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“The Holding Company Act was a severe law.
It was the most stringent, corrective legislatibatt
ever was enacted against an American industty.”

A central question in financial and organizatioeabnomics is whether and to what
extent organizational structures affect the allocaaind distribution of resources (Coase, 1937;
Williamson, 1975, 1979, 1985; Klein, Crawford, aflthain, 1978; Grossman and Hart, 1986;
Hart and Moore, 1990; Rajan and Zingales, 1998, rghmthers). While there is a large and
established literature analyzing the potential deds though which organizational form can
matter for economic efficiency and financial resulto this date we know surprisingly little
about the empirical consequences of alternativearorgtional structures on the relative
efficiency of firms. The empirical challenge is piing a clear counterfactual for the effect of
organizational structures on firm performance

In this paper, | examine the impact of holding camyp structures on firm performance.
Multidivisional or pyramidal holding companies pess several potential advantages relative to
standalone firms. For example, they can lever firnmanagerial, or other resources over a
larger scale of assets. Such advantages are @entluable in the developmental stages of
industries or countries, as internal firm transawi can potentially overcome frictions
(Williamson, 1975; Stein, 1997; Khanna and Pal@®®0, and others). Concentrating the power
of independent firms in holding companies can radively, reduce competition and exacerbate
agency conflicts and informational frictions, leaglito inefficiencies or expropriation at the
expense of consumers or minority investors (Scteanfand Stein, 2000; Morck, et al. 2005).

In contrast to the prevalent view that corporat@emship in the United States is mostly
dominated by widely held standalone firms sincdyesr the last century (Berle and Means,
1932), in the 1930s, a large fraction of electnd ayas operating firms were dominated by
holding companies (HCs), akin to those that arernomin Western Europe and East Asian
economies (LaPorta, et al. 1999, Claessens, 20@0, Khanna and Yafeh, 2007, among others).
For example, Bonbright and Means (1932) estimaté ith 1931, the 40 largest HCs controlled
89% of the power output in the country. Similarlgn investigation by the House of
Representatives (1935) documented that multi-layesed complex corporate ownership

structures were common.

! Troxel (1947).



In this paper, | exploit the variation in organipagl form that resulted from one of the
most drastic and controversial regulations in WiStory: the Public Utility Holding Company
Act (PUHCA) of 1935. PUHCA was enacted in respotsalleged abuses uncovered by a
detailed investigation by the U.S. Federal Traden@assion (1935), and the severe financial
losses suffered by minority investors in the afitmof the Great Depression. PUHCA'’s most
controversial feature was the requirement that Hi@st their operations to a single
geographically interconnected system. This lattevigion was so far-reaching and controversial
that holding company executives referred to ites‘tleath sentence” to the industrjhe death
sentence provision was legally challenged in cbuttits constitutionality was ultimately upheld
by the Supreme Court in 1946 (SEC, 1947). By 1832 Securities and Exchange Commission
(SEC), which was entrusted with the enforcementtha Act, reported the near-universal
compliance with the death sentence provision (SE@5)3

Overall, PUHCA'’s implementation provides an atthaetlaboratory in which to assess
the effect of organizational form on efficienagd financial results, for at least three reasons.

First, it provides substantial time-series variatio the organizational choices of firms.
Insider’'s legal challenge to PUHCA suggests thathswariation was not voluntary. Forced
organizational choices help in overcoming the comcthat firm decisions were primarily
responding to endogenous market forces.

Second, the death sentence clause (DSC) forcedt¢iGsly retain one geographically
integrated system and to dispose of non-integrajgerating firms. Hence, HCs that were
geographically fragmented, with operating firmsoasr different regions, were more likely to be
forced to divest affiliates, relative to geograpgaitiig integrated HCs. The fact that some HCs
were differentially forced to change their orgatimaal structuresirrespective of their
investment opportunities provides me with a nateaitrol group that helps in estimating the
impact of organizational form on firm outcomes.

Third, detailed production and financial data a tperating business level is available
from the U.S. Federal Power Commission. Such ddtave me to evaluate the impact of
organizational form on operating efficiency in terof quantities not only financial results.

2 See, for example, the 1934 annual report of AssediGas and Electric Corporation (pp. 3) or \tfall Street
Journal February 14, 1935.

% The SEC administered PUHCA even if the Act was dicctly related to the Securities Act of 1933tbe
Securities Exchange Act of 1934.



To study the effect of organizational form on fiperformance, | assembled a hand-
collected dataset using financial and productioiormation filed before the Federal Power
Commission by 291 operating firms in the industhe dataset covers 2,754 firm-years from
1937 to 1960. To capture the effect of PUHCA oraargational structures, | complement these
data with ownership information from 1935 and 19&b¢capture both the ownership structure
that was prevalent at the time that PUHCA was filistussed in Congress and the ownership
patterns that resulted after PUHCA'’s enforcemert eaampleted.

Using these data, | report five main results.

First, PUHCA led to a drastic simplification of parate ownership. While in 1935 86%
of operating electric utility firms were part ofr@lding company, by 1955, over 40% of those
firms became standalone entities. As a result,dsiane firms became the majority of the
operating firms in the industry. In short, the da@nfirms the relevance of PUHCA in
streamlining the U.S. corporate ownership landscape

Second, | show that variables that capture theonedi fragmentation of holding
companies are powerful predictors of standalonéustafter the death sentence clause is
implemented. To test for PUHCA'’s regional integratieffects, | rely on three variables: (1) the
fraction of firms in the HC that are over 500 misay from the ultimate parent, a measure of
the HC regional fragmentation, (2) the distancemites to the ultimate or apex parent of a
holding company, and (3) the distance in milesh® direct parent firm. Irrespective of the
measure used, | show that regional fragmentati@anisconomically and statistically important
determinant of organizational change. For exanipépw that firms that in 1935 belonged to a
HC where 75% of the affiliates were distant fromittparent-firm were three times more likely
to become standalone firms than others in HCs whery 25% of the entities were
geographically distant. The R-squared of a modal islies on regional fragmentation to explain
the changes in organizational form is over 0.Dther words, the analysis confirms that regional
variation was a first order determinant of orgah@aal change in this setting.

Third, using measures of regional fragmentationnagumental variables (IV), | show
that after PUHCA’s implementation standalone firaxe more productive and profitable, and
grow faster than firms affiliated with HCs. Consist with the sharpened incentives of
standalone firms, independent firms have highe fattor productivity and lower energy losses

that other firms. Interestingly, standalone firmme aot associated with higher prices. Mapping



real efficiency gains into financial results, Idinhat enhanced efficiency translates into lower
production costs. There is no evidence that stanéafirms increase overhead expenses or
reduce leverage, which is inconsistent with sigaffit synergy gains associated to HC status.

Fourth, focusing on the affiliates of holding comjes that legally challenged PUHCA, |
show that standalone firms increase efficieang drastically reduce prices to consumers. Such
result is interesting because HCs’ challenge to Aan be motivated by at least two forces:
the desire to defend economic efficiency and/ordibgre to preserve abnormal rents. The results
provide empirical support to the idea that entrexicHCs can use related transactions to extract
rents from consumers.

Fifth, consistent with superior HC tax arbitragepalilities, standalone firms are less
aggressive at capturing the tax benefits of ddhtive to firms that are affiliated with integrated
HCs. In patrticular, | find that firms operatingstates with corporate income taxes decrease their
leverage ratios and increase their cash holdingeegsbecome independent. Hence, standalone
firms face higher effective tax rates than opetafirms of integrated holding companies.

Taken together, the evidence shows that standdione enhance economic efficiency.
Firms that become standalone consistently impriwedr toperational and financial results. In
contrast, the affiliates of holding groups havelative advantage at using financial strategies to
minimize tax obligations. More generally, the résustress some of the potential channels
through which large holding groups can use to attee allocation of resources.

This paper complements the existing literaturet ile@ast three dimensions:

First, by focusing on organizational variation thsit“rule-based,” | can uncover the
arguably exogenous effect of standalone statusrondperating and financial results. While
there is a large literature in financial economassessing the impact of organizational form,
ownership, and diversification on performance, thdk of the existing studies rely on
endogenous firm characteristics, not arguably exoge organizational structures.

Second, by constructing a unigue dataset that cen&ctual production information,
pricing, and financial results, | can directly assthe impact of organizational form on variables
that are both economically relevant and inheredifffcult to analyze using standard financial
statement information. For example, | can separateiestigate the consequences of standalone
firm structure on quantity-based output variabéssyvell as on pricing to consumers.



Third, by focusing on a large-scale governmentrugetion this paper provides a rich
analysis of the many issues that must be considarsdch programs. Given the prevalence of
business groups around the world, the consequeri¢hsse groups for the aggregate allocation
of resources is important. Similarly, recent poliojerventions in the financial industry have
been fiercely opposed by industry leaders. Thisepapdicates that forceful arguments for
maintaining the status quo, such as referring twyitiatives as “death sentence" provisions,
may primarily reflect the private benefits, and tha social consequences, of such reforms.

The rest of the paper is organized as follows. iSedt describes the industry and the
genesis and the enforcement of PUHCA. SectionadllH introduce the empirical strategy and

describe the data, respectively. Section IV prestrd results. Section V concludes.

Il The Electric Utility I ndustry and the Public Utility Act of 1935
I. A. Genesis of the Industry, Consolidation, and Abuses by Holding Companies

At the close of the 19 the electric industry was a rapidly growing inolysFrom 1882,
when Edison built the first electric central ligigi station in New York, to 1930, when 70% of
the U.S. population lived in electrically lightedrhes, the industry underwent rapid innovation,
extensive growth, and eventual consolidafion.

While early on the industry was local in naturethmone firm serving an individual
franchise-granting municipality, several factorsay@d a role in encouraging industry
consolidation. First, the industry required sper&l financial, engineering, and construction
resources (Bonbright and Means, 1932). Existingdirthat possessed such scarce resources
were in an ideal position to exploit new marketst@rabsorb inefficient firms. Second, the
growth in energy applications (industrial, trangpton, etc.) made expansion of existing firms
attractive. Third, multistate HCs facilitated regolry arbitrage. For example, cost recovery
regulation and transfer pricing allowed multi-ldoatHCs to achieve higher rates of return than
other firms whenever the actual cost of a projeas wot transparent to regulators. Lastly, the
fact that local governments had differential coctinal agreements with each operating firm
made mergers relatively costly compared to commwneoship under a holding group structure
(Bonbright and Means, 1932).

* See Hyman (1983) for a detailed account of thiy ealution of the industry. See also Appendix Ahis section
relies heavily on Hyman (1983), and on the finplont of the U.S. Federal Trade Commission (1935).



In the 1920s, the speed of consolidation in theusiny accelerated. The number of
generating companies fell by 63%, from roughly 8,80 around 1,600 companie$lost of the
integration activity involved relatively small firsnintegrating into large holding companies. By
1931, it was estimated that the 40 largest holdmmgpanies controlled 89% of the power output
in the country (Bonbright and Means, 1932). Of 3iieholding companies operating in 1935, 41
were chartered between 1922 and 1932 (AndersorY,) 18#ssive consolidation was triggered
by at least two factors. First, further technolagichange made efficient systems larger and
more interconnected. For example, high-voltage rteldygy facilitated the transmission of
electricity to nearby communities. Second, finahamovation during the 1920s accelerated
integration efforts. The boom in financial marketoowed HCs to rely on external resources,
especially debt financing, to fuel acquisitiongatunprecedented speed.

