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ABSTRACT. The U.S. Federal Energy Regulatory
Commission (FERC) must balance environmental
protection of riverine resources with the nation's
growing demand for power production every time ii
issues a hydroelectric license. This paper models the
bureaucratic agency's decision-making process in
issuing these licenses. Data on nearly 500 hydro-
power licenses issued from 1983 to 2005 are utilized.
It is discovered that legislative ami institutional
constraints are. by far, the largest influences on
FERC's regulatory decisions, implying that if the
current allocation of surface water in the United
States is considered inefficient, the most effective
way to alter this allocation is by passing new
legislation, or by implementing institutional reform
ai FERC ( JEL'Q25. Q42)

I. INTRODUCTION

Energy needs and environmental con-
cerns are two of the most pressing issues
facing the world today. Frequently, they
come into conflict. We can increase domes-
tic oil production, but at the cost of drilling
in an arctic wildlife refuge. We can burn
more abundant coal stocks, but at the cost
of rising air pollution. And we can dam
more rivers and generate more hydroelec-
tric power, but only at the cost of inter-
rupting natural river fiow and harming
aquatic resources. How are such important
trade-offs to be made? The objective of this
research is to model and analyze how such
trade-off choices between energy generation
and environmental concerns are actually
being made, in particular, in the context of
hydroelectric power generation.
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Hydroelectric power, or electricity gener-
ated by large turbines located at the bottom
of reservoirs created from large dams, has
been a viable technology since the late
nineteenth century (Edwards 2003). At that
time, when the industrial revolution was at
its height and economic development of the
nation was at center stage, the federal
government's official mandate was to en-
courage hydroelectric production in the
United States. Competing demands for the
services of the nation's rivers toward more
environmental ends did not begin to make
inroads into ofílcial legislative expression
until the late 1960s and early 1970s, after
passage of legislation such as the National
Environmental Policy Act (1969), the Clean
Water Act (1972), and the Endangered
Species Act (1973). Today, the Federal
Energy Regulatory Commission (FERC),
the agency in charge of hydropower regu-
lation, has a clear mandate to balance both
power interests and environmental con-
cerns. Over the past 25 years, FERC has
been struggling to interpret just how, in
practice, to balance these competing inter-
ests over one of the nation's most important
resources: its rivers.

FERC is able to affect this environmental
protection/hydropower production trade-
off when it issues licenses for hydropower
dams. All nonfederal hydropower dams in
the United States must be licensed every 30
to 50 years in order to legally operate. This
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licensing process is the only official oppor-
tunity during the lifetime of a dam for a
complete review of its safety and opera-
tions. It is also the only opportunity for
mandated revisions of its inherent energy/
environmental operational trade-offs. For
example, FERC could require dam owners
to limit the flow of water through the dam's
turbines. This would reduce electricity
production, but it would also help eliminate
irregular rushes of water that cause stream
bank erosion and damage to aquatic nesting
sites. Other methods FERC could impose
to help the riverine environment (such as
fish ladders, modified turbines, etc.) simi-
larly tend to negatively affect electricity
production. More environmental protec-
tion implies less hydroelectric it y produc-
tion. In the end, when FERC issues a license
mandating a certain level of environmental
protection, it is implicitly choosing a certain
trade-off between environmental protection
and hydropower production. What influ-
ences FERC's choice?

The significant influences on regulatory
agency decision making are still debated in
the literature. Four popular theories of
regulatory influence include regulatory cap-
ture theory, congressional dominance theo-
ry, discretionary theory, and theories of
institutional/historical constraints. I includ-
ed variables on all four of these categories
of influence in the regression analyses to
determine which, if any, have affected
FERC's environmental regulatory deci-
sions when issuing hydropower licenses.
The data spans 1983-2005 and includes the
approximately 500 hydropower licenses
that were issued over this period.

The findings are that, while there is
support for all four categories of influence
in affecting FERC's behavior, by far the
largest influences on FERC's regulatory
decisions are Congress and institutional
history. Legislation passed by Congress
and put into eíTect in 1990, for example,
increased the level of environmental pro-
tection mandated by 19%. Similarly, Senate
oversight can affect the hydropower pro-
duction/environmental proteetion balance
by as much as 17%. Historically, we find

that relicensing decisions are surprisingly
path dependent. Higher environmental pro-
tection decisions issued by FERC in the
year before a particular license comes up for
review lead to significantly less environ-
mental protection on wholly unrelated
licenses in the following year. It is as if
FERC is trying to "balance" the environ-
mental protection/hydropower production
trade-off' year by year.

