital
markets can effectively restrict this tvpe of behavior, Alternatively, their ol
jective may be to maximize political support, and this may lead o set prices
below the profit maximizing level (Peltzman (1971)). Thus, one may have
overexpansion and over-investinent in public enterprises, so that with priva-
tization total investment might fall. In order to disentangle the multifacetoed
effecta of privatization one would need a break down of data on an inter
nationally comparable basis of ovestment by sectors and by tvpe of lrmn:
private, private with public participation, public, ete, Unfortunately, these
data are not available, Therefore, if total investiment increases after a policy
change that implies both privatization and a lowering of entry barriers, it
may mean that the inerease of private investiment more than compensate
the possible fall of vestment. in privatized enterprises,

2.4 Summing up

The effect of “deregulation”™ on investinent is in theory at least ambiguons.
Reforms which imply reduction in entry barriers or in the markup tend
Lor Dol b an inerease in investiment, Aspects of deregulation that remove
binding consiraints on rates of return or imply privatization of public or
serni-public enterprises may determine a redoction of investment, In the end,
Lhe answer has to be ound empirically. The previous discussion will goide
s in what aspects of deregulation should have which effect on investmendt.

3  The Data

For our empirical assessment of the effects of product market regulation
we nse tme varving measures of regulation for several non manafacturing
industries in OECD conntries, for which investiment, capital and valoe added
data are also available. In the two next subsections we desceribe in detail the
constriction of the main varinbles vged in estimation.
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3.1 The Industry-Level Regulation Data

In order to capture the intensity of regulation, we use data collected and
deseribed by Nicolettl et al, (2000, who extended the cross-sectional data
contained in the OECD loternational Regulation Database,  These daca
are used to construct time-series indicators of overall regulation, barriers to
entry and public ownership [vom TS to 1996 in 21 OECD countries | Auns-
tralin, Austria, Belgiom, Canada, Switzerland, Germany, Denmark, Spain,
Finland, Franee, UK, Greece, Ireland, Ttaly, Japan, the Netherlands, Nor-
way, Portugal, Sweden, US, New dealand) for seven non-manafacturing in-
districs: electricity and gas supply (generation, transmisgion, distribution),
road freight, air passenger transport, rail transport, post (basic letter, basic
parcel and express mail) amd telecommunications {(lxed and mobile). The
regulatory nelicators measure on a scale from 0 to 6 (from least to most
restrictive} restrictions on competition and private governance,

The stmmupary index of regulation inchudes infonmation on entry barriers,
public ownership, the market share of new entrants (in the telephone, gas
and railroad sectors), and price controls {in the road freight indostry ), Entry
barriers cover legal lhmitations on the number of companies in potentially-
competitive markets and rules on vertical integration of network industries,
The barriers to entry indicator takes o value of 0 when entey 2 fee (e
a sitnation with thres or more competitonrs and with complete ownership
separation of natural monopoly and competitive sepments of the indostry)
and & value of 6 when entry is severely restricted (e sitnations with legal
monopoly and full vertical integration in network indusgtries or restrictive
licensing in other industries). Intermediate values represent partial liberal-
ization of entry (e, legal duopoly, mere accounting separation of natural
monopoly and competitive segments ). Public ownership measures the share
of equity owned by central or manicipal governments in firms of a given
sector, The two polar cases are no public ownership (0 wlue of the indi-
cator) and full public ownership (a valne of 6 for the indicator), Whenever
data are available (Le. mainly for petwork industries), imtermediate values
of the public ownership indicator are caleulated as an increasing funetion
of the aciual share of equity held by the government in the dominant frm,
In somme cases (e, the eneregy industries), a simple three-pronged seale s
nsed pointing to full or majority control by the government {a valne of G),
mixed public/private ownership (a value of 3), marginal public share or full
private ownership (a value of 0).