By 1928, concerns about massive integration byihgldompanies became common.
Additionally, alleged abuses by HCs triggered a .UF&deral Trade Commission (FTC)
investigation. Some of these concerns includedrigies for consumers and minority investors,
as well as the inability of state-level commissidagegulate firms operating across state lines
(FTC, 1935). HCs arguably exposed consumers tcehiglectricity rates resulting from transfer
pricing, and other related transactions. For migarnivestors, HCs implied further separation of
ownership and control that made tunneling increggirprofitable (Johnsongt al. 2000;
Bertrand, Mehta, and Mullainathan, 2002). Lasthe toncentration of assets among relatively
few investors raised concerns about the prospétkead).S. economy (Roosevelt, 1942).

The Great Depression and the reduction in econawtitity that followed made the case
for government regulation potentially more appeali€ontraction in consumer demand hurt
firm profitability, and, in consequence, severaiy levered firms and HCs defaulted. As those
firms defaulted, both bondholders and minority stees suffered substantial losses.

The election of Franklin D. Roosevelt (FDR) in 198& in motion the political drive
towards regulation. During his political campaigi)R argued that the overall concentration of
assets in the hands of relatively few individuals lwlding companies, were primary
determinants of the economic problems facing th8. lAfter the completion of the FTC
investigation, which documented a large numberbofsas, the Public Utility Holding Company

Act was presented to Congress in 1935.

® McDonald (1957).



I. B. PUHCA: Main Features and Enforcement Challenges

The main objectives of PUHCA were to regulate tperations of companies involved in
interstate commerce and to simplify the ownershipdscape in the industtyTo achieve its
objectives, PUHCA introduced several provisions:sHf@d to register; issuance of securities had
to be cleared with the SEC prior to being offeredirntvestors; acquisition of securities was
limited and was also subject to SEC approval; congzawere required to file annual reports;
the political activity of HCs was limited, amondhet provisions.

From the moment PUHCA was first presented to Caggrenowever, the most
controversial provision of the Act was the so-adlideath sentence clause or Section 11 of
PUHCA. Section 11 required HCs to limit their ogemas to a single, geographically integrated
system, and to simplify their ownership structur@sction 11 was so controversial that it was
dropped from the House version of the Act undeusty pressure. It was only signed into law
after a scandal, in which it was uncovered that M@se using funds subject to rate recovery
regulation to launch an aggressive lobbying campagginst the Act. Upon enactment, the SEC
was instructed to enforce the Act as soon as “ade after January 1, 1938.” (SEC, 1945).

The utility industry resisteévenPUHCA'’s registration provisions, which they toak t
the courts. In 1938, the Supreme Court upheld gmstdutionality of the registration provision
and thereafter, HCs registered with the SEC.

Subsequent to registration, the SEC invited HCsvdtuntarily file their proposed
compliance plans with the death sentence provisien, the initial proposals sought to “justify
the retention of existing scattered holdings” (SEX®45), which violated the integration
provision of the Act. Given the limited progresgiwihe voluntary approach to enforcement, in
1940, the SEC initiated formal affirmative proceegli against the largest systems. Those later
proceedings led to controversial decisions, sudh@®rder to the North American Company —
a large HC—to divest itself and all properties ottin those in one integrated location. North
American resisted the SEC order and took it tocthets. Eventually, the Supreme Court upheld
the constitutionality of the death sentence clamsd946. As previously stressed, the SEC
reported near-universal compliance with the Acthmyearly 1950s (SEC, 1953).

® This section relies primarily on the SEC's anmeglorts to Congress, available online at the falgaddress:
http://www.sec.gov/about/annual_report




In the typical outcome of Section 11 or the deathiances proceedings, the main holding
company ceased to exist. The largest integrateeémsywas retained as one company, commonly
with a holding company structure, owning assets isingle geographically integrated region.
Regionally fragmented assets were paid to investerdividends, sold to the public or to other
firms. Smaller assets were sold or liquidated.

In sum, while PUHCA was enacted in 1935, the SE rdit start integration-related
enforcement actions until the early 1940s. Morep#€s were not forced to comply with the
Act until after the Supreme Court upheld its cdosibnality in 1946. Enforcing PUHCA
required a massive transformation of the ownergtipcture of the industry. Lastly, while
PUHCA was eventually enforced, the debate aboubitsequences for efficiency and electricity
rates ensued. Were HCs the scapegoats of a seasreneic and financial crisis? Highly-levered
firms are fragile to economic shocks, and after@neat Depression, highly-indebted HCs were
doomed to be insolvent. Yet high leverage ratiosxabimply that the affiliated HC firms were
inefficient. In fact, prominent corporate financeaels (e.g. Jensen, 1986) highlight the role of
debt as a disciplinary force to drive economicoégcy.

| describe the empirical strategy next.

. Empirical Strategy

A common approach to examine the effect of orgdimizal form on firms’ outcomes is
to use cross-sectional specifications that comfiareprofitability or productivity as a function
of the firms’ ownership characteristics.

For example:

Yie = @+ B * ORGy + ¢, Xir + & 1)

Where y, is the outcome variable of interest (e.g., prodig) for firm i at timet.

ORG;; is a firm organizational variable (holding compaggnglomerate, pyramid, standalone,
etc.). If, for example, standalone firms are a sigp®rganizational form, an@RG;; is a dummy
variable equal to one if the firm is standalonegd @ero otherwise, we would expeggtto be
positive and statistically different from zero.dRG;; was uncorrelated with other determinants
of y;, then f in specification (1) would provide an unbiasedireate of the effect of

organizational form on firm outcomes.



In practice, however, testing for the effectiG;; is challenging due to the widespread
endogeneity concerns. For example, highly perfoghoirganizations can become holding groups
even when these structures are irrelevant for pedoce. Whenever HCs are the result of higher
performance or other endogenous variable, it isicdif to establish the causal effect of
organizations on outcomes using cross-sectiontd. t&milarly, if omitted variables drive both
higher performance and complex organizational foting estimated coefficients in (1) can
capture the effect of such variables and not tflaence of organizations. Hence, a significant

[ can reflect a combination of several economicdsthat are hard to disentangle empirically.

An alternative way to describe this inference @radke is to ask why two identical profit-
maximizing firms would differ in terms of their agizational choices. First, if having a
standalone organizational structure is, for exampéduable for efficiency, why would other
identical firms select another organizational forRtrmally, they wouldn’t. Hence, there would
be no variation in (1). It follows that firms thdeviate from the optimal organizational choice
would face an offsetting cost (or benefit) that Vdomfluence their decisions. To the extent that
such offsetting cost is not observable and comdotbr in (1), the estimated coefficients would
be biased. Second, whenever organizational formrétevant for firm outcomes, by is
significant, then (1) is prone to report the effeétomitted variables. In other words, the
concerns about the estimates from (1) relate tb i®Economic relevance and its interpretation.

In this paper, | exploit within-firm time-series naion in organizational choices.
PUHCA forced a large number of firms to become dd#one, a different organizational form
from the one that the firms themselves had endagdyncselected (HC affiliates). From the
individual firm perspective, PUHCA provides plaugitexogenous time-series variation in
ownership. Hence, if organizational structure d@fefirm outcomes, we would expect such
variables to change as the firm adopts a new owwipessructure.

Formally:
Yie = @ + B * Standalone;; + Y, X; + v; + & (2)
Wherey;; is defined as in (1) anfitandalone, is a dummy equal to one if the firm

becomes standalone. In (2), if organizations aen@mically important, we expecBto be

significant. The sign of3 , however, depends on whetl&andalonestatus is beneficial for firm



outcomes. For example, a revealed-preference argunmild imply that HC status was optimal
from the perspective of the insiders of the holdioghpanies. However, whether this preference
resulted from actual operating superiority or frima ability of HCs to extract financial or other
rents from consumers or minority investors is difft to know ex-ante. The empirical tests in
this paper seek to disentangle the net reduced-éfient of these competing forces.

An additional advantage of using time-series sp=tibns in organizational status is that
fixed effects specifications help in ruling out tlkenfounding effect of time-invariant firm
characteristics. To the extent that becoming adstane firm induces changes in, for example,
efficiency, time-invariant firm characteristiag ) cannot explain those effects.

The challenge with (2) above is that while PUHCAraduced plausibly exogenous
variation inStandalonestatus, other concurrent events could complige#erence. For example,
the Act introduced several new industry regulati®imilarly, PUHCA'’s enforcement coincided
with the post-war economic expansion, among ottwrcarrent forces. To the extent that

aggregate characteristics change over tighen (2) would also be biased.

| seek to overcome these inference challenges pieimenting an instrumental variables
empirical strategy. | motivate the 2SLS-IV tests BOHCA's restriction that ensuing HCs
needed to be geographically integrated in termsgheir productive infrastructure. Explicitly,
PUHCA not only induced time-series variationStandalonestatus, but its design determined
from an ex-ante perspective which firms were mdeely to becomeStandaloneln particular,
regionally fragmented firms were more likely to bew independent, while regionally
integrated firms were likely to remain affiliatenl FICs.

To implement the 2SLS-1V tests, | first run theldaling first-stage specification:

Standalone; = a;; + b;RF; x PUHCA; + Y, Xj + €3¢ 3

Standalone;; is a dummy equal to one if the firm becomes indepeat after PUHCA is
implemented, zero otherwis&F; is a variable that captures the regional fragnmemaf a firm
with respect to its parent company, which is meaguefore PUHCA is implemented and it
does not vary over timUHCA;; is an indicator variable equal to one for thetgtisHCA

period, zero otherwisey; captures the differential effect of PUHCA on rewitly fragmented
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versus regionally integrated firms. The second estaguation investigates the impact of

standalone status on firm efficiency, profitabilignd capital structure:

Yie = @ +y * Standalone,; + Y, Xy +v; + &;¢ (4)

wherey;, is defined as in (2) anstandalone,, is the predicted value from (3). We are
interested iry, the arguably causal effect of organizational famfirm performance.

To proxy for regional fragmentatioRF; in (3)), | use three measures:

(1) Theholding companyegional fragmentation ratio. This variable capsuthe ratio of
firms in a holding group that are geographicallgtaint (500 miles or more) from the ultimate
parent firm. The ultimate parent is the corporatainthe apex of the holding company. This
proxy captures two forces. First, farther-away firare less likely to be integrated. Second, a
regionally fragmented group would tend to be brokea more standalone firms than one that is
geographically integrated.

(2) The distance in miles to thdtimate parent company in 1935. This variable captures
the distance between the main office of a firm #edcentral location of its ultimate parent firm.
Intuitively, the farther away from the parent firthe less likely that the group firm can be
geographically integrated and meet the integragguirements of the death sentence provision.

(3) The distance in miles to th&irect parent company in 1935. The direct parent
company is the one that directly owns shares iroflerating firm, even when it may not be an
ultimate parent company of the operating firm. Ttaition for using (3) is the same as for (2).
Yet, (3) may be independently relevant whenevaheaftermath of PUHCA the direct parent
company may be inclined to constitute a new sepdraiding company.

[11.  Data Description

[11. A. Organizational Structures: Examples

Figures 1 to 3 motivate the importance of compleganizational structures in the United
States prior to 1935, and regional fragmentatioriife application of PUHCA.

Figures 1 and 2 present the organizational chértavo large HCs circa 1935: the
Electric Bond and Share (EB&S) and the Associated énd Electric (AG&E) systems. EB&S
had over 150 subsidiaries in 16 states with attleasen corporate layers (Figure 1). The

11



organizational chart of AG&E involved over 170 sideries with an even large number of
corporate layers (Figure 2, Zentz, 1952). Both régustress that complex organizational
structures were prevalent in the industry in 1988 are at odds with the widespread perception
that the U.S. conforms to a system of widely helus.