These results from past licensing deci-
sions should help us predict how future
licensing decisions will likely proceed. Even
more importantly, these results imply that if
the current allocation of surface water in the
Unites States between its competing end
uses is found to be inefficient, the most
effective way to alter the current allocation
is by passing new legislation or by imple-
menting institutional reform at FERC. This
suggests that, despite the increasing atten-
tion given in the literature to interest group
effects on regulatory behavior (Mitchener
2007; Knittel 2006; Li, Qiang, and Xu 2005;
Aidt 2002; Oates and Portney 2001),
interest group lobbying is not as infiuential
in affecting regulatory behavior (at least
in this context) as direct congressional
action.

. BACKGROUND

The History of

The federal govemment took its first
legislative interest in monitoring the devel-
opment of the nation's riverine resources in
1899 when it passed the Rivers and Harbors
Act, which recognized the interstate nature
of river flows and the need for coordinated
economic development of these resources at
a federal level. Energy generation was at the
core of the nation's burgeoning prosperity,
and hydropower production was just one
important and growing subset of that eore
industry. In the late 1800s permits for
hydroelectric production were still being
issued by the Secretary of War, with the

' This historical summary draws on the one published
by Kosnik (2006).
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ultimate regulating authority over hydro-
power development resting with the De-
partment of War, but by 1920 hydropower
generation had reached 20 bilhon kilowatt
hours of electric power per year (from an
operating capacity of 4,800 MW), and the
nation's appetite for hydroelectric produc-
tion was still far from satiated. There was a
clear need for the creation of a more
coordinated and centralized federal regula-
tory authority focused specifically on hy-
dropower development issues.

In 1920 Congress passed the Federal
Water Power Act, which was later replaced
by the 1935 Federal Power Act, to stream-
line the administrative processes involved in
hydropower regulation and to create a
single regulatory agency focused entirely
on developing and encouraging hydropow-
er production in the United States. Today,
that agency is known as the Federal Energy
Regulatory Commission (FERC).

It was not until the late 1960s and early
1970s, as society's preferences for protec-
tion and enhancement of environmental
resources developed, that legislation was
passed that changed FERC's mandate from
an exclusive focus on hydropower produc-
tion, to an incorporation of protection for a
river's unique ecosystem. Prominent among
this new legislation was the National
Environmental Policy Act of 1969, which
identified environmental protection as a
major policy objective for the federal
government. For FERC, this new act meant
that an envi ro timen tal assessment had to be
filed for every hydropower permit request-
ed, often leading to changes in the permit
issued in order to protect environmental
interests. In 1972, the Clean Water Act
prohibited the discharge of pollutants into
most waterways of the United States. For
FERC. this legislation translated into a
requirement for state certification of clean
water at the project site before either an
initial license or a relicense could be issued.
In 1973, the Endangered Species Act
provided a legislative foundation for pro-
tecting and conserving endangered and
threatened species and their associated
habitats. For FERC this translated into an

assessment requirement to determine whe-
ther a hydroelectric project would affect
any threatened or endangered species or
their habitat, and often subsequent require-
ments to alter hydroelectric production to
protect any identified species. Additionally,
it required FERC to consult with the Fish
and Wildlife Service or the National Marine
Fisheries Service in determining the impact
of any hydropower project on any at-risk
species. In 1986 Congress passed the Electric
Consumers Protection Act (ECPA), the first
piece of legislation since 1935 to directly
amend the Federal Power Act. This impor-
tant act required that "in addition to the
power and development purposes for which
licenses are issued, [FERC] shall give equal
consideration to the purposes of enhance-
ment of fish and wildlife (including related
spawning grounds and habitat), the protec-
tion of recreational opportunities, and the
preservation of other aspects of environ-
mental quality."^

These acts, as well as others, forced
FERC to formally open up the regulatory
process and involve commentary from
outside resource agencies and interest
groups. This interaction between FERC
and outside agencies in the regulation of the
hydroelectric industry led to new require-
ments, now attached to the end of licenses
issued, that limit water flow and hydroelec-
tric production in return for environmental
enhancements such as improved water
quality, increased aquatic resources, and
protected wildlife and vegetation. FERC
now regularly seeks to balance power and
environmental objectives in its hydro-
power licensing process, the administrative
details of which are explained in the next
section.