The construction of the indicators involved the following steps,  First,

"Public ownership is irrelevant in the road freight industry of OECD countries.
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separate indicators for barriers to entry, public ownership, market share of
new entrants, and price controls were created at the finest available level of
industry disageregation (eg, production, transmission and distribution of
electricity and gas; mobile and fixed telephony: letter, parcel and express
mail). Second, these indicators were ageresated at the industry level taking
simple averages or revenne-weighted averages (when aggregating horizontal
segments of industries, sach as mobile and hxed telephony), Third, the
index of overall regulation 12 obtained by averaging in cach of the seven
industries the indicators of barriers to entry, public ownership, market share
of new entrants, and price controls. Finally, we used simple averaging of the
indices to reach the level of industry ageregation for which investment and
value added data are available. More specilically, we have aggregated the
regulation indices for the seven sectors in the three broader sectors: utilities
(electricity and gas), communication (telecommunications and post ), and
transportation (airlines, road freight and railways).

In our regressions we use four different indicators of regulation: REGOL,
the overall indicator including all the regulation dimensions; 8GN, which
inchides all dimensions except public ownership; BEVT , which summarizes
barriers to entry (comprising legal restrictions and vertical integration), and
REGPO, which includes only public ownership information. The reason for
isolating the effect of public ownership is that, in principle, pablie ownership
per s does not imply rules and restrictions that private investors have to
followr, However, it is likely to influence the shadow cost of entry for private
lirms, Moveover, as discussed above, investment choices of public enterprises
may dilfer from these of private irms. The market share of new entrants will
not be used individually as an explanatory variable, It is certainly useful to
measiure the offectiveness of entry liberalization in promoting competition,
but, as an outcome variable, it is also the component most affected by po-
tential endogeneity problems. Finally, we do not use the ndicator of price
controls by itselfl becanse data on price controls are available only for the
road freight industry,

Figure 1 plots the level of regulation, as measared by the sunumary in-
dicator REGOL, in 1975 and in 1998 on the horizontal and vertical axis
respectively, Countries-sectors differ both in ters of the level of regualation
and in terms of changes in the regulatory environment. All the observations
are below the 45 degree line indicating a seneral trend toward liberalization
and privatization. Interestingly, no country except the US had low regula-
tion at the beginning of the sample in the three broad industry ageregates,
The US was the least regulated economy at the beginning of the sample,
wias still 5o in 1998, and implemented strong deregualation policies over the
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period.  For example, the index measuring the level of resulation in the
US in the transport sector @5 egqual to .25 in 1975 and to 0.75 in TS, A
decrease of about 82°%. Deregulation has also been particularly strong in
the UK and New Zealand, which were highly regulated at the beginning of
|Il|." H'rl.][llil]t". ".".'I]i.]i" LJH."_".' ].'i'l.l.]l'i. J-LI.IHIII].,‘.'; ||.I|."' kL hlI.IEIl']iE"L-!iII'i.l."]Il‘l":l.“ 1"I.'HIIJHIZJI.iH‘1'-
in 1998, For example, regulation decreased by 8690 froamm 5.5 to 0075 in the
transport sector in New Zealand and by 78% (from 5.63 to 1.25) and GO5
(from 508 to 1.53) in the utilities and commmnications sectors in the UK.
On the contrary, conntries like [taly, France, Greece were among the mosi
regulated economies in 1975 and were still so in 1908,

The timing of regulatory reforms also differs across conmtries. Figures
E ll!]ll :.’r E}l{ﬂ llll' i-l."i'["l.'i'l.iE;{" ST e -i-l” =T IJlill]-l]l'rllll.i|.|:|i-|.|2'|||]']J.I|:_'\I i.lli!ll?i'l'il'.‘.i- nF
the index BEV and REGPO for the Tollowing representative oot rices:
Us, Uk, New Zealand, Germany, Francee, Spain and Italy, While the first
three countries reduced entry barriers starting from the late seventies/ early
eighties, in Italy and Spain the process did not begin till the nineties, and
in France and Germany the changes that oconrred during the eighties were
minor. The index measuring the extent of public ownpership points to a
generalized trend towards privatization. Onee again, the process has been
ather thmid in Italy and Francee and moch more decizgive in New Zealand
and UK. Note that the US is the ondy conotry that does not show a tendency
to reduee public enterprises. However, the S hadd the smoallest beginoing of
periodd level of public ownership, much below the level of continental Enrope,