Figure 3 shows the geographical dispersion of EB&3s figure highlights two issues:
first, EB&S had operations in several regions & thS. Second, the geographic distance across
locations implied that it was impractical to phydig integrate the productive infrastructure
across these regions. As such, the enforcemenUBICA necessarilyimplied the creation of
new standalone firms. In contrast, given the irdégn requirement, HCs with nearby operating
firms were more likely to be retaining them as Hi@§ even if they had complex organizational

structures or dozens of operating firms.

I11. B. Data Sources

Firm level data is from the U.S. Federal Power Cassion (FPC). Starting in 1937, the
FPC reports annual financial and operating inforomatrom electric utilities both privately and
publicly owned. The primary source of the data BRCFForm 1, filed by firms with annual
electricity revenue of $250,000 or more. The dasaldses balance sheet information, income
accounts, and production results, including physjoantity data for each firm.

Given that the FPC data are available in book forarad to economize in data collection
costs, | digitalize the following years: 1937, 193941, 1943, 1946, 1947, 1950, 1953, 1955,
1958, and 1960. Beyond financial and operating,dat FPC data allows me to identify the
name of each of the operating firms and its maitesdf operations.

Ownership information from 1935 is from the Repoftthe Committee on Instate and
Foreign Commerce to the House of Representativ@35)]1 or when missing from Moody’s
Manual of Investments (1935). Ownership informatiom 1955 is from Moody’s Manual of
Investments (1955). These sources provide ownedsdttigp both from before and after PUHCA
was implemented. For each firm, | rely on ownersaprces to collect: (i) the name of the direct
parent company and (ii) the ownership stake hetd. dach owning firm, | repeat the data
collection exercise and collect (i) and (ii) untildentify the ultimate parent company. Using

those data, | compute the number of corporate $aysed to control a firm.
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Business location information is from the FPC 1®ifectory of Electric Utilities or
from the ownership sources in case the relevamrnmition was missing. | collect the main
location of the operating and parent firms. Usiig @de locations, | compute the geodesic or

shortest distance between each firm and the diradgitimate parent companies.

I11. C. Sample Selection and Summary Statistics

To focus on the most relevant firms, | additionathpose the following selection filters.
First, that the firm has non-missing values of sssagperating income, and net income. Second,
that sales and asset values are of at least otiermirhird, that each firm is reported in at least
three FPC reports, one of which has to be froma peior to 1945. Fourth, that the relevant
ownership data is available for 1935.

| arrive at a sample of 291 firms and 2,754 firnayebservations. Despite these
constraints, the assets of the sample firms acdous% of the industry total.

Table | presents the summary statistics. The merarating return on asset and net
income ratios is 9.3% and 3.7%, respectively. Tabé&ports detailed cost structure information
broken into the following exclusive categories. &k to revenue, the largest cost components
are generation (29.5%), transmission (8.8), adrmatisn (6.9%), and marketing expenses (5%).
Mean long-term debt ratios are 35%, while cashrzasa and dividend-equity ratios are 2.6%
and 4.9%, respectively. Using non-equity liabiktiaverage net-debt ratio is 40.7%.

A unique feature of these data is the availabiityphysical quantity information: each
firm reports the value of the energy generatedyelsas the energy lost. Using these variables |
compute two straightforward measures of operatiffigiency: (a) the loss ratio in terms of
guantities, and (b) an input-adjusted measure adfiymtion using total assets and total expenses
using an ordinary least-squares specification. Tdii®r measure seeks to capture total factor
productivity. Table 1 shows a mean ratio of eneiags of 10.7%. It also shows substantial
variation in terms of input-adjusted output: firinsthe 18" percentile produce 46% less output
than the average firm, while firms in the"dpercentile produce 54% more output than average.
Lastly, using the total value of energy sales drednergy sold in units, we can compute the
average price charged per unit of energy sold. §Vthiis latter variable may be difficult to
compare across firms due to regional and clienglil$erences, within-firm variation is likely

to be more informative about the pricing behavioeach of the operating firms.
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In 1935, 86% or 250 firms were affiliated with alding company while only 41 firms
were standalone entities. Consistent with the notiat the sample firms were held through
complex ownership structures, the mean number igiocate layers between the ultimate parent
and the sample firms is 2.1 (2.5 for group firmsith firms in the 98 percentile having 4 (5 for
group firms) corporate layers. The HC data corredpdo 48 ultimate holding companies, with
an average number of operating firms of 5.21 opegdirms per system.

Table 1 shows that the average distance to ultipetent companies was 640 miles, with
substantial variation around it, i.e. a standardat®n of 594 miles. The corresponding mean
distance to the direct parent company is 537 milgs, a standard deviation of 626 miles.

Table 1 also reports the fraction of firms in adioy group that are located at a distance
of 500 miles or more from their ultimate parent gamy. The objective of this ratio is to capture
the regional fragmentation of a holding group frahe perspective of the death sentence
provision. The mean ratio is 47%, and, cruciallytfas paper, there is substantial variation. The
10" percentile firm belongs to HCs where all firms @eographically close to the ultimate
parent firms, while the 90percentile firm belongs to a holding company wh@e8s of the
member firms are geographically distant from thetadling entities.

Table 1 also reports the ownership informationZd8 firms with matching information
from 1955. By 1955, the fraction of HC firms was¥dbr 87 firms, while the majority (126) of
were standalone firms. The mean number of corpdagtrs in 1955 was 0.43 (1.06 for group
firms). Remarkably, the $0percentile had only one corporate layer above tfidrase summary
statistics confirm one of the basic premises of ffaper. Namely, that there was a substantial

change in ownership arrangements between 193536%lid the utility industry.

IV. Results
V. A. Cross-sectional Evidence before PUHCA was | mplemented.

As a first pass on the importance of organizatiaalctures, in Table Il, | report cross-
sectional specifications on the impact of subsidgaon a long list of firm outcomes using data
from 1937 and 1939. | focus on those two years Umeadhey precede the implementation of
PUHCA. Panel A compares standalone to subsidiargsfi while Panel B shows result for

subsidiaries and subsidiaries with multi-layeretpooate structures, relative to standalone firms.
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In terms of profitability, the results from Tabledtress three correlations. First, firms
across ownership structures are no different imgeof sales. While HC revenue is naturally
higher, sales at the operating firm level do ndfedisystematically differ. Second, on average
HC firms have higher profitability ratios that aexplained by lower overhead costs. Those
differences are consistent with the synergetic athges of HCs. Third, net income ratios do not
systematically differ across organizational forifise latter pattern is consistent with differences
in capital structure decisions, which we examin€ahumns (VII) to (IX).

Consistent with the idea that holding groups haphiBcantly larger levels of leverage,
Table Il shows differences of 9.7 percentage positpificant at the 1% level. At the pre-1940
mean leverage ratio, this difference correspond@/% higher debt ratios than standalone firms.
Such differences underscore the potential advarghgeoup firms when raising capital or they
may be driven by a group firm preference for delgreequity for tax or disciplinary arguments.
In contrast, cash and dividend ratios are not syatieally different across firms before 1940.

In terms of efficiency, the results from Table 2lisate that firms affiliated with HCs
were more productive, had lower energy losses,l@andr prices. The evidence is suggestive of
substantial output effects: group firm status iseated with 25% more output per unit of inputs
and 16% lower energy losses than other firms. &ntgil HC firms charge prices that are 23%
lower than those of standalone firms.

Overall, the cross-sectional evidence of Tablé&#nel A is consistent with the idea that
HCs operational and financial efficiency is highretative to standalone firms.

In Table II, Panel B, | test whether HC firms wéldistinct number of layers of corporate
ownership behave differentially. These latter tests motivated by the spirit of PUHCA, that
surviving HCs needed to simplify their corporateistures. To the extent that multi-layered HC
firms suffer from the detrimental effects of owrteps we would expect the financial or
operational performance of firms to differ as auies

The results in Table Il, Panel B provide suggestivielence that multi-layered HC firms
are less efficient than others. In particular, ghagth four or more layers of corporate ownership
are significantly less productive than other H@nBr making the net productivity of these firms
indistinguishable from those of standalone firmsnifarly, the energy losses of multi-layered
firms are larger and their prices are higher tharsé of single-layered group firms, eroding the

bulk of the advantages of group firm status.
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In sum, Table Il highlights both the potential adtzgges and shortcomings of HC
affiliation. By levering unique assets or econonoéscale, group firms can potentially become
more profitable and productive than standalonerorgéions. However, the internal complexity
of organizations can eventually turn into a disadage, making the net effect on firm
performance insignificant or potentially negatiVable Il also stresses the empirical challenges

of attributing the reported correlations as theseheffect of organizational forces.

V. B. Patterns of Organizational Change.

Table Il formally tests for changes in organizagbform between 1935 and 1955 for all
sample firms (Panel A), and for those with matchavgnership information for both periods
(Panel B). The evidence presented in Column IV shawarge decline in the share of group
firms, from 85.9% in 1935 to 40.8% in 1955, a deelof 45%, which is significant at the 1%
level. Using the data in Panel B, we can isolatedbtual ownership transitions from group to
standalone firms. The numbers in Columns Il anghidw that 93 firms transitioned from being
affiliated with a holding company to standalondista

Columns V to VIII of Table Il investigate wheth#re provision that no operating firm
could be controlled with more than two corporatgefa above the firm was enforced by 1955.
Panel A shows that while in 1935, 21%, 28%, and ®%rms had, respectively, one, two, and
more than two layers of ownership above them, B51®ose ratios were 38.5%, 2.3%, and 0.
Hence, by 1955 firms with two layers of corporatenership were rare, and no corporation had
more than two layers of corporate ownership. Tleeefby 1955 all operating firms in the
industry were in compliance with the organizatiosiaiplicity provision of PUHCA.

Having established that PUHCA led to a drastic geam the organizational form of
electric utility firms, in Table IV | examine thesterminants of such change. The death sentence
clause required group firms to be geographicaltggrated with their ultimate parent firm in
terms of their electric utility infrastructure. loonsequence, measures for the geographic
proximity to parent firms are natural candidatesetplain which firms are more likely to
become standalone firms by 1955. Firms that argrg@bically close to their parent firm could
make a case for remaining affiliated to the SEQ:dntrast, firms that do business far away from

their parent firm would find it challenging to remaaffiliated to a holding group.
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Column | of Table IV provides strong empirical soppfor the idea that distance from
the ultimate parent firm affects whether the H@nfibrecomes standalone by 1955. The estimated
coefficient indicates that a firm that is locatedhausand miles away from its parent is 28%
more likely to be independent by 1955 than a fihat tis near its parent firm, an effect that is
significant at the 1% level. Standard errors atsstelred at the parent firm level, which is the
primary source of variation for each parent firmfikated firm match. Interestingly, distance
from the parent firm explains, by itself, 12% oé thariation in ownership changes between 1935
and 1955. Columns Il and Il of Table IV explorestfunctional form relationship between
ultimate parent distance and organizational chargigeg indicator variables for firms that are
located over 100 or over 500 miles away from tipairent firm. The evidence shows that firms
only became standalone if they were sufficientlydaay from their parent company. The 100
mile dummy is insignificant at conventional levéSolumns Il and Ill), while the 500 mile
indicator variable correlates with an economicddlsgge and significant increase in standalone
status. These results confirm that nearby firmddcba retained, while firms that were located at
large distances from their parent firm were likedypbecome standalone entities.