Issuing a Hydroelectric Dam License

In the United States today, there are over
79,000 working dams. Most of these are
small structures with a crest elevation of less
than 50 feet and little to no hydroelectric

^ Section 4(e) of the Federal Power Act, as amended
by the ECPA.
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generation. Of the larger dams that remain,
some are federally owned (the most familiar
include the Hoover Dam, the Grand Coulee
Dam, and the Shasta Dam) and the rest are
nonfederal or privately^ owned dams. The
nonfederal dams that generate hydropower
come under the regulating authority of
FERC. which since 1935 has issued thou-
sands of licenses, all of which are for a term
of 50 years or less. At the end of an initial
license period, the dam owner must file for a
relicense,, again not to exceed 50 years, in
order to legally continue operation."* As the
apex of nonfederal dam building took place
after World War II, and many of these
dams received initial 50 year license terms, it
so happens that many dams are currently
up for relicensing. For example, in 1983,
fewer than 10 dams were up for relicensing
before FERC, while in 1993, 157 dams
came up for relicensing. Additionally,
between 1998 and 2010, more than a third
of all nonfederal hydropower dams, affect-
ing over 100 different rivers, have come up
for relicensing.

Currently, there are three different pro-
cedural methods for acquiring a hydroelec-
tric license. The oldest and by far the most
common method for acquiring a new
license is through the traditional licensing
procedure (TLP). This licensing process
takes place in four rough stages (Figure 1).̂
The first step (Stage 1) is for the prospective
dam owner, or licensee, to file an official
notice of intent to seek a license with

• While nonfederal dams are commoniy labeled as
"private." ihis is somewhat misleading as many nonfed-
eral dams are in fact owned by local or state governmental
enlilies. For example, the Azusa Dam on the San Gabriel
River in California is owned by the city of Pasadena. The
key is ihat they are nonfcJeral and so come under the
jurisdiction of FERC.

" Note that as a result of the 1984 Supreme Court
decision in Yakima Indian Nation v. The Federal Etiergy
Regulatory Commission (746 F. 2d. 466), "relicensing is
substantially equivalent to issuing an original license," In
other words, procedurally FERC is supposed to approach
new license applications and reiicense applications in
essentially the same manner; we test for whether this is so
with a dummy variable on new license applications in our
empirical regressions.

' Details of this process have been published by
FERC (2004),

Concurrent with the filing of the
notice of intent, technical information
regarding the project is required, including
all known and "reasonably" available
engineering, economic, and environmental
information. After submission of these
materials, tentative impact studies are
carried out as the licensee begins to prepare
the licensing package. Approximately three
years later (Stage 2), the prospective dam
owner then submits an official licensing
application, which FERC reviews, ap-
proves, and then formalizes with a notice
in the Federal Register. It is most commonly
at this point in the TLP (Stage 3) that
interest groups concerned with a particular
licensing application become involved in the
process by submitting comments, protests,
and official requests for information and/or
studies. The licensing process is the only
official opportunity during the lifetime of a
dam for a complete review of its safety
operations atid environmental effects. It is
also the only opportunity for interest
groups and concerned individuals to influ-
ence the operations of the dam through
FERC's formal regulatory process. Nego-
tiations between the dam owner and the
resource agencies should be worked out
during this phase, and either an environ-
mental assessment or an environmental
impact statement must also be completed
at this juncture.

The final step (Stage 4) of the licensing
process is scheduled to occur two years later
when FERC holds a hearing regarding the
licensing application and issues its regula-
tory decision. FERC has three options, it
can (1) license a project for a term ranging
anywhere from 30 to 50 years, (2) not issue a
license (if it is an original license applica-
tion) or have the project decommissioned (if

^ Prefiling consultations (before Stage 1 begins) may
take place between ihe licensee, FERC, and public
resource agencies, in order to gel a feel for the necessary
studies and information that a license package will
require, but this is not required, nor common, with the
TLP. Part of the purpose of creating aliemaiive licensing
procedures, which are discussed below, was to formalize
and encourage this prefiling stage and make early
consultation and collaboration with outside agencies an
integrated part of the licensing process.
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FIGURE 1
ISSUING A HYDROELECTRIC DAM LICENSE

it is a relicense), or (3) recotntnend a federal
takeover of a project (with compensation
given to the current owner) and have it
operated by the government.

An additional stage in the relieensing
process can take place if one of the official
intervenors to the relicensing process choos-
es to appeal FERC's relicensing decision. In
such an instance, a review of the decision is
conducted by the ftve FERC head commis-
sioners. Barring finality ofthat decision, the
last word is reserved for the U.S. Court of
Appeals.

In 1998, due to increasing delays in the
TLP process and contention among many
of the stakeholders involved in the licensing
process. EERC instituted the alternative
licensing procedure (ALP). Procedurally,

^ As outlined in Figure I. the TLF is expected to
average five years to completion, but in the 1990s this
prtKess began to get drawn out (Kosnik 2006), with some
licenses taking as long as 20 years to be issued.

the ALP involves the same steps as the TLP,
but it is distinguished by at the same time
actively encouraging collaboration and
prenegotiation among the stakeholders.
Use of the ALP is specifically designed to
increase communication early on in the
process (well before Stage 3) so that
ultimate outcomes are less contentious,
more politically legitimate, and issued with
less delay. Settlement agreements among
the interest groups and the dam owner, for
example, are heavily promoted. Between
1998 and 2005 the ALP was chosen for use
over the TLP 34 times.