3.2 The Other Data

Data on investinent, capital stock, and value added at the conntrv-sector-
vear level come from the OFECD STAN database for Industrial Analysis,
based on the International Standard Industrial Classification of all Eoo-
nonie Activities, Revision 3 (IS1C Rev. 3), This database covers both
services amd mamifacturing sectors for the following OECD countries: Aus-
tria, Belginm, Canada, Germany, Denmark, Spain, Finland, France, UK,
Italy, Japan, Netherlands, Sweden, and USA, starting from 1970, The non-
manufacturing sectors most widely covered by the STAN database are: (@)
electricity, as amnd water, (4 ) communications and posts, (fi] transport
and storage, and (iv) transport, storage and communications, for counries
in which no separate data for commmunications and transport s available,
From now on, we will name the sectors defined in (8), (#), (i), and (ie)
ntilitie=, {7, communications, €', transport, T, and transport and commuoni-
cations, TC, respectively. We use the data at the most disaggregated level
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(gectors U, O, T) whenever they are available and data for sectors 7 and
TC otherwise.

Ohr first panel { Panel ) includes sectors U7, O, T for Canada, Germany,
Denmark, Finland, France, and UK, and sectors {7 and TC for Belgium and
[taly. This panel still inchudes only eight OECD countries. Ln order to use
more information on regulatory reforms in OECD countries we also constroet
a socond panel [ Panel 3], extending our basic panel with data from the
OECDs International Sectorial Database (ISDB). Panel B includes sectors
1,0, T for Belginm Canada, Germany, Demmark, Finland, France, UK,
Italy, Sweden, sectors £ and TC for Australia, and the US, ad sector I
for Japan.

We merge the data contained in Panel A and Ponel B with the database
containing the regulation indices REGOL, REGNG, BEV, and REGPO.
As mentioned above, becanse data on investment, capital, and valoe added
are not availlable for cach single industry for which regolation indices ex-
igt, we mapped the industry-level regulatory indicators into the four non
mamfacturing ageregates covered by our STAN-1SDB industrial statistics
database, In the empirical analvsis, we analvee the effect of regulation on
investment using both Pancd A and Ponel 1 and we show that oar resalts
are robust to the sample cholee, Investment in utilities, transport and com-
minnication sectors is about 18% of business investiment in OECD countries,
approximately the same share as the one of investiment in the manafacturing
sector, Henee, our analyvsis on the effect of deresulation on investment is
ot limited to a trivial component. of business sector investment. in OECD
COTLILT LS,

Figure 4 plots the average of investiment as a share of the capital stock
in the atility, communications, and transport sectors in the US and UK
(selected as the carly and more decisive deregulators) and in the three largest
continental European countries, Italy, France and Germany, (selected as late
and timid deregulators). The pattern of the investment rate in one group
of conntries is the opposite of the other: while in US and UK investiment as
a share of the capital stock increased [rom 3.7% in 1975 to £.15% in 1995,
in the large continental European countries the investient rate decreased
by 5 percentage points from 94% to 4.4%. As shown in lgores 1-3, US anmd
UK strongly liberalized product markets starting in the late seventies fearly
eighties, while deregulation reforms were almost absent in Ivaly, France anmd
Germany till the nineties.
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4  Investment and Regulation: Econometric Re-
sults

We now turn to the ecconometric evidence on the effect of repulation. We
first discuss the resnlts in the context of a simple dyvnamic panel model
of investment and regulation. controlling for common or sector specilic vear
effects, We show that prosies for regalation, in particalar those that eaptore
barriers to entry, have a significant negative effect on investment. We then
present evidence that onr conclusions are robast to varions extensions and
sensitivity checks,

4.1 Basic Specification

We base our investigation on estimation of various versions of an aonrestricted
dyvnamic model of investment of the form:

4 -

/K)o =Y oall/K)iji-s+ Y By REGij—s + 7 + 85 + (o + (or (o) + cije
a=1 =L}

(12}

where { represents years, § denotes conntries and § sectors, REG is one of
o four indices of regulation described above (REGOL, REGNO, BEVE,
amdl RECGPCY. The remaining terms captore country ficed effects, sector
fizged effect, and common (or sector specific) vear dummies, We estimate
(12) by QOLS.'%