To further investigate whether HC geographical fnagtation in 1935 predicted the
organizational form of the affiliated firms in 19586 Table IV, Column IV | test for the effect of
the share or fraction of group firms located fattiran 500 miles from the parent company on the
decision to become a standalone firm. The ideandetiiis test is that an operating firm that
belonged in 1935 to a HC would be more likely toibgependent by 1955 if: (a) the parent
company is located at least 500 miles away froand (b) other firms in the group are also at
distant locations from the parent. Intuitively, #ase for the geographic integration of individual
companies would be weaker the higher the regiagnfientation of the parent company. The
results show that a firm that in 1935 belonged twkling group where 75% of the operating
firms were 500 miles or more distant from theirguarfirm is 31% more likely to become
standalone than a firm in a group where only 25%heffirms were 500 miles or more distant
from their ultimate parent. This group-based vdeaaxplains 21% of the variation in ownership
structures, while the associated F-test is 24.5hbrt, the holding group fragmentation ratio in
1935 is a powerful predictor of standalone statuk955. In subsequent tests, | will use variation
from this specification (first-stage) to examinee tleffect of standalone status on firm

performance using a 2SLS-1V specification.
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In Table 1V, I also examine the functional formtbé effect of group fragmentation ratio
on standalone status by first splitting the samioies into terciles, and then testing for
differences in the estimated coefficients. The ltssghown in Column V, stress that firms that
belong to the second and third terciles of regidrzmentation are 31 and 52 percentage points,
respectively, more likely to be independent by 1€%&n firms in the first tercile, a difference
that is significant at conventional levels. Econcatly, firms in the top tercile of fragmentation
are 2.9 times more likely to be standalone thasehno the first tercile. The results confirm that
group-level regional fragmentation predicts staodalstatus in 1955.

Table IV, Column VI separately examines the effd#dhe distance of the operating firm
from the direct parent company in 1935 on the amgdional status of the firm in 1955. The
estimated coefficient is virtually identical to tpeint estimate of the distance from the ultimate
parent, as reported in Column 1.

In Columns VIl to X of Table IV, | compare the imenental information of several
measures of firm geographic fragmentation relatovéts ultimate parent firm or to its direct
parent company. The results stress three issues, iai terms of predictive power, the holding
group’s regional fragmentation ratio dominates thstance from the ultimate parent firm.
Including both variables renders the latter conimgignificant. Second, relative to the holding
group’s regional fragmentation ratio, the distaricem the direct parent company captures
incremental predictive information for explaininiget organizational choices of firms in 1955.
Third, including controls for firm or state charagstics does not affect the main result from
Table IV, that relatively simple regional fragmetida variables explain a substantial (15% to
22%) fraction of the ownership variation experiehdey firms that belonged to holding

companies in 1935. | examine the economic conseggenf such variation next.

V. C. Instrumental Variables Analysis

Arguably the simplest test for the impact of stdada status on firm performance is to
examine whether changes in organizational form teathanges in performance. In this section,
| implement a version of such a test that alsargits to overcome the concern that changes in
organizational form are endogenous. In particulargue that it is plausible that some of the
regional fragmentation variation circa 1935 waogonal tochanges(not levels) in business

opportunities between 1935 and 1955. Specificallgxamine whether regional fragmentation
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variables predict changes in firm performance (ceduform analysis), and test whether the
predicted changes in standalone status explainetthdse variables influences firm outcomes
(2SLS-IV tests). If the orthogonality assumptiormist, the latter tests identify the causal effect

of organizations on performance.

IV.C.1. Reduced Form Analysis

| proceed in three steps. First, | split the pant two periods per firm: (a) the 1937 to
1939 years, or pre-PUHCA implementation period, émdthe 1955 to 1960 years, or post-
PUHCA, regime. Second, | compute the after-minustigecomparison for several measures of
performance. Third, | examine whether the proxaglie regional fragmentation of a group firm
or its group predict significant changes in firmfpemance.

Table V, Panel A presents the reduced form corcglabetween the HC regional
fragmentation ratio and the changes in profitapil@apital structure and operating efficiency.
Similarly, Panels B and C show the reduced formetation between the distance to the ultimate
or direct parent, respectively and the differenndbe variables of interest.

The regional fragmentation variables show threesisbent empirical patterns. First,
fragmented firms correlate with increases in patiility. Second, fragmented systems correlate
with increases in dividend payouts. Third, and algy most interestingly, they also correlate
with significant efficiency gains: higher outpubwer energy losses, and higher input-adjusted
output. In consequence, reduced form results peoduect evidence that standalone firms
improve the financial and operating performancdirofis. To the extent that the orthogonality
assumption is met, these correlations are arguadéy from endogeneity and omitted variable
concerns. However, the magnitude of the effectslsié® be scaled to reflect the fact that only a

fraction of the sample firms respond to the regiamspersion IVs. | turn to those tests next.

IV.C.2. Instrumental Variables.

Table VI presents the 2SLS-IV estimates on theceftd standalone status on firm
profitability, leverage and payout, and operaticefltiency. Panel A relies on the holding group
fragmentation ratio, based on the number of firosated over 500 miles from their parent
company, as the 1V, while Panels B and C, respelgtively on distance to the ultimate or direct
parent firm as instruments. Lastly, Panel D usdh bee holding group fragmentation ratio and
the distance to the direct parent firm as IVs.
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Table VI shows that, as anticipated, the impacitahdalone firms on firm performance
is positive, economically important, and statidticaignificant across specifications. Standalone
firms exhibit lower generation costs, and higheeraping and net profitability. Interestingly,
firms that become standalone do not significaniyrease overhead or other expenses as a result
of the change. In terms of magnitude, the impadtafdalone firms on operating profitability is
in the 3 to 4.2 percentage points range, signifiearconventional levels. Such effects are large
considering that the mean sample OROA is in the@dge.

In terms of capital structure and payout polictes, evidence from Table VI stresses two
results. First, firms’ standalone status does rystesnatically affect leverage decisions. This
finding is consistent with the idea that assetplate may be the dominant driver of the debt
capacity of firms, rather than organizational statn alternative way to rationalize the lack of
results given the higher levels of profitability standalone firms is that the frictions faced by
standalone firms are higher than those faced bypyedfiliated firms. Second, standalone firms
pay more in dividends than firms that are membéroltling companies. The evidence suggests
that standalone firms become more profitable amdpemsate investors with larger dividends.

The impact of standalone firms on efficiency andtipg is presented in Table VI,
Columns X to XIIl. Standalone firms produce mordpat (Columns X and XI), even adjusted
for input use (Column XIl). The magnitude of theiraasted coefficients is large, indicating
substantial economic effects in the 25% to 35% earand the effects are significant at
conventional levels. However, as is common withspécifications, the standard errors are large,
which does not allow us to rule out the possibilitst the increases in operational efficiency are
at single-digit levels. Consistent with higher lsvef efficiency, energy losses drop by 2.2
percentage points, which in economic terms traeslai a reduction in losses in the 20% range.
Lastly, there is no systematic effect of organmaai form on the pricing of electricity.

Taken together, the evidence from Table VI providiiking support for the idea that
standalone firms enhance efficiency. The result®ssc specifications are remarkably stable
despite the relatively small sample size (179 f)remsd the fact that the data is collapsed into two
periods. Collapsing the data helps to addressanter concerns raised by Bertrand et al (2004).
The evidence suggests that the efficiency gainsiarexplained by higher prices; it is driven by
an advantage in lowering production costs and asing output. In contrast, the evidence casts

doubt on the idea that the operational or finargyalergies are crucial for firm performance.
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In Table VII, | examine the robustness of the resswb including annual firm data,
changing the sample periods, and including firm stadle variables as controls to capture time-
varying firm heterogeneity. Given the panel struetof the data, to predict the changes in
standalone status that resulted from PUHCA, | rely an interaction of the regional
fragmentation variables (holding company regioragmentation ratio and distance of each
operating firm from the direct parent firm in 193&)d a dummy equal to one for the post-
PUHCA period, i.e., after the 1946 Supreme Couctgien that upheld the Act.

Panels A and B of Table VII show results for thagleof firm-years that correspond to
the collapsed data used in Table VI. Unsurprisinghg results without controls are virtually
identical to those shown in Table VI, Panel D, but nevertheless reported for comparison
purposes. Adding firm controls (Panel B) does rystesmatically affect the main conclusions of
the analysis. The major difference is the lowemngstied coefficients on sales and output, which
indicate that an important fraction of the reporédfict on output is explained by a larger firm
scale. Still, the main finding that standalone Brare both more productive and more efficient in
terms of input-adjusted output holds. In sum, whiiten controls may introduce biases to the
estimated coefficients of interest in an IV setfitige results from Table VII show that including
firm characteristics does not alter the main restthis paper.

The results presented in Panels C and D of Tableshw that including the years of
transition (1941 to 1953) in terms of the implenagion of PUHCA reduces the estimated effect
of standalone firms on profitability, dividend, aodtput efficiency measures. The estimated
coefficients on profitability, dividend ratios, amgput-adjusted output, however, continue to be

economically and statistically significant at contienal levels.

IV.C.3. Firm Characteristics.

In Table VIII, I examine the potential channels ftve organizational advantages of
standalone firms. To this end, | split the sampimg into two groups based on the relative
efficiency of each operating firm before PUHCA waplemented. To this end, | rely on input-
adjusted output levels, to capture the relevarat faictor productivity at the firm level in terms
of quantities. By focusing on the top and bottomfgrening firms prior to 1940, we can
potentially shed light on the heterogeneity of thrganizational effects of standalone firms

relative to large business groups.
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The results in Table VIII, Panel A suggest that fmforming group firms forced to
become standalone by PUHCA become even better thiteAct is implemented. Productivity
increases and energy losses decline sharply. lmastnthe efficiency gains by those firms with
below average productivity before PUHCA are nofedént from zero at conventional levels.
This evidence is consistent with the notion thajdéaholding groups can hold back promising
divisions by imposing a version of socialism insildeir groups (Scharfstein and Stein, 2000).

The evidence from Table VIII also stresses thateiases in profitability are observed
across the efficiency groupings. Both relativelfjoggnt and inefficient firms (a) increase sales,
(b) reduce costs, (c) increase profits, and (dease dividends after they transition to standalone
status. This suggests that having managers foausexhe project, i.e., a single standalone firm
sharpens their incentives and the organizatiorsallte

An interesting result shown in Table VIII, PanelBthat formerly inefficient firms that
were part of a holding company significantly reduteir leverage ratios as they become
standalone firms. This correlation is potentialbnsistent with the idea that holding companies
impose high leverage ratios on the group firms tiegpeir relatively weak operating position.
However, such an interpretation is suggestive st. be

In Table IX, Panels A and B, | examine an alten@atpotential channel for the
organizational results reported in Tables V and Rdllowing Zentz (1952), | can identify the
holding groups that challenged PUHCA based on arggenomic losses. The so-called “bright-
side” of large organizations would suggest thatlehging systems would tend to be those that
were likely to suffer once the holding companiesevdismantled. In contrast, the “dark-side”
view of conglomerates predicts that the legal @males were driven by rent-preservation rather
than genuine economic losses. Looking at the gaiperformance for the two separate groups,
we can indirectly assess which of the views doneimat this setting.