While the ALP has, for the most part,
been successful in its primary aims of
decreasing licensing times and increasing
stakeholder collaboration, use of the pro-
cedure is limited. Acceptance of the ALP
requires special EERC approval, and this is
not granted if the parties to the process
cannot agree ahead of time as to the success
of the collaborative nature of the proce-
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dure. Additionally, deadlines are not spe-
cific in the ALP, but defined by the group,
and this has the potemial for managerial
and procedural difficulties. In the historical
progression of the dam licensing process,
the ALP is best viewed as a trial phase in
reform of the TLP, as a side step along the
way of reforming the TLP into what, since
20()5, has become the new default licensing
procedure, the integrated licensing process
(ILP).

While the ALP and the TLP can still be
utilized upon FERC approval, the ILP has
become the default licensing procedure. It
marries the structure of the TLP with the
collaborative negotiating encouragement of
the ALP. Procedurally, it involves the same
rough outline as illustrated in Figure 1,
with official deadlines and publications in
the Federal Register, but now the precon-
sultation phase is formally integrated into
the entire process. Stakeholder involvement
is now required as early as Stage 1, instead
of expected only after Stage 2. Similarly, at
an advisory level, FERC involvement be-
gins in Stage 1, and the entire process is
navigated with a heavy emphasis on overall
collaboration, negotiation, and consulta-
tion.

Reform of the licensing process from an
exclusive utilization of the historical TLP,
to development of the ALP and ILP
alternatives, was a major procedural shift
for FERC; as significant in its own way as
passage of the ECPA more than a decade
earlier. These two structural shifts were the
two most fundamental reforms to the
hydroelectric licensing regulatory process
in its 75-year history.

The Hydroelectric Power Industry

The hydroelectric power industry is
characterized by the fact that new construc-
tion of hydropower dams, as well as final
retirement of older hydropower dams, has
essentially stalled in the United States. Since
the 1980s, the stock of nonfederal hydro-
power dams has been fundamentally static.

Figure 2 shows the annual figures for
total dam storage capacity in the United

Year

FIGURE 2
RESERVOIR STORAGE CAPACITY IN THE

UNITED STATES. 1880-2000
SOURCES: ALLEY, REILLY, AND

FRANKE 1999; ANDERSON AND WOOSLEY 2005

States from 1880 until 2000; this graph
makes clear the history of dam construction
from its initial viability and take-oíT around
the turn of the twentieth century, until its
stagnation around the early 1980s. Since
that time there have been very few new
dams (ofany type) constructed anywhere in
the United States.** This has occurred for
two primary reasons: first, there simply are
no more viable sites containing the neces-
sary technical requirements (ground
strength and narrow river bank, for exam-
ple) for sound dam construction, and
second, even in the few areas along our
nation's navigable rivers where new dams
might conceivably be built, environmental
constraints and regulations have limited the
political viability of any new construction.
This is particularly true for hydropower
dams, which cause harm not just from the
interruption of river fiow, but from the
mechanized turbines that generate the
electricity and entrap and kill fish attempt-
ing to pass through them. Even the
National Hydropower Association, the
official trade group for the nonfederal
hydropower industry, admits that any

" Only 4.1% of the observations in our 1983-2005
dalaset, for example, are for new dam construction; the
vasl majority are relicenses.
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future increase in hydropower production
in the United States can only come from
technological improvements to existing
hydropower stock, not from the construc-
tion of any new large dams.^

Similarly, not many existing dams have
been retired in recent decades. In FERC's
75-year history, only once has it ordered the
decommissioning of a dam.'" While a few
dams have been voluntarily surrendered—
instead of ordered for decommission by
FERC—the number of such instances is
astonishingly small. This is because hydro-
power dams are, essentially, cash cows. The
main cost of hydroelectric power is the
initial construction costs of building a large
dam and reservoir. Once a dam exists, its
maintenance and operation costs are min-
imal. Compared to other forms of generat-
ing power, where conversion rates of energy
into electricity average 50% or less, hydro-
electricity has an efficiency conversion rate
of 90*/̂ .—better than any other form of
generation. Existing hydroelectric power
plants are therefore extremely cost-effec-
tive. With rising energy prices in recent
years, the returns to the hydropower
produced have only increased.