In Table 1 we present the results obtained with common year dummies,
For compactness, we report the sum of the coeflicients of the regulation
variable (S ) and a test for its equality toogero, which 15 the most relevant
test to assess the long-run effect of regalation on investment. ' The valoe of

POLS estimation with eountry amd sector lxed effects viekls consistent estimates since
wie have a panel with large T,

151§ we take the simple models of the previous section literally, regulation should not have
a long-run effect on the investment rate, as the laiter equals simply the depreciation rate in
e steady stave, However, even simple changes would invalidave this result, For instance,
if mcljustiment costs are specified as in Usawa (PBGD), =0 that gross nvestment tarns inte
capital at 4 decreasing rave, changes in the adjustment cost parameter associated with
deregulation will affect the steady state value of the ipvestment rate (we have not used
ks esded o the theoretical section becanse it s more complicated ), More fundamentally,
it is pessible too envision endogenons growtl maodels oo which regolation mey affect dlee
steady state growth rate of the capital stock, and, henee, the investment race, For this
reascdl, inour ecopometric work, we let the data decide whether or not there i= a long-ran
elfect of regulation on the investment rate,
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the long-run multiplier is alzo shown in the table. We alzo report a test on
the hypot hesis that the coelficients of the index of regulation are jointly zero.
Maodel 1 i= the most general model, containing the contemporaneons, oncee
lageed, and twice lagged value of the regulation variable, Model 2 restricis
Lhe coellicient on the contemporaneons value of the regulation index w he
egual to wero, while Model 3 is the most restricted model as it only ineludes
the onee lageed value of the regulation indicator, For Maodel 2 the test on
the joint equality to 2ero of the cocflicients can be interpreted as a test of
Granger causality [ from regulation to investment). We present these three
models to be sure that results are not sensitive to the number of lags of the
regulatory index included in the regression. In particular, the specifications
that do not include the COLPTPOEARTIONLEE value of the regulatory indicator
[ Maodel 2 and Model 3) are less open to eriticisms about the endogeneity of
the regulatory index itself.

Table 1 shows a significant negative effect of regulation on investment:
the sum of the cocficients for summary measares of reculation (REGOL
and REGNO) is almost always significant at the 1% level across models
and samples. The negative effect is due in particular to entry liberalization
measures,  In fact, while Swm for the barrier to entry variable (27
i= alwayvs significant at the 1%, Sam for the measare of public ownership
[RECG PO is never signilicant at the 5% level, The test of joint significance
of the coellicients presents a similar picture, with marginal signilicance levels
between 19 and 5% for REGOL and BEGNO and equal to 1% in most cases
fowr BEVI. Again, the coeflicients for REGPO arve never jointly different
[rom zero at conventional levels, These results are robust to the exclusion
of one conntry at the time,

In order to have an idea of the size of the effect of changes in resulation
on investment ., congider an exogenons unit decrease in fEGO L, for Panel A,
Maodel 2. The investiment rate increases by 1.1 pereentage points in the long-
run. Since the investment rate = approximately equal to 69 on average, this
wonld imply an increase to 7.1%, Note that if #EGOL decreases from its
third quartile value (5.7) toits first quartile value (3.4), this change generates
an increase in the investiment rate of approximately 2.5 percentage points,
which is quite large, The same experiment for VT leads tooa total inerease
of 2.4 pereentage points { B EV T changes from 6 to 3.6 going from the third
to the Best quartile). Consider also that the sectors in our panels are highly
capital intensive: the capital to gross output ratio equals approximately 4.2
and the capital to value added ratio equals 6.5, As a resalt, the increase of
investment as a percentage of gross ontput or value added is much larger.
The figures for Panel B oare ssanewhat simaller, but still sizeable: the total
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increade in the investment rate, ollowing a change in FEGOL from the
third to the Hrst guartile, wonkd now be 18 percentage points in the long-
run. The same experiment for BEV T leads to an increase of 1.7 percentage
points in the investment rate,

Another way of gathering a sense of the magnitude of the changes 13 1o
make soane experiments with actual values of the indices in different time
periods in one conutry or across conntries, Consicder, for example, the rego-
latory reforms implemented in the UK in the transport and commmnications
soctor, In the period T75- 1983, the overall index of regulation was constant
and equal to 3.75 and the average value of the investiment rate was .96 per
cent, Starting from 1984, the index REGOL shows a trend toward deregula-
Lion and reaches a valoe of 0078 in the period 19941995, Our model predicts
an increase in the investment rate in the long-run of 3.27 percentage poinis
(from 4.96% to 8.235%) using the coeflicients of Model 2 Panel A, The actual
increadge wag 3003 percentage points (from 4065 to 7905 ).