The results presented in Table IX cast doubt onidea that those firms belonging to
HCs that argued severe economic losses as a oésh# death sentence clause performed better
as group rather than standalone firms: the evidenBanel A stresses that those firms were able
to increase, not decrease, their profits and iapljiisted output relative to other firms that
remained affiliated with the holding systems. Thguably more revealing Column XIII results
stress that challenging firms that became standattvarged lower prices in the post-PUHCA
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period relative to other firms. The combined catiens suggest that rent-preservation rather
than pure efficiency arguments drove the complahtie large holding groups before the SEC.
In Table X | explore whether tax considerationgetftthe results of this paper. This result
is motivated by recent evidence from Panier, P&erzalez, and Villanueva (2013), who show
that large business groups are more responsivextmtentives than standalone businesses. To
pursue these tests, | use data from Penninman Y188® reports the states that had either
corporate income or franchise taxes in place in012®d classify states into those with and
without taxation. The analysis stresses three naesllts that highlight the differential
importance of taxation for financing decisions asrg@roup and standalone firms. First, firms
operating in taxing locations decrease their leyenatios as they become independent. Second,
firms in tax-free environments decrease their dasllings as they become independent. Third,
firms that operate in high tax states increase thieidends after they become standalone firms.
Overall, the evidence shows that large holding camigs use their multi-location status
to minimize tax liabilities by relying on higheiofer) debt levels, lower (higher) cash balances,
and fewer (higher) dividends in high (low) tax ldoas. In short, while the evidence does not
support the idea that holding companies are supatidhe core business operations, it does
suggest that HCs have a relative advantage at nzinigntax obligations, which standalone firms

cannot match due to their single-location operation

V. Conclusions

In this paper, | use a detailed dataset from aroitapt historical episode of government
regulation in the United States to assess the itnpfagrganizational form on the allocation of
resources. The episode is the enforcement of thdicPutility Holding Company Act of 1935
(PUHCA), and its controversial “death sentence’vision. PUHCA was enacted in response to
an investigation by the U.S. Federal Trade Commis§l935) that uncovered a large number of
abuses by the large holding companies (HC) thatralbed the electric utility in the early 1930s.
The death sentence provision stipulated that H@édconly retain existing operating firms as
long as their assets were geographically integrabeltheir corporate structures were simplified.
The primary objective of the paper is to estabttsh arguably causal effect of standalone firms

on production efficiency, profits, capital struuand pricing to consumers.

23



| first show that PUHCA led to a radical changeha ownership characteristics of firms
in the industry. While in 1935 only 14% of utilisevere standalone firms, by 1955 the fraction
of independent entities grew to 59%. More relevfanthe analysis, | show that the standalone
treatment was largely determined by PUHCA'’s deatitence provision. In particular, firms that
in 1935 were part of regionally fragmented holdoognpanies were three times more likely to be
independent in 1955 than those that were regioiaigrated before PUHCA was implemented.

Using the idea that a fraction of regionally diges firms were more likely to become
standalone irrespective of their investment opputies, | examine the effect of organizational
form on firm performance.

Overall, this paper provides robust empirical supgor the idea that standalone or
independent firms are more efficient than comparablporations that are affiliated with a large
holding company. Firms that become independentnasee productive and profitable, grow
faster, and pay more dividends than firms affililteéth HCs. Moreover, | do not find evidence
of significant operating synergies resulting froralding company or group affiliation. In
contrast, | do find evidence that entrenched hgldiompanies can use their structures to charge
higher prices to consumers. Lastly, also find thabugh their multi-entity structures, holding
companies may have a relative advantage at mimmnizix obligations.

The results of this paper can potentially informmparative corporate governance
debates. The fact that complex holding companycsiras first appeared and then eventually
disappeared from the U.S. corporate ownership tzap#s stresses the relevance of time-varying
market or government forces (Kandel, et al. 20k8}the electric utility industry, the evidence
shown stresses that complex holding companies ddasexist as a direct consequence of the
policies of an activist government.

Lastly, the results of this paper have potentigblioations for assessing the economic
efficiency consequences of large business groups.previously reported in the literature,
pyramidal ownership or large business groups anenwan in Western Europe, East Asia, and
some Latin American countries (LaPorta, et al. 1998essens, et al. 2000, Khanna and Yafeh,
2007, among others), and, as stressed by Morc#l. €2005), the concentration of corporate
assets is typically correlated with weaker econgmeidormance.

Whether the results of this paper extend to otlentries or industries is a fascinating

area for further research.
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FIGURE 1.ELECTRIC BOND AND SHARE: ORGANIZATIONAL CHART

Electric Bond and Share

17.5% 20.7% 46.8% 46.6% 42.3%
American Gas & American Power & Electric Power & Light National Power & Light American &
Electric Co Light Co Corp Co Foreign
Num. Subs Num. Subs Num. Subs Num. Subs Num. Subs
26 40 38 27 112
N L N L N L N L

|Appalachian Electric Power Co |21 [central Arizona Light & Power Co | [Arkansas Power & Light Co | 21 [Birmingham Electric Co |
[Atlantic City Electric Co | [Florida Power & Light Co | 31 [Dallas Power & Light Co | [carolina Power & Light Co |
[Beech Bottom Power Co, Inc | [inland Power & Light Co | [1daho Power Co | [Easton Transit Co | 21
lindiana & Michigan Electric Co | [kansas Gas & Electric Co | [Louisiana Power & Light Co | [Houston Lighting & Power Co |
|Indiana General Service Co | |Minnesota Power & Light Co | |Mississippi Power & Light Co | |Lehigh Valley Transit Co | 41
[Kanawha valley Power Co | [Montana Power Co, The | 42 [New Orleans Public Service, Inc | [Memphis Generating Co |
[Kentucky & West Virginia Power Co | [Nebraska Power Co | |united Gas Corporation |20 2 [Pennsylvania Power & Light Co | 6 2
[Kingsport tilities, Inc | [New Mexico Electric Service Co | |Utah Light & Traction Co | [West Tennessee Gas Co |
[Ohio Power Co, The |42 [Northern Power Co | [utah Power & Light Co | 21
[scranton Electric Co, The | [Northwestern Electiic Co | [Western Colorado Power Co |
|Whee||ng Electric Co | |Northwestern Improvement Co | Ebasco 100%

[Pacific Power & Light Co | 31 Services Inc

|Portl& Gas & Coke Co |

|Superior Water, Light & Power Co | Num. Subs

|Texas Electric Service Co | 4

|

|Texas Power & Light Co

|Texas Public Utilities Corporation |
|Washington Water Power Co, The | 41
|Water Irrigation & Development | 21

Source: Author’s based on ownership informatiomfitbhe SEC, 1941. N refers to the number of subs@didelow the firm. L refers to the number of aogie ownership layers below the
firm.
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FIGURE 2. ASSOCIATED GAS AND ELECTRIC CO: ORGANIZATIONAL CHART
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FIGURE 3.ELECTRIC BOND AND SHARE
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TABLE |. SUMMARY STATISTICS

This table reports summary statistics for eleaititities with matching financial and operatinganiation from the Federal Power Commission
for the years 1937, 1939, 1941, 1943, 1946, 1993011953, 1955, 1958and 196M total assetssales andtotal expensesre the natural
logarithms of the value of total assets, sales, tatad expense<EBIT to assets ratio (OROAg the ratio of earnings before interest and taxes
(EBIT) to total assetdNet income to assets the ratio of net income to total assé&kectric plant ratiois the ratio of electric plants to total
assetsResidential client ratids the ratio of residential consumers to the totahber of consumers reportdéttoduction costs to salestio is

the ratio of direct generation costs to total saleansmission & distributionmarketing and sellingandadministrative and general expenses
ratios are cost categories relative to sdllEpreciation to assetstio is the ratio of depreciation charges relative $eetsLong-term debt to
assets ratias the ratio of long term debt to ass@sash to assetstio is the ratio of cash holdings to assélst debt to assetatio is the ratio of
the sum of long term debt minus cash to total asa#tnet debt to assets ratie the ratio of short term liabilities plus lorgrin debt minus cash
divided by total asset®ividends to equitys the ratio of total dividend payments to the lbaalue of equity.Energy loss to total energy
availableis the ratio of reported energy losses to thd tathie of energy available, generated, and puethas thousands of KWH.n total
energyis the natural logarithm of the total energy gatest by the firmLn priceis the natural logarithm of the ratio of total eeme from
electric sales to total energy units sdithut adjusted outpus the residual from an OLS regression that usesatural logarithm of assets and
expenses as controls for the total value of energguced by the firm. It seeks to capture the ttaetor productivity of the firm, and by
construction has an average of zero. Ownershiprirdton from 1935 is from the Report of the Comegtbn Instate and Foreign Commerce to
the House of Representatives (1935) or from Moodi§amual of Investmentfl935) whenever the first source did not reporOitvnership
information from 1955 is from Moody'Manual of Investment€l955). A firm is classified as group firmif the firm is reported as such by
another corporation; otherwise it is classifiedstésndalone Number of ownership layeris the number of corporations or layers of firm
ownership above a reporting firm. For example, fif@ is affiliated with another firm that is int affiliated with an ultimate corporate owner,
the number of firms or layers is Ristance to ultimate (direct) parerg the distance from the firm’s main office to thiémate (direct) parent
main office, in thousands of miles. The ultimategue company is the firm at the apex of the busirgrsup. The direct parent company is the
firm that directly holds an ownership stake in tetevant firm.Holding company regional fragmentation raf®a variable constructed at the
holding group level that captures the ratio of firthat are located at least 500 miles from thenalt parent firm, relative to the total number of
group firms.

Variables No. of Obs. Mean  Std Dew. pl0 Median p90

Ln total assets 2,754 17.171 1.595 14.990 17.232 19.232
Ln sales 2,754 15.732 1.530 13.706 15.704 17.752
EBIT to assets ratio (OROA) 2,754 0.093 0.029 0.058 0.092 0.130
Net income to assets ratio 2,754 0.037 0.015 0.018 0.037 0.055
Electric plant ratio 2,754 0.833 0.256 0.541 0.962 1.000
Ln total expenses 2,754 14.858 1.483 12.926 14.799 16.856
Residential client ratio 2,754 0.747 0.206 0.585 0.817 0.883
Production costs to sales ratio 2,754 0.295 0.126 0.153 0.275 0.465
Transmission & distribution costs to sales ratio 2,754 0.088 0.030 0.055 0.088 0.123
Marketing and selling costs to sales ratio 2,754 0.050 0.020 0.027 0.050 0.074
Administrative and general expenses to sales ratio 2,754 0.069 0.024 0.042 0.067 0.098
Depreciation to assets ratio 2,754 0.021 0.007 0.012 0.021 0.031
Long-term debt to assets ratio 2,754 0.352 0.176 0.000 0.401 0.520
Cash to assets ratio 2,754 0.026 0.022 0.007 0.020 0.050
Net debt to assets ratio 2,754 0.326 0.181 -0.013 0.377 0.500
All net debt to assets ratio 2,754 0.407 0.168 0.127 0.448 0.574
Dividends to equity 2,754 0.049 0.027 0.010 0.050 0.080
Energy loss to total energy available 2,754 0.107 0.044 0.055 0.105 0.164
Ln total energy 2,754 12.729 1.733 10.383 12.711 15.017
Ln price 2,754 3.003 0.495 2.446 3.050 3.544
Input adjusted output 2,754 0.000 0.484 -0.463 -0.053 0.537
Group firm, 1935 291 0.859 0.349 0.000 1.000 1.000
Number of ownership layers, 1935 291 2.148 1.537 0.000 2.000 4.000
Distance to ultimate parent company, 1935 250 0.640 0.594 0.043 0.475 1.546
Distance to direct parent company, 1935 250 0.537 0.626 0.001 0.299 1.454
Holding company regional fragmentation ratio 250 0.467 0.360 0.000 0.587 0.904
Group firm, 1955 213 0.408 0.493 0.000 0.000 1.000
Number of ownership layers, 1955 213 0.432 0.542 0.000 0.000 1.000
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TABLE Il. GROUP FIRM CHARACTERISTICS BEFORE THE | MPLEMENTATION OF THE PUBLIC UTILITY HOLDING COMPANY ACT OF 1935