Therefore, when a hydropower project
comes before FERC for a relicense, the
request is almost inevitably granted. The
regulatory issue is rarely whether or not to
issue a license at all, it is, in issuing a license,
how many environmental requirements to
mandate alongside the license issuance.
Because there are only so many end uses
to which any single river can be allocated
(endangered species protection, recreational
use. aesthetic concerns, for example), it is
FERC's job to balance the competing
demands when issuing a license and its
accompanying requirements. This research
will help to shed light on the mandates that

^ Although technical improvemenis to the existing
hydropower stock could potentially yield as much as 50%
more capacity (U.S. DOE 2006; Veltrop 1997).

'" In !997 FERC denied a license to the Edwards
Dam. on the Kennebec River near Augusta. Maine, and
ordered that il instead be removed through federal
takeover.

accompany a hydropower license, including
what types of factors influenced how many
were ultimately chosen. This will help us
understand how FERC has interpreted its
regulatory mandate in the past, which
should help us anticipate how other reli-
censing proposals will proceed in the future.

III. FRAMEWORK

The influences on regulatory agency
decision making are still debated in the
literature. An early assumption, which in
recent years has made something of a
comeback, was that regulators sought to
maximize the public welfare, and in issuing
regulatory decisions had the independence
and discretion to pursue a "public-interest-
driven" policy. Today this assumption by
itself appears naive, but as at least a
component of regulatory agency decision
making (Crone and Tschirhart 1998; Now-
ell and Tschirhart 1993). ideology and
discretion have been found in many studies
to have empirical support. Olson (1995,
1997. 2000) and Dranove and Meltzer
(1994). for example, both found that the
Food and Drug Administration (FDA)
moved drugs along the regulatory pipeline
in part based on a drug's perceived impor-
tance. Ando (2001), Cropper et al. (1992),
Magat. Krupnick. and Harrington (1986),
and Yaffee (1982), in different contexts, all
found that Environmental Protection
Agency (EPA) regulatory decisions have
been influenced by independent bureaucrat-
ic discretion. And Bartel and Thomas
(1987) have found the same discretionary
effect with regards to Occupational Safety
and Health Administration regulations.
Discretion on the part of the regulator, it
should be noted, may not necessarily imply
benevolence, but it does at a minimum
imply the independence to pursue a possibly
ideological agenda.

A significant challenge to the public
interest view of regulatory agency decision
making came with the seminal works of
Stigler(1971), Peltzman (1976), and Becker
(1983). "Regulatory capture theory," as it is
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known, implies that regulators are beholden
to interest groups (either for political
support, votes, funds, or future job oppor-
tunities), and so they make decisions based
on the outcome of interest group lobbying,
in a manner to maximize overall interest
group support. Empirical evidence in sup-
port of this theory, for agencies as diverse as
the FDA. the EPA, and the National Forest
Service, has been found in research by
Carpenter (2002), Sigman (2001), Ando
(1999, 2001), Crone and Tschirhart (1998),
Sabatier, Loomis. and McCarthy (1995),
Nowell and Tschirhart (1990), Cropper et
al. (1992), and Yaffee{ 1982).

A third strand of the literature focuses on
bureaucratic agency decision making as
influenced by congressional control. "Con-
gressional dominance theory." as it is
called, suggests that agencies are not
independent but are reliant on congressio-
nal support either because of budget
appropriations, oversight, or threatened
legislation. An important influence on
regulatory decision making then should be
members of Congress and the actions they
impose. Olson (1995), Anderson (1993),
Heiland (1999), Gilligan, Marshall, and
Weingast (1989), McCubbins, Noll, and
Weingast (1987), and Weingast and Moran
( 1983) have all found evidence for this effect
at the FDA, the International- Trade
Commission, the Interstate Commerce
Commission, and other regulatory agen-
cies."

Finally, most recently in the literature, a
few voices have been heard suggesting that
history, or the status quo starting point, is
important for understanding bureaucratic
agency decision making. As Beard, Kaser-
man, and Mayo (2003, 594) note, "The
location of the unregulated equilibrium and
other prior market parameters provide the
principal constraint on the regulator's
ability to deliver . . . through regulation."
This argument echoes behavioral theories

about the importance of "endowment" or
"starting point" for subsequent decision
making. Indeed, Sabatier. Loomis, and
McCarthy (1995) give evidence that Forest
Service planning decisions regarding output
targets for timber and other resources
have been heavily influenced by existing
(or "historical") output levels.'" But this is
new in the literature. Empirical tests of the
validity of such historical effects are com-
mon in individual-level behavioral studies,
but this paper appears to be the first to
include such variables in regressions of
regulatory behavior.