Lets” now compare average values of the regulation indicator £EGOL
across countries. For instance, in the period 1994-1HE8, ihe average value of
REGCH. in the transport and communication sectors s (080 in U5, 3,42 in
Germany and in France, and 4.57 in Italv, The investient rate is 8,97% in
S, 5.6% in Germany, 5.9% in France, and G.8% in [talv. One can compute
that if Germany and France regulation changes from 3,42 - their own value
-ty the US one egual to (L80, Model 2 Panel A predicts an inerease i the
investment rate by 2,62 percentage points in the long-ron, from Germany's
average value of 5.6% to 8.22% and from France's average value of 5.9% 1o
#5029, mwch closer o the US average level of 8.97%. Finally, suppose that
regulation in Italy changes from 4,57 - its own valoe - to the US one equal to
(1.8, the mode] predicts an increase in the investment rate by 415 percentage
points, rom .8 per cent to 1009 per cont.,

In Table 2, which mimics Table 1, we report the results obtained when
we include sector-specific vear effects, This set of results 8 very impaor
tant hecanse technological advances, that are likely to have a sector spectfic
component, were ocenrring at the same time of regulatory reform. Table 2
shows that, even after controlling for sector-specific vear dummies, the test
o Swern still suggests a signilicant negative effect of FEGO aod BEV T in
both Panel A and Panel B, even though the results of the test of joint sie-
nificance of the coellicients are weaker. However, the value of the long-rn
cocllicients are very similar (o those obtained in Table 1. The results on
the negative effects of FEGNO are now sommewhat weaker, while the ones
on the lack of signilicance of the share of public ownership are conlirmed.

These results are consistent with our theoretical disewssion, where we have
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shown that a reduction in barriers to entry 12 likely to have a positive effoct
on investiment becanse it lesds tooa reduction of the mwarkup and, possi-
bly, of the cost associated with capital expansion. However, when it comes
to privatization it is more difficnlt to predict the direction of its effect on
]IH'E‘.‘HL ek,

4.2  Total Investment, Private Investment and Investiment by
Public Enterprises

We have shown that deregulation increases total investiment, which includes
both private investment and investment by public or semi public enterprises.
ldeally we would like to separate the two, but data [imitations do not allow
g to do 2o, Data for selected conntries (amnd periods) show that invest-
ment of public enterprises has decreased, especially in Enrope, probahly
as a result of tighter budget constraints faced by public enterprises ad of
the process of privatization.!” As we discussed earlier, political mandates
imposed on public enterprises and/or their own internal logic may lead to
overinvestiment.  However, privatization may also generate more prolit op-
portunities for private irms. As a resalt, if deregalation of prodoct market
and privatization of public enterprises are positively correlated and il the
first {second] effect dominates one may underestimates {overestimates) the
impact of deregulation on private investment. The correlation between our
index of public ownership (FEGPO} and the index of all other aspects of
the regulatory enviromment exeluding poblic ownership ( REGNO s indeed
arowid 0.6, Lo ovder to control for changes in investment of public enter-
prigses and to asses the divection of the bias (il anv), we have estimated
regressions in Table 1 incheling both BEGPO sl BEV I or BREG PO
REGNO on the rhs of equation (12). Sum for REGPO is never signifi
cant at the 5% level and the coeficients of B EGPO are not jointly different
[rom zero al conventional levelz, Moreover, the signilicance and size of the
effect of BV and REGNO on investinent is nnchanged, suggesting the
absence of any sizable bias, For instance, for Panel A, Model 2, Sam for
the barrier to entry variable ( BEV ) is equal to 000015 and significant at
the 1%, amd an exogenons ot decrease in BEV T leads to an increase of