This table examines the correlation between group $tatus in 1935 and firm characteristics in 128 1939 using a cross-sectional specificatiomePA reports the differential

characteristics of group firms relative to standelirms. A firm is classified as group firmif it is reported as such by another corporatmhgrwise it is classified agandalonePanel B

also examines the differential characteristicsrofig firms with different numbers of corporate lesiga) single layer, (b) 2 layers, (c) 3 layers] &d) 4 or more layers of corporate ownership
in 1935. Standalone firms are the omitted categoBanels A and B. The dependent variables arsifitas as follows: (1) profitability: (ijn sales(Column I), (i) production costs to revenue
ratio (Column 1I), (iii) overhead or administratiexpenses to sales ratio (Column Ill), (iv) depxéon ratio, the ratio of depreciation expensewtal assets (Column 1V), (v) OROA or the
ratio of EBIT to total assets (Column V), and (W@t income, the ratio of net income to total asgétdumn VI); (2) leverage and payout: (i) debicgair the ratio of long term debt to total
assets (Column VII), (i) cash ratio or the ratfocash to total assets (Column VIII), and (iii) idignd ratio is the ratio of total dividends to theok value of equity (Column IX); and (3)

efficiency and pricing: (i)n outputor the natural logarithm of the total energy getest by the firm (Column X); (ii) energy loss isthatio of reported energy losses to the totalevaifu

energy available, generated, and purchased inahdssof KWH (Column XI); and (iii)n price, the natural logarithm of the ratio of total reuerfrom electric sales to total energy units sold
(Column XilI). All specifications include the natlitagarithm of firm assets and year dummies asrotg1tColumns (Il) to (XII) include controls fora) the electric plant share of total assets
and (b) the residential client ratio, relative be total. Columns (VII) to (IX) include OROA as antrol variable. Columns (X) to (XI) include expensesthe natural logarithm of total

expenses, as a control variable. The specificatiofanel B include the same control variableshasé in Panel A, but the estimated coefficientsoanéted. Standard errors clustered at the
ultimate parent company level are reported in gheses.”, ™, and” denote significance at the 1%, 5%, and 10% leeshectively.

Profitability Leverage and Payout Efficiency and Pricing
LnSales Prod. Costs Owerhead Depr.ratio OROA Netincome Debtratio Cashratio  Div. ratio LnQutput Energyloss LnPrice
() (In (D} (V) M M) (M) (M (I1X) X) (X1) (XIn)
Panel A. Standalone vs. group firm
Group firm 0.048 0.012 0.02i"  -0.002 0.008" 0.001 0.097"  -0.003 0.002 0.255" 00207 02297
(0.066) (0017)  (0.005) (0.001) (0.004) (0.004) (0.033) (0.003) (0.002) (0.078) (0.010) (0.074)
Ln assets 0.854™ -0.036" -0.005" -0.001™ -0.005"  -0.003" 0.035™ -0.000 0.004" 0.554™" 0.007 -0.168"
(0.032) (0.006)  (0.001) (0.000) (0.001) (0.001) (0.012) .0(1) (0.001) (0.077) (0.005) (0.017)
Electric plant share 0.008 -0.002 0.003 0.015™ 0.017" -0.031 0.001 0.011 0.402"™ -0.014 -0.194
(0.019)  (0.006) (0.001) (0.004) (0.004) (0.037) (0.004) .0(®) (0.138) (0.013) (0.104)
Residential client ratio -0.066" 0.017" 0.010™ 0.032™ 0.015™ -0.009 -0.001 -0.018 -1.320™ 0.086™ 1.452"
(0.035)  (0.007) (0.002) (0.005) (0.004) (0.060) (0.007) .0Q&) (0.158) (0.016) (0.183)
OROA -2.846" 0.158™ 0.821"
(0.564) (0.050) (0.077)
Ln expenses 0617 -0.013”
(0.092) (0.006)
Number of observations 566 566 566 566 566 566 566 566 566 566 566 566
R-squared 0.916 0.268 0.126 0.205 0.211 0.146 0.287 0.085 5120. 0.919 0.156 0.474
Panel B. Standalone vs. group firm, and multilayer group firm
Group firm 0.031 0.005 0.02i"  -0.001 0.008 0.002 0.071 -0.000 -0.001 0367 -00347 03247
(0.083) (0017)  (0.005) (0.001) (0.004) (0.004) (0.039) (0.004) (0.003) (0.105) (0.010) (0.098)
Group firm, 2 layers -0.006 0.004 0.002 -0.000 -0.001 -0.003 0.037 -0.002 0.004  0.106 0.019” 0.071
(0.068) (0.011)  (0.005) (0.001) (0.003) (0.002) (0.029) .00B) (0.003) (0.097) (0.006) (0.087)
Group firm, 3 layers -0.007 -0.003 -0.001 -0.002 0.000 -0.002 0.058 -0.004 0.006 -0.108 0.018 0.118
(0.069) (0.015)  (0.005) (0.001) (0.005) (0.004) (0.034) .00) (0.004) (0.098) (0.008) (0.097)
Group firm, 4 or more layers 0.144 0.048" -0.003 -0.003" 0.001 0.002 -0.017 -0.007 0.006 -0.322" 0.021" 0.258""
(0.147) (0023)  (0.013) (0.001) (0.008) (0.008) (0.075) (0.004) (0.004) (0.087) (0.011) (0.078)
Number of observations 566 566 566 566 566 566 566 566 566 566 566 566
R-squared 0.917 0.291 0.129 0.232 0.212 0.153 0.304 0.098 5170. 0.922 0.178 0.492

31



TABLE Ill. ORGANIZATIONAL STRUCTURE: 1955vs. 1935

This table reports the number of firms and the orgdiural characteristics of electric utilities with telaing financial and operating information from
the Federal Power Commission between 1937 and 1968rewavailable. Ownership information from 1935 (R@)y is from the Report of the
Committee on Instate and Foreign Commerce to thesélofi Representatives (1935) or from Moodyfanual of Investment&935)whenever the first
source did not report it. Ownership information frons3gRow (ii)) is from Moody’sManual of Investmen{d955). A firm is classified asgroup firm
(Column 1) if the firm is reported as such by anotherporation; otherwise it is classified sgndalongColumn Il). The fraction of group firms is
reported in Column IVNumber of ownership layefs the number of corporations or layers of firm owhgrsbove a reporting firmLayers above=1
(Column VI) is an indicator variable equal to on¢hié firms’ owner is a corporation that does not repaother corporation as its ultimate owner, zero
otherwise Layers above=ZColumn VII) is an indicator variable equal to one¢hié firm reports exactly two layers of corporatenevship above itself,
zero otherwiselLayers above>ZColumn VIII) is an indicator variable equal to oneghg firm reports more than two layers of corporateevahip as
controlling shareholders, zero otherwise. Panel Antspoformation for all firms and Panel B reports imf@tion for those corporations with matching
financial and ownership information for at least oearyin both: (a) 1937 to 1939 and (b) 1955 to 1860. , and” denote significance at th&4d, 5%,
and 10% level, respectively.

All No. of group  No. of stand- Group firm No. Of. Layers above Layers above Layers above
) ) ) ownership
firms firms alone firms =1 =1 =2 >2
layers
0} n (0} (v) V) M) 0 (M)
Panel A. Unbalanced panel
i. Based on 1935 ownership 291 250 a1 0.859 2.148 0.213 0.285 0.361
information (0.037) (0.278) (0.054) (0.075) (0.082)
i. Based on 1955 ownership 268 87 126 0.408 0.432 0.385 0.023 0.000
information (0.066) (0.072) (0.065) (0.019) (0.000)
Difference 1955 vs. 1935 -163 85 -0.451 -1.716™ 0.172° -0.262"” -0.361"
(i) minus () (0.059) (0.246) (0.094) (0.080) (0.082)
Panel B. Balanced panel
i. Based on 1935 ownership 213 180 33 0.845 2.052 0.239 0.263 0.343
information (0.041) (0.253) (0.067) (0.086) (0.077)
il. Based on 1955 ownership 213 87 126 0.408 0.432 0.385 0.023 0.000
information (0.066) (0.072) (0.065) (0.019) (0.000)
Difference 1955 vs. 1935 -93 93 -0.487 -1.620™ 0.146 -0.239" -0.343™
(i) minus () (0.060) (0.226) (0.100) (0.091) (0.077)
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TABLE IV. DETERMINANTS OF ORGANIZATIONAL CHANGE: EVIDENCE FROM THE "D EATH SENTENCE" CLAUSE

This table examines the determinants of organizatiohange as a result of the implementation ofdéeth sentence clause of PUHCA. The death senttsuese of PUHCA mandated that
holding companies could only retain as group fitinsse operating businesses that were geographiogdigrated with the parent company. The dependamdble is an indicator variable

equal to one for firms that were standalone in 18b that were reported as group firms affiliatagth a holding company in 1935, zero otherwise. @at is collapsed at the firm level and it
only includes firms reported as group firms in 1985which matching financial information was awadile for at least one year in the post-1955 pei@® firms). The table reports the effect

of the following control variables: (Histance to ultimate (direct) parent in 19B5the distance from the firm’'s main office to thiémate (direct) parent main office, in thousadsniles; (2)
distance to parent firm in 1935, over 100 mifes 500 mile$ are indicator variables equal to one if the fimlocated at a distance farther away than thesltiold, zero otherwise; (3yms
over 500 miles from ultimate parent in 1983he ratio of group firms that are located 50@embr more from the ultimate parent company in5198lative to the total number of firms in the
holding company; (4Jirms over 500 miles from ultimate parent in 1988h indicator variables that are terciles constied based on (3), where the tercile with the ldvebare of firms
located 500 miles away from the ultimate parerthésomitted category.n assetds the natural logarithm of firm asseBROA.Is the ratio of EBIT to total assetsa state populatioris the
natural logarithm of the population of the stateevehthe firm's main office is located. Size, padfitity, and population controls are firm averagms1937-1939. Standard errors clustered at

e

the ultimate parent company level are reportechieqtheses. , ™, and” denote significance at the 1%, 5%, and 10% leeshectively.