In the following model we assume the
regulator attempts to maximize a utility-
based objective function in implementing
regulatory policy, and that all of the above
factors (discretion Ö. interest groups /,
Congress C and history //) may be
influential in affecting utility:

Discretion brings utility to the regulator
by allowing the regulator to follow through
on personally held beliefs, goals, or inter-
ests, and by minimizing any cognitive
dissonance on the job. Interest groups bring
utility to the regulator through political
support, votes, positive public-relations
campaigns, and other political activities.
Congress brings utility by limiting its
oversight and by granting greater budget
appropriations. And history affects utility
through a starting point bias (Kahneman
and Tversky 1979), often related to institu-
tional constraints (North 1990).

In the context of hydroelectric power
regulation, the regulator maximizes total
utility from these factors when achieving a
balance between hydroelectric power pro-
duction (P) and environmental riverine
protection (£*), per license:

U = U[D{E,P),I(E,PIC(E,P),HIE,P)].

' ' Spence (1997) and Wood ( 1988) arc two researchers
who provide contrary evidence that regulators are
relatively immune to input or oversight from Congress.

Peltzman (1976. 222-24) in his infiuential
article on regulatory behavior suggests defining his
equations "with respect to an anarchistic reference
point."
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Due to the physical nature of hydropow-
er production, environmental protection
generally comes at the cost of reduced
hydropower capacity (Kotchen et al. 2006:
Edwards, Flaim, and Howitt 1999; FERC
1991). For example, FERC could require
dam owners to limit the flow of water
through the dams' turbines. This would
reduce electricity production, but it would
also help eliminate irregular rushes of water
that cause stream bank erosion and damage
to aquatic nesting sites. Other methods
FERC could impose to help the riverine
environment (such as fish ladders, modified
turbines, etc) similarly tend to negatively
affect electricity production. In the end,
when FERC issues a license mandating a
certain number of environmental require-
ments, it is implicitly choosing a certain
trade-off between environmental protection
and hydropower production. The issue for
FERC is to decide just how many environ-
mental mandates to issue per license, and
how to balance the trade-off. Therefore,
either £ > 0 and i '< 0 or £'<0 and/ '>0 . In
other words.

U =
s.t. E=fip)-and f<0.

FERC achieves the balance between E
and P in setting the specific number of
environmental requirements mandated per
license. The number of mandated require-
ments is analogous to setting the price,
tariff, or subsidy level in other regulatory
models (see, e.g., Becker 1983 or Beard,
Kaserman, and Mayo 2003). Comparative
statics can then be derived on the relative
effects of discretion, interest groups, con-
gress, and history on the total number of
requirements mandated per license.

IV. DATA

From 1983 to 2005 FERC issued 498 new
hydroelectric licenses.'"^ Data were gathered
on these projects from a number of sources

'• A single license can authorize one, or more than
one, hydroelectric dam al a time.

including the licenses themselves, the license
docket sheets (a formal recording of all the
paperwork submitted during the licensing
process), an internal FERC database on the
technical and physical characteristics of
each of the projects, and public and
governmental records on relevant political
and river basin characteristics."* Summary
statistics are provided in Table 1.

The dependent variable in our analysis is
the number of environmental requirements
issued by FERC for each license applica-
tion. It is through these requirements that
FERC carries out its contemporary man-
date to balance both power and nonpower
objectives when issuing a new hydropower
license. FERC has issued anywhere from
zero to over 30 such requirements per
application (Figure 3), implying significant
heterogeneity in ultimate outcomes. A
representative sample of these requirements
can be found in Table 2. Not all require-
ments constrain hydropower production in
the same manner or to the same degree, but
they are all designed to limit hydropower
capacity somewhat. It is true that a more
calibrated model would weigh each require-
ment in association with its degree of effect
on hydropower capacity, but determining
such a weighting scale, given the rather
limited technical information provided in a
license, is not at all straightforward. At-
tempts to do so could be made on a variety
of levels, leading to a degree of subjectivity
in the results that the author wishes to
avoid. It is left to future research, therefore,
to fmd a way to extend the current model to
account for not just number, but type, of
environment requirements and its more
specific associated degree of constraint on
hydropower capacity.

The explanatory variables are grouped
into four categories, following our four
factors of influence on FERC's objective
function: D, /, C, H.

'** The final number of observations used in later
regressions is less than 498 because of random missing
data on ditTerenl observations from any one of the above-
listed sources.
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TABLE 1

SUMMARY STATISTICS

Variable

Dependent Variable
Total environmental requirements

Independent Variables

Dam height

Electricity price
East
West
Rivermile
Endangered river
Private owner
Multiple owner

Intervenors

Sportsftshitig
Boating
Historical
Endangered species
Water quality
Recreation
Federal
State
Local
Public
Private
NGO

LCV score
Senate committee
ECPA
Relicense
History
ALP

Sociodemographic Variables

PopulationllO^
% age 0-24
%age>75
% bach, degree
Median incomelW)^
Vii below poverty
Housing unitsiyO-
Labor force! \0^
UneniployednO^
Total farms
Manf. earningsllO^
Gov. revenuel\d^

Mean

10.37

44.92
24.15
7.71
0.78
0,20

233.28
0.09
0.39
4.52

10.62

4.88
0.39
0.71
5.48
4.77
1.07
4.63
4.07
4.26
7.12
1.23
4.7

0.56
0.33

65
0,93
8.91
0.06

140-18
34.97
5.52

15.13
28.14
10.90
54.86
68.99
4.46

742.38
260.84
152.31

Std, Dev.