".]"ur st amice i Lhe |:||'ri4||| 102 00E |||:-|1-J|u|r'||'|||1.l||'||.| bsvi=imess iwvestment of ||I||h-|i|:'
enterprises went down from aboot 30 per eent of total non-sgricultural business invest ment
i about U per cent in ltaly and Portogal and fromm abowt 16 per cent 1o 12 per cent in
f-'n:'r:lnu.n_l. aniel |h'-|];.i||||| (me CEER, varions VOS], S plene Bertero and Roadi i'ﬁllﬁ:l faar
evidenee that tighter budget constraints has led to s decrease in investment by public
enterprises in lvaly,
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the investment rate of 0.95 percentage point in the long-run. For the same
mclel i Tabile 1, column 3, the sum of che coetheients foe SRV T s =000 G
and the long-run effect of a unit decrease in BEV on the investinent rate
i= 1 percentage point.,

4.3 Controlling for Couniry Specific Shocks and Sectorial
Output

Next we control for country specific shocks, We summarize here the main
conclusions, Detailed results are available upon reguest, More specifically,
wee have lirst added 1o the specilications of Table 1 the cvelicallv-adjusted
vitlue of the ratios between govermment expenditure and tax revenme to GDP,
Alesina et al. (2002) show that pnblic spending, and to a lesser extent
taxation, exert a negative effect on aggregate investment in the context of
a € model. Our basic resulis are virtually unchanged with the inclusion of
these variables, As an aside, note that public spending and taxation have a
negative, but not significant effect on the sectorial investment rates, T lese
results are at least weakly consistent with those of Alesina et al. (2002).

Second, we have incloded the GDP-to-ecapital ratio of the business sece-
tor and the real ex-post interest. rate (defined as the nominal long interest
rate at time t minus the inflation rate between t41 and t) and results are
virtually unchanged. Finally, we checked whether results are robust when
we control for liberalization in the labor market, We measure reguilation in
the labor market using OECD data on emplovment protection, replacement
ate, bargaining coordination, bargaining centralization, degree of corpora-
tivism and union density. We enter each variable, lageed onee and twice, one
at a thme, Onee again, our conclusions on the long-run effect of regulation
on investment are unaffected. Note also that the labor market indicators do
not have a statistically significant long-run effect on the sectorial investment
rates. In Gacet, the smm of the coellicients on the Grst and second lag of Gthe
labor market indicators 15 not significant except when we use data on the
dlegree of corporativism. In this case, the estimates soggest that an inereasse
in corporativism reduces investment,'®

O next experiment consists of adding the valoe added-to-capital ratio,
laggesd onee and twice, as additional regressors to Model 2 of Table 1. Resulis

""The correlation between our summary measure of regulation FEGOL and the union
dlensity andd the replacement rate varkables b= egqual 0018; the corvelation between BEGOL
aned the cmplovment prodection index s 068, whibe the eorrelation between REGOL and
the remaining indices measuring regulation in labor markets is arownd (.4,
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for Panel B are in Table 3. This specification can be rationalized as the
linear approximation of a model with quadratic adjustment costs and a
Cobb-Donglas production function. ™
alue added to capital terms {(Swm2) are significant and so are the sum of
the coeflicients for the regulatory indices REGOL, BEGNC, and BEV]
[Swrl ). The size of the effect of deregulation on investinent changes only
marginally. Henee, our results are robust when we control for the eflect of
changes in output on investiment.

If wee want to calculate the overall impact of regulation, it is also neces-
sary to know the effect of regulation on the value added-to-capital ratio. In
Table 4 we present the results obtained when regressing ¥/ R on two lagged

The sum of the coeflicients on the

vilue of itsall and two lagged values of the regulation indices, Interestingly,
while one can reject. the joint equality to zero of the regulation coellicients,
their sum is basically zero and insigniticant, This means that the long-rm
coctlicient of regulation in the investment equation adequately captures its
effect.