Standalone firm, 1955

0] (1n (1 v) M M) (M (M) (1X) )
Distance to ultimate parent firmin 1935, milesqtisands) 0.279™ 0.056
(0.079) (0.062)
Distance to ultimate parent firm in 1935, over lftles 0.108 -0.063
(0.160) (0.194)
Distance to ultimate parent firm in 1935, over S@les 0.294"
(0.165)
Holding company regional fragmentation ratio 0.627" 0565 0515 0.442™
(0.127) (0.161) (0.143) (0.138)
Firms over 500 miles from ultimate parent in 1935, 0.305"
indicator 2 (0.133)
Firms over 500 miles from ultimate parent in 1935, 0516~
indicator 3 (0.150)
Distance to direct parent firm in 1935, miles (tlsands) 0.275™ 0.084"
(0.070) (0.044)
Ln assets 0102  0.092™
(0.023) (0.027)
OROA -0.014 1.183
(1.651) (1.574)
Ln state population 0.123"  -0.056
(0.028) (0.038)
Constant 03327 0429”7 04207 02117  0269" 03617  0204° 02027 0543 0571
(0.093) (0.131) (0.131) (0.081) (0.108) (0.085) (0.084) .o@2) (0.633) (0.736)
Number of firms 179 179 179 179 179 179 179 179 210 179
R-squared 0.118 0.006 0.077 0.212 0.178 0.129 0.214 0.226 0.119 0.283
F-test 12.64 0.454 2.099 24.52 5.997 15.67 14.87 18.14 14.06 22.58
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TABLE V. FRAGMENTED HOLDING COMPANIES AND DIFFERENCES IN PROFITABILITY , LEVERAGE, AND OPERATING EFFICIENCY (REDUCED FORM)

This table examines the correlation between vagatiat capture the degree of regional fragmentatica holding group (Panel A), the distance ofoaerating firm to its ultimate parent company
(Panel B), or the distance of an operating firntdairect parent company (Panel C), and differenneseveral measures of (1) firm profitability) (8verage and payout decisions, and (3) efficiency
and pricing. The data is collapsed at the firmllewel it only includes information on firms that reeeported as group firms in 1935, for which matgHinancial information was available for at leas
one year in the post-1955 period (a balanced pHriEl9 firms). To compute the differences in eatthe variables around the introduction of PUHCApmpute the average outcome variable for (a)
1937 to 1939 and (b) 1955 to 1960. Each differeaa@mmputed as (b) minus (a). The dependent vadadte classified as follows: (1) profitability) [ sales(Column 1), (ii) production costs to
revenue ratio (Column 1), (iii) overhead or admsinative expenses to sales ratio (Column Ill), ¢flepreciation ratio, the ratio of depreciation exges to total assets (Column 1V), (v) OROA or the
ratio of EBIT to total assets (Column V), and (W8t income, the ratio of net income to total aségtslumn VI); (2) leverage and payout: (i) debtaair the ratio of long term debt to total assets
(Column VII), (i) cash ratio or the ratio of cathtotal assets (Column VIII), and (iii) dividenaltio, the ratio of total dividends to the book eabf equity (Column IX); and (3) efficiency and g@ng:

(i) In output or the natural logarithm of the total energy gate by the firm (Column X); (ii) input adjustedtput, which is the residual from an annual OLSesgion that uses the natural logarithm
of assets and expenses as controls for the tdtad wh energy produced by the firm to capture theltfactor productivity of the firm (Column Xl)iii) energy loss, the ratio of reported energy ézst©
the total value of energy available, generated,mmrdhased in thousands of KWH (Column Xl); and [ivprice, the natural logarithm of the ratio of total reuerfrom electric sales to total energy
units sold (Column XII). Each estimated coeffidienrresponds to a different regression. Standamiseclustered at the ultimate parent companyl leseereported in parenthesés, ™, and” denote
significance at the 1%, 5%, and 10% level, respelti

Differences in Profitability Differences in Leverageand Payout Differences in Eficiency and Pricing

Ln Sales Prod.Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio Ln Qutput Output Adj. Energyloss Ln Price

0 (n Q) v () v () (Vi) (%) ™ (1 (i ()

Panel A. Holding company regional fragmentation ratio

Frms over 500 miles from 0274" -0082" 0003 0002 0027 0017° 0010 -0008 001§ = 04227 01717 -0.014" -0.049
parent, ratio (0123)  (0033)  (0.009)  (0.002) (0009  (0.007)  (0.037)  (0.007)  (0.006) (0141)  (0070)  (0.006)  (0.051)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179

Panel B. Distance to 1935 ultimate parent firm, miles (thousands)

I_Distan_ce to 1935 ultimate parent 132 -0.041" -0.004 -0.000 0.008 0.007 0.019 0.001 0.009 0.222 0.094” -0.0127  -0.041
firm, miles (thousands) (0.084) (0.015)  (0.004)  (0.001)  (0.005)  (0.003)  (0.017) .0(B) (0.005) (0.095)  (0.039)  (0.003)  (0.028)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179

Panel C. Distanceto 1935 direct parent firm, miles (thousands)

Distance to 1935 direct parent 0.107 -0.03¢9°  -0.001 -0.000 0.010 0.008” 0.021 -0.001 0.012 0.184" 0.097” -0.0137  -0.054"
firm, miles (thousands) (0.072) (0.015)  (0.004)  (0.001)  (0.004) (0.003) (0.017) .0(B) (0.004) (0.078) (0.033) (0.002)  (0.023)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179
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TABLE VI. ORGANIZATIONAL FORM AND FIRM OUTCOMES: INSTRUMENTAL VARIABLES

This table examines the effect of organizationaifan (1) firm profitability, (2) leverage and paygolicies, and (3) efficiency and pricing. | inghent forstandalonestatus using: (iholding
company regional fragmentation rafior the fraction of firms in the holding group tlzae located over 500 miles away from their ultengarent company (Panels A and D), ¢igtance of each
operating firm from the ultimate parent firm 1935 (Panel B), and (iidistance of each operating firm from the directguarfirmin 1935 (Panels C and D). A standalone firm igrma that in
1935 was affiliated with a holding company firm lngcame standalone by 1955. The data is collapstee &irm level and it only includes information éirms that were reported as group firms
in 1935, for which matching financial informatiorasvavailable for at least one year in the post-185%d (a balanced panel of 179 firms). To comphéedifferences in each of the variables
around the introduction of PUHCA, | compute therage outcome variable for (a) 1937 to 1939 andl@®5 to 1960. Each difference is computed as (busia). | examine the impact of
becoming a standalone firm on the following depemndariables: (1) profitability: (iJn sales(Column 1), (ii) production costs to revenue raf@olumn 1), (iii) overhead or administrative
expenses to sales ratio (Column ), (iv) depriéoiaratio, the ratio of depreciation expensestaltassets (Column IV), (v) OROA or the ratio @BIE to total assets (Column V), and (vi) net
income, the ratio of net income to total assetdy@a VI); (2) leverage and payout: (i) debt ratio,the ratio of long term debt to total assets ¢@wl VII), (ii) cash ratio, or the ratio of cash to
total assets (Column VIII), and (iii) dividend mator the ratio of total dividends to the book abf equity (Column 1X); and (3) efficiency andgng: (i) In output or the natural logarithm of the
total energy generated by the firm (Column X); ifiiput adjusted output, which is the residual framannual OLS regression that uses the naturalifogaof assets and expenses as controls for
the total value of energy produced by the firm éptare the total factor productivity of the firmdl@mn XI); (i) energy loss, the ratio of reportediergy losses to the total value of energy
available, generated, and purchased in thousanggvéf (Column XI); and (iv)In price, the natural logarithm of the ratio of total reuerfrom electric sales to total energy units s@dlgmn

XlIl). Standard errors clustered at the ultimatespacompany level are reported in parenthéSes., and” denote significance at the 1%, 5%, and 10% leespectively.

Profitability Leverage and Payout Efficiency and Pricing
Ln Sales Prod.Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio Ln Output Output Adj. Energyloss Ln Price
0] Q] (1m Q% % ) (D) (V) (1X) *x) xn (xm (X
Panel A. Instrumental variable: Holding company regional fragmentation ratio
Standalone firm 0437"  -0130"  -0.005 0.004 0044  0027" 0017 -0.012 0.031" 0.673" 0273 0.022" 0078
(0.194)  (0.054)  (0.013)  (0.003)  (0.015) (0.011) (0.058) .0(®) (0.011) (0.262) (0.142) (0.011)  (0.083)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179
Panel B. Instrumental variable: Distanceto 1935 ultimate parent firm, miles (thousands)
Standalone firm 0472  -0.146" -0.014 -0.001 0.030 0.025" 0.068 0.003 0.032 0.794" 0.338" 0.045"  -0.148
(0.297) (0.055)  (0.016)  (0.003)  (0.017) (0.011) (0.070) .0(@) (0.017) (0.379) (0.184) (0.018)  (0.111)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179
Panel C. Instrumental variable: Distanceto 1935 direct parent firm, miles (thousands)
Standalone firm 0.389 -0.141"  -0.005 -0.002 0.037 0.030” 0.075 -0.002 0.044 0.670" 0.351"  -0.048"  -0.196'
(0.261) (0.056)  (0.014)  (0.003)  (0.015) (0.009) (0.073) .00®) (0.018) (0.319) (0.172) (0.015)  (0.107)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179
Panel D. Instrumental variables: (a) Holding company regional fragmentation ratio, (b) Distance to 1935 direct parent firm, miles (thousands)
Standalone firm 0426" -0133"  -0.005 0.002 0.042" 0.027™ 0.004 -0.010 0.034’ 0.673" 0.291"  -0.028"  -0.105
(0.192) (0.053)  (0.013)  (0.003)  (0.014) (0.010) (0.058) .0(a) (0.011) (0.256) (0.143) (0.012)  (0.082)
Number of observations 179 179 179 179 179 179 179 179 179 179 179 179 179
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TABLE VII. THE IMPACT OF STANDALONE FIRMS ON FIRM OUTCOMES: ALTERNATIVE SPECIFICATIONS

This table examines the effect of organizationaifen (1) firm profitability, (2) leverage and paymolicies, and (3) efficiency and pricing. Thelereports results from two-stage least-squares
fixed effects specifications, where | instrumentgtandalonestatus using: (iholding company regional fragmentation ratar the fraction of firms in the holding group ttzae located over 500
miles away from their ultimate parent company,di§tance of each operating firm to the direct parnm in 1935 andafter, a post-PUHCA indicator variable (first stage msitted). Standalone

is an indicator variable equal to one for a firmattin 1935 was affiliated to a holding company fibot became standalone by 1955, and zero for nioksag firms and for the pre-PUHCA
period. Panels A and B examine the robustnesseofebults to using annual observations for thesy2887, 1939, 1955, 1958, and 1960. Panels C agxhBine the robustness of the results to
also including data for 1941, 1943, 1946, 1947,01@6d 1953. All specifications in Panel A and Blide year dummies as controls. Panels B and D ieeatihe robustness of the results to
including controls that seek to capture the hetemedy in the evolution of each of the variablegntérest. All specifications in Panels B and Diige the following controls: the natural logarithm
of firm assets and state population, to controffifon size and electricity demand, respectivelylu®ms (Il) to (XIll) also include controls for (e electric plant share of total assets and ) th
residential client ratio relative to the total. @wins (VII) to (IX) include OROA as a control varlatio proxy for profitability. Columns (X) to (XlincludeIn expensesthe natural logarithm of
total expenses as a control variable. Other thasttindaloneestimated coefficient, all others are omitted. Eestimated coefficient corresponds to a differegtession. Standard errors clustered
at the ultimate parent company level are reporiguhrentheseS., ™, and” denote significance at the 1%, 5%, and 10% leespectively.