5.44

62,59
112.27

2.05
0.42
0.40

1,183.07
0.28
0.49
5.07

7.55

3.33
0.91
0.95
3.64
3.34
1.39
3.2
2.89

21.76
4.38
1.8

22.03

0.29
0,47
0.48
0.26
3.10
0.24

423.64
9.0!
2.18
6.07
9.18
3.75

148.26
208.71

13-8
766.19
680.31
366.37

Mm.

0

0
0
3.90
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
3
0

1,14
0
0
5.4

10.97
2.4
0.93
0.55
0.02
0
0
0.01

Max.

35

632
2.000

13.43
1
1

21.110
1
1

18

39

16
7
5

18
18
8

16
19
28
27
19
16

1
I
1
1

13.9
1

8,295.9
56.5
12.1
42.1
57.81
25.6

2,855.58
4.095

273
7,590
6.798.76
3,859.49

Discretionary Explanatory Variables

We assume that if FERC wishes to
exhibit discretion in a relicensing applica-
tion, it does so according to the type of
project up for relicensing. For example, if
FERC is predisposed to the hydropower

production potential of a dam (as opposed
to protecting the riverbed it is built upon),
then FERC might issue fewer requirements
for larger dams, or those that produce more
valuable electricity, in more valuable re-
gions of the country. Dam height, measured
in feet, is an indicator of the size of a
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15project. Similarly, kW, which measures
the available kilowatt production capacity
at a project, is a second size/production
indicator. Electricity price, meanwhile, is
the average residential price of electricity (in
cents) per kilowatt-hour, for the state in
which the project is located, in the year it
applies for a license.'^ And East and West,
dummy variables indicating whether the
power produced at a dam is transmitted
through the western U.S. power grid or the

' ̂  For projects with more than one dam. average dam
height, maximum dam height, and lolal of all dams'
height were tried as regressors, with similar ultimate
results. The regressions reported in the ibllowing tables
utilize tullesl dam height. In Table I. the minimum value
for Dam fieighi is zero. This is not an error. Rarely, a
project can have a zero recorded dam height either
because ( I ) the project is a low-impact run-of-river
hydroelectric facility that generates power as the river
flows, but without much ofan official diversion structure:
or (2) because the nonfederal hydroelectric facility is
utilizing a diversion structure owned by some other entity
(for example, a municipal waier supply system): in this
case because the dam structure is not owned by the
licensee, it is not officially a part of the hydro project as
licensed by FERC.

"̂  As deflated by the Consumer Price Index, base year
1970.

eastern U.S, power grid, are our geographic
indicators.'^- '*̂

If. on the other hand. FERC's ideological
bias is in the environmentally friendly
direction, then we would assume that larger
dams might receive more environmental
requirements, all else equal, and that dams
built on longer or more unhealthy rivers
would also receive more requirements after
controlling for other factors. Rivertvile
measures the total river miles of all the
dams (creating their respective reservoirs) in
the project, and Endangered river is a
dummy variable used to indicate the base
environmental health of a river on which a
project is located. Endangered river indi-
cates whether the river is listed as threat-
ened/endangered in the year the project
applied for a license.'^

'^The default altemative is an Independent power
grid in Texas. Alaska, or Hawaii.

'^ These power grids are distinct and have limited
interconnections with each other, and while we have no
priors concerning the signs of the coefficients between
these two variables, it may be that electricity is more
valuable on a particular transmission grid.

** As assessed by the national organization American
Rivers (www.amrivers.org).
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Because FERC's initial 1935 mandate
was written specifically to encourage hy-
dropower production, and because it was
only altered to directly consider environ-
mental objectives as late as 1986, many

TABLE 2

TYPES OF MANDATED

ENVIRONMENTAL REQUIREMENTS

License #

P-2520
P-2436
P-2512
P-618
P-663

P-1979
P-2302
P-1953
P-2323
P-1388

P-2496

P-1267

P-308

Abbreviated Description

Install upstream fish passage facilities
Protect shoreline from erosion
Operate project in a run-of-river mode
Minimum flow releases of .v required
Protect habitat aquatic species populations in

the bypassed reach
Drawdown rates of reservoir limited to .v
Implement a water quality plan
Monitor dissolved oxygen levels
Limit the maximum change in ramping rates
Revegetate disturbed areas with plant species

beneficial to wildlife
Modify fish ladders so as to enhance

anadromous fish migration
Manage and protect all historic properties on

site
Minimum flows required into the bypassed

reach

believe that FERC still acts with a latent
biaŝ — l̂eft over from this historical tradi-
tion—in favor of hydropower production.
If the coefficients on the seven discretionary
variables are significant, they may confirm
that FERC does, or does not, hold such a
pro-power bias.