4.4 Heterogeneity in Short-Run Response

So far we have assumed that the response to regulation is the sane across
sectors and countries, We now allow for heterogeneity in short-rum responses,
while maintaining the assumption of an identical long-run effect. We begin
by reparametrizing Model 2 as follows:

ARy = MAUT/K)ijey + MAREG iy + dolI /K )ijs2 4
+AaBEG a2+ + 6+ § + i (13]

"For brevity sake, here amd o the llowing tables, we present only the resuolis for
Wloile] 2 estirmated Tor Paoeel B Riessolts e siilar for Slosdled 1 anad 3 andd for Pancl A,

“! At each point in time the marginal revenue product of capital equals (o) {14+ p) ¥/ KO,
where o is the elasticity of cutput with respect to sapital, poas usual is the markop, and Y
dlenotes value added, Dvestment will be an inereasing fenetioon of e present discoomnmted
1.':-'||I||,|'~ n[ I|:||' |1Ii-'|T£|i|'|i'|] [k TN |I||'\'I|I|,I|l:'| ||II I'II.|I|i1lI| Iuil|| |'v|||'Hi|:'i.-|'-|:|I! I,I."f.l, ;lmlumﬂ aap=land
for simplicitv], Take a linear approximation of the shadow valwe of capital around the
sample average valwes of g aml Y/, Assume then that the markup is a linear funetion
of regulation and that forecasts for regulation amd Y/R are based on a simple variate
AT svsten. This weubld bead tooa el of investment that inelodes o bgges] values
of the prosy for regulation and Y/ K, Note also that st each point in time deregulation
increases marginal revenne becanse it leads to a decrease in tle markop. At the same time,
this mode]  would suggest s ncreased capital inlensity 15 associated with a decreass
in Y/, Our theoreticnl analyvsis soggest= that the first effect shoubd dominate sinee the
investment rate inereases following a deregulation that generates g decrease in the markup.
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where o) = (ag — 1), Ay = 3y, Ve = (g + a2 — 1), Az = (3} + 34), amd ay,
evg, Ay, and G5 are the coetheients in equation (12). In equation (13}, the
long-run effect of regulation i= captured by Ao /v, while the short-run re
sponse depends npon Ay and . We let the coeflicients A, and o differ across
conntries or across s=ectors. We lind that resulation does not have a statis-
tical significant effect on investinent in the short-run, in the sense that Ajpis
not statistically signibicant., The only exception ocears in the specilication
in which Ay differs across sectors and reculation is measured by BREGOL or
REGNO, In this case, for the communications sector, a one unit decrease
in REGOL or REGNO leads to an inerease in investment as a share of the
capital stock of 0.6 and 0.37 percentage points, respectively, after one vear.=*
Secomd, results on the long-run ellect of regulatory relorms on investment
in Table 1 are virtually unchanged when allowing the shori-run coeflicienis
to ditfer across countries (see Table 5, Part 1) or across sectors (see Thble
A, Part II). In fact, REGOL, REGNO, and BEVI have a negative and
statistically significant effect (at the 5% level or better) on investment and
the size of the coeflicients is very close to the one in Table 1. REG PO,
instead, is significant at the 10% level only when the coeflicients o and Ay
vary across sectors, but not when they vary across countries.

4.5 Non-linear Effects of Regulatory Reforms

We pow investigate whether there is evidence of a non linear response of
imvestment Lo regilatory chanees.  To start with, we check whether the
long-run effect of regulation on investment depends on the level of regula-
tion itsell, In particular, we add o Model 2, reparametrized as in eguoation
(13}, the square of the variable BEG; ;2. Results are reported in Table 6,
Yart L For the summary measurves of regulation, REGOL and REGNO,
and for BEVI, the coeflicients on the linear term ..fl"f'..f.:i_,lf 2 TeIALIES nega-
tive and significant, while the coeflicient on the square tenn is positive and
significant at the 10% level for #EGOE and REGNO, and at the 59 level
for BEVI. Thiz implies that regulation has a negative effect on invest-
ment but the magnitude of the effect decreases as the index of regulation
increadges, Consider, for example, BEVI. The effect of regulation i=s zero
when BEVT equals 5,65, The effect of repalation on investiment 15 negative
fow BEVY < 568 and it is positive if BEVI = 568, Considering that the
maximumm value of BEV is G, this result shows that basically regulation
has a negative effect on investment almost for every value of the index and

“ ]‘t!'!‘llllh I eil (TN .'\-II'.:I'«‘- I HII.‘II. [EE RS -'I.'-!I”HII]“ III:i“HI. J!"'.|_|I|.'H|.
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then it Hattens out.