Profitability Leverage and Payout Efficiency and Pricing

Ln Sales Prod. Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio Ln Qutput Output Adj. Energyloss Ln Price

0] (n () (V) ™ W) (VN (Vi (1X) *) xn (xn (X

Panel A. Sample: 1937-1939 & 1955-1960

Standalone firm 0413" -0.126"  -0.004 0.004 0.047" 0.028" -0.026 -0.011 0.036" 0.657" 0.266" -0.019° -0.072
(0.177) (0.055)  (0.013)  (0.003)  (0.016) (0.011) (0.061) .0¢a) (0.010) (0.252) (0.141) (0.011)  (0.083)
Number of observations 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 ,0011 1,001 1,001

Panel B. Sample: 1937-1939 & 1955-1960, firm controls

Standalone firm 0.153"  -0.122" 0.000 0.003 0.048 0.031™ -0.010 -0.011 0.014 0.271" 0.271° -0.019" -0.026
(0.090) (0.050)  (0.013)  (0.003)  (0.017) (0.012) (0.054) .00®) (0.008) (0.153) (0.153) (0.010)  (0.083)

Number of observations 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 1,001 ,0011 1,001 1,001

Panel C. Sample: 1937-1960

Standalone firm 0278 -0.067"  -0.009 0.003 0.035™ 0.024™ 0.006 -0.006 0.025 0.464™ 0.195” -0.006 -0.035
(0.134) (0.032)  (0.007)  (0.002)  (0.011) (0.008) (0.045) .00F) (0.008) (0.176) (0.091) (0.004)  (0.050)

Number of observations 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 3572 2,357 2,357

Panel D. Sample: 1937-1960, firm controls

Standalone firm 0.123°  -0.070"  -0.006 0.003 0.038" 0.026™ 0.031 -0.005 0.011 0.205" 0.205" -0.008 -0.046
(0.071) (0.030)  (0.007)  (0.002)  (0.012) (0.008) (0.042) .00F) (0.006) (0.097) (0.097) (0.005)  (0.053)

Number of observations 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 2,357 3572 2,357 2,357
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TABLE VIIl. ORGANIZATIONAL EFFECTS ONPROFITABILITY ,LEVERAGE AND EFFICIENCY BY INITIAL OPERATIONAL OUTCOMES

This table examines the effect of organizationaifon (1) firm profitability, (2) leverage and paygolicies, and (3) efficiency and pricing, whée sample firms are sorted as a function of their
1937 to 1939 average levels of operational efficyeThe measure of operational efficiency usedtothe sample firms is input adjusted output, wh&the residual from an OLS regression that
uses the natural logarithm of assets and totalresgseas controls for the total value of energy yced by the firm, and proxies for total factor profivity. High or relatively more efficient firms
(Panel A) are those with above median levels ofiirgmjusted output; alternatively, firms maylbe output or efficiency (Panel B). The table repagsults from two-stage least-squares fixed
effects specifications, where | instrument $tandalonestatus usingholding company regional fragmentation ratiar the fraction of firms in the holding group ttee located over 500 miles
away from their ultimate parent compaulstance of each operating firm to the direct parfim in 1935 andafter, a post-PUHCA indicator variable (first stage itbed). Standalones an
indicator variable equal to one for a firm thatl®35 was affiliated with a holding company and beeatandalone by 1955, and zero for non-switchimmgsfand for the pre-PUHCA period. All
specifications include data from the years 1933919955, 1958, and 1960, and include year dumasentrols. Each estimated coefficient correspémdsdifferent regression. Standard errors
clustered at the ultimate parent company leveteperted in parenthesés, ™, and” denote significance at the 1%, 5%, and 10% leespectively.

Profitability Leverage and Payout Efficiency and Pricing

LnSales Prod.Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio LnOutput Output Adj. Energyloss Ln Price

o Q) @ ) ) v (Vi) (v (1X) *) (X)) (xin (xin

Panel A. High input adjusted output before 1940

Standalone firm 0334  -0113°  -0.009 0.002 0051  0033" 0.113 -0.008 0.057" 0632° 0357  -0045"  -0.052
(0.182)  (0.062)  (0.013)  (0.005)  (0.023)  (0.015) (0.080) .04@)  (0.016) (0257)  (0.214)  (0.018)  (0.126)
Number of observations 538 538 538 538 538 538 538 538 538 538 538 538 538

Panel B. Low input adjusted output before 1940

Standalone firm 0390  -0143"  0.002 0.002 0028 0024  -0097"  -0.009 0.016 0531" 0159 -0.005 -0.075
(0.219)  (0.058)  (0.017)  (0.003)  (0.014)  (0.009) (0.049) .0(B)  (0.009) (0.270)  (0.104)  (0.010)  (0.084)
Number of observations 460 460 460 460 460 460 460 460 460 460 460 460 460
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TABLE IX. SYSTEMS THAT CHALLENGED PUHCA AND STATE-L EVEL TAX OBLIGATIONS

This table examines the effect of organizationainfon (1) firm profitability, (2) leverage and payolicies, and (3) efficiency and pricing wher gample firms are sorted as a function of
whether they contested PUHCA, following Zentz (19%2anel A shows results for firms that in 1935hgkd to holding companies that challenged PUHO#leaAPanel B reports results for
those that did not. This table reports results ftanm-stage least-squares fixed effects specifinatizvhere | instrument f@tandalonestatus usingholding company regional fragmentation
ratio, or the fraction of firms in the holding group ttzae located over 500 miles away from their ultenparent companylistance of each operating firm to the direct paremm in 1935
andafter, a post-PUHCA indicator variable (first stage mitbed). Standalonés an indicator variable equal to one for a fitmttin 1935 was affiliated with a holding compamy decame
standalone by 1955, and zero for non-switching ditland for the pre-PUHCA period. All specificationslude data from the years 1937, 1939, 1955, 1858, 1960, and include year
dummies as controls. Each estimated coefficieniesponds to a different regression. Standard edostered at the ultimate parent company leveraperted in parenthesés., ™, and”
denote significance at the 1%, 5%, and 10% leesbectively.

Profitability Leverage and Payout Efficiency and Pricing

LnSales Prod.Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio LnOutput Output Adj. Energyloss LnPrice

0] (n (1 (v % V) (Vi (Vi (1X) *x) (XN (X (X

Panel A. Firmsfrom holding companiesthat challenged PUHCA

Standalone firm 0.232 -0.140 0.026 -0.009 0.026" 0.014" 0.227 -0.011 0.048 0.587 05i8 -0.057" -0.352"
(0.414)  (0.075)  (0.034)  (0.004)  (0.013)  (0.007) (0.168) .0(®)  (0.033) (0.508) (0.212)  (0.009)  (0.168)

Number of observations 434 434 434 434 434 434 434 434 434 434 434 434 434
Panel B. Firmsfrom holding companiesthat did not challenge PUHCA

Standalone firm 0459”7  -0.120"  -0.005 0.005 0.042°  0.025™ -0.037 -0.009 0.031" 0.695" 0.295 -0.019 -0.090
(0.185)  (0.049)  (0.009)  (0.003)  (0.014)  (0.009) (0.055) .0®@)  (0.011) (0.284) (0.151)  (0.011)  (0.092)

Number of observations 567 567 567 567 567 567 567 567 567 567 567 567 567
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TABLE X. FIRMS BY STATE-LEVEL TAX OBLIGATIONS

This table examines the effect of organizationainfon (1) firm profitability, (2) leverage and payolicies, and (3) efficiency and pricing wher gample firms are sorted as a function of
whether the firm’'s main office was in a state inichhcorporate income or franchise taxes were legiedorporations in 1930, based on Penninman (1880)el A shows results for firms that
operated in states with corporate income or frasgckdxation as of 1930, while Panel B reports te$at firms located in states that did not havehstaxes. The table reports results from two-
stage least-squares fixed effects specificatiomgrev| instrument fostandalonestatus usingholding company regional fragmentation ratmr the fraction of firms in the holding group tha
are located over 500 miles away from their ultimzdeent companylistance of each operating firm to the direct parénm in 1935 andafter, a post-PUHCA indicator variable (first stage is
omitted).Standalonds an indicator variable equal to one for a fitmattin 1935 was affiliated with a holding compamg decame standalone by 1955, and zero for nowtsng firms and
for the pre-PUHCA period. All specifications incidata from the years 1937, 1939, 1955, 1958, 866,&nd include year dummies as controls. Eadmatstd coefficient corresponds to a
different regression. Standard errors clustergdeatiitimate parent company level are reportechieptheses.”, ™, and” denote significance at the 1%, 5%, and 10% leespectively.

Profitability Leverage and Payout Efficiency and Pricing

LnSales Prod.Costs Overhead Depr.ratio OROA Netincome Debtratio Cashratio Div.ratio LnOutput Output Adj. Energyloss LnPrice

0] (n (1 Q%) % W) (Vi (Vi (1X) *x) xn (xin (X

Panel A. Firmsincorporated in stateswith corporate income taxation

Standalone firm 0.297 0.148"  -0.004 0.006 0.043 0.047™ -0.115° 0.004 0.050" 0.473 0.235 -0.033 -0.079
(0.196)  (0.050)  (0.017)  (0.005)  (0.021)  (0.015) (0.067) .0(1) (0.016) (0.291) (0.222)  (0.022)  (0.167)

Number of observations 397 397 397 397 397 397 397 397 397 397 397 397 397

Panel B. Firmsincorporated in states with no corporate income taxation

Standalone firm 0.467" -0.090 -0.001 -0.001 0031  0.010 0.109 -0.019 0.022 0.838" 0.352" 0.029"  -0114
(0.250)  (0.057)  (0.016)  (0.003)  (0.016)  (0.007) (0.066) .0(@)  (0.015) (0.375) (0.211)  (0.012)  (0.113)
Number of observations 604 604 604 604 604 604 604 604 604 604 604 604 604
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APPENDIX Al. ABBREVIATED TIMELINE OF EVENTS RELATED TO THE PUBLIC UTILITY HOLDING
COMPANY ACT OF 1935,AND THE SUPREME COURT’'SDECISION TO UPHOLD IT IN 1946

Year Description
1882 Edison builds the first electricity centrahliing station in New York
1886 First electric street railway, over 150 systevitkin four years

1887-1912  Industrial demand grew from 6 percenbtdltenergy demand to 26 percent

1902-1930s  Rapid growth: (1) Electricity generatipaw from 6 to 101 Kwh millions; (2) Fraction ofepopulation in
electrically lighted homes increased from 2 to &tcent, (3) Rise of electric utilities: (a) gaimsrii merging
industrial, transportation and lighting demand twsth total demand and match it with generation, ¢)
economies of scale, financing needs, etc.

1920s Consolidation: (1) holding companies and pyramids, (2) Of thé&lding companies in 1935, 41were chartered

from 1922 to 1932 (Anderson, 1947), (3) Acquisisarlied heavily on debt financing

1928 TheFederal Trade Commission began an investigation dhe abuses by holding companiega) minority
investors (expropriation by controlling shareho&)e(b) consumer abuses (increased costs to incaees
services, price fixng agreement, onerous loangeamong others).

1930s Great Depression: Electricity sales slowedes operating firms defaulted and several holdjngups
collapsed
1935 Summary findings of Federal Trade Commissiothldouse of Representative Investigation are presknt

Public Utility Holding Company Act. Most controversial feature: the “Death Sentence” Clause. PUHCA the
implementedin 1938.
1938 PUHCA is effective.

58 cases were brought challenging the constitulityraf the law.

1940s SEC start enforcing PUHCA with “due proceskig(notice and opportunity for hearing): initisdistance
and delay by holding companies.

1942 SEC issued order requiring the North Americam@any to divest itself and all properties othenrthhose in
the St. Louis area.
North American legally appeals the order.

1945 Noth American case is argued before the Sup@auet.

1946 Supreme Court decision 6-0 upholding the death sestice clause

Post-1946  Large increase in enforcement actions.

1953 SEC reports that compliance with the "death sergéprovision is basically complete.
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