Interest Group Explanatory Variables

The hydropower licensing debate can be
characterized as a standotT between hydro-
power interests and environmental inter-
ests. The hydropower side is represented,
for the most part, by the dam owner. We
have two explanatory variables that give us
an indication of the type of dam owner
involved in a project licensing. Private
owner is a dummy variable indicating that
the owner is a private utility company, as
opposed to the dam being municipally
owned, owned by a nonutility (also known
as a generation company), or owned by a
cooperative (for example, by an Indian
tribe). The second firm ownership variable.
Multiple owner, is a measurement of the size
of the firm owner. Large firms generally
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own more than one project and thus often
have multiple licensing experiences with
FERC. Owners of large revenue-generating
projects are also often heavily invested in
hydroelectric generation and may be even
more strongly opposed than other types of
owners to alternative allocative uses of the
project's waters. This variable is a count of
the number of other projects simultaneous-
ly owned by a particular licensee. If the
coefficients on both of these variables are
significant and negative, it would indicate
that larger, privately owned utilities are
better able to capture a less stringent
relicensing mandate from FERC.

Environmental interests are represented
in the licensing process by advocacy groups
who formally lobby the regulator. All inter-
ventions are posted on the license applica-
tion's docket sheet, and from these docket
sheets lists were tabulated, for each project,
of all of the interest groups involved in the
rehcensing processes, as well as the number
of times each representative group chose to
comment (in order to capture the degree of
their involvement, and not simply their
presence). Intervenors is a count of the total
number of these interest groups involved in
each relicensing exercise."*' Figure 4 illus-
trates the correlation of Intervenors with the
total number of environmental require-
ments mandated.

All kinds of interest groups tend to get
involved in the process,^' from national
to local level interest groups (American
Rivers; Camp Grady Spruce), public and
not-for-profit interest groups (California
Boating and Waterways; Federation of
Fly Fishers), and interest groups with
advocacy interests that range from sports-
fishing to water quality (California Trout;
Idaho Department of Water Resources). In
the empirical section Intervenors is broken

"" Models were also estimated in Ihe empirical section
with count data on ihe total numbers oí comments
submitted, but as the results were similar to those of the
models using ¡nierwnors. In the interest of brevity we
report only the latter results.

^' See Kosnik (2010) for a look into what motivates an
interest group to get involved in the process in the first
place.

down by these additional category con-
structions to try to make more detailed
inferences regarding the effects of specific
types of environmental interest group ac-
tivity on the number of ultimate licensing
requirements mandated. Intervenors is bro-
ken down first by advocacy type: Sports-
fishing, Boating, Historical, Endangered
species. Water quality, and Recreation', then
by geographic range: Federal, State, and
Locah and finally by market orientation:
Public, Private, NGO. See Table 3 for a list
of intervenor descriptions and examples. By
differentiating the intervenors by geograph-
ic range and by market type, for example,
we explore whether intervenors with a
larger membership base have more clout
than purely locally based intervenor groups,
and whether the market type of an interest
group has any significant effect on regula-
tory clout.""

It is worthwhile to alert the reader eariy
to the method by which the intervenor data
was broken down when disaggregated by
advocacy type. A few of the intervenors
(though not enough to justify additional
categories) were known to advocate on
behalf of multiple interests (American
Rivers, for example, is concerned with
endangered species, water supply, and
sportsflshing issues). When the data were
tabulated, these multiadvocacy intervenors
were counted in each of the categories to
which their interests applied. Due to this
construction, the reader should be fore-
warned of a degree of multicollinearity built
in to the dataset, in particular, in the
intervenor group data when it is disaggre-
gated by advocacy type.

Congressional Explanatory Variables

The ability of the legislature to affect
FERC's regulatory decisions was tested in
three ways. LCV score is the average
League of Conservation Voters score for

^̂  While it may be informative to differenliate these
intervenor variables by geographic level und by advocacy
type simultaneously, unfortunately doing so results in too
few observations per calegory (of which in this instance
there would be 27) to run any meaningful regressions.
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the two senators in Congress from the state
within which a project is located, in the year
that the project went up for licensing. It was
included as a proxy for the "congressional