Another interesting experinnent s to see whether the long-run effect
of reculation on investment also depends on the magnitade of the change
ceenrred in regulation between 1975 and 1998, We interact the variable
REG 2 inequation (13) with two duwmmy vaviables, LARGE and SMALL.
LARGE (SMALL) is equal to one if the change in the regulation index be-
tween 1975 and 198 05 bigeer (smaller) than the median change in the
gample and zero otherwize, Results are reported in Table 6, Part 1L We find
that regulation has a significant negative effect on investiment both when its
change is “large” and when it is “smoall™ i we measore regoulation with the
overall indices REGOL and REGNO, The effect tends to be greater for
large changes. Instead, the coellicient of BEV] is statistically signilicant
at the 3% level only when inmteracted with the dummy variable LARGE.
It is significant at the 10% when interacted with SWALL, Moreover, the
cocflicient is greater in the former case (<0011 versns <0.0007), implying a
long-run effect on investment of a one unit decrease in BEV of (LG per
centage points. The long-rn increase in investment is 004 percentage points
when the overall decrease in regulation s small. However, a test on the
equality of the coethicients can only be rejected at the 79 level, Note also
that a decrease in public ownership has a negative and significant effect at
the 1054 level only when governments implemented large seale privatization
programs, O herwise the effect b5 insignificant.

Finally, in Table 6 Part 111, we investigate whether the timing of rego
latory reforms matters. More specilically, we check whether deregulation of
prodict markets positively allects investment both in comntries that have
undertaken reforms earlv on in the sample and in the “late deregulators™
conntries. We define two dummy variables, LATE and FARLY . LATE
(EARLY ) is equal to one in countrics-sectors where we do not observe (do
observe) any decrease in regulation before 199 and zero otherwise.  As
before, we interact the variable REGi; -2 in equation (13) with the two
dummy variables, We find that deregalation has a negative and statisti-
cally signilicant elfect only when interacted with the dummy EARLY . In
conntries-sectors that begin deregulating prodoct markets in the 199075, a
o unit decrease in regulation has no impact on investiment.  Moreover,
the coefficient of the duommy variable LATE 18 negative and statistically
significant in all specilications except when we use the index REG PO,

Note that one may fail to lind a statistical significant effect on investment
in “late deregulators” simply becanse there is not enongh variations in the
regulation data. However, it is also the case that conntries that were opened
up to competition earlier in the sample are those that deregulated more
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decplyv. Finallv, our conclusions on the lack of short-run effects still hold and
wir do not Bod any consistent and robust evidenes on short-run effects even
when we allow for a non-lincar response of investment to regulation in the
short-run.

5 Coneclusions

Tight regulation of the |rt‘-|:n{lurl markets has had a large nesative elfect on
investinent, The data for sectors that have experienced signilicant changes
in the regalatory eoviromment suggest that deregnlation leads to greater in-
vestinent in the long-run, The component of reforms that plave the most
important role is entey liberalization, while industry-level measures of pri-
atization do not seem o allect investment significantly. This is consistent
with what one wonld expect a priori. A reduction in entry barriers leads to
a reduction of the markup amd, henee of the penaliy of expanding produoe-
tion, n terms of lost monopoly profits. Thiz leads to greater invesiment.,
However, when it comes to public ownership, there are contrasting forees
at work. While a reduction in public ownership can be seen as a redoc
tion in the shadow cost of entry, agency problems affecting the behavior of
public managers may lead to over-acoumulation of capital. These resulis
are robust to several sensitivity checks and extensions,  Interestingly, we
also find that the marginal effect of deregalation depends on how deep the
change is: more decisive regulatory reforms have a greater marginal impact.
Moreover, the marginal effect is greater when one starts from lower levels of
regulation. The implication of our analysis s clear: regulatory reforms that
substantially lower entry barriers spur investiment.
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Regulation 1975 - 1998
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Figure 2: Entry barriers in selected countries, 1975 - 1998
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Figure 3: Public ownership n selected countries, 1975 - 1998
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Figure 4: Investment in selected countries, 1975 - 1998
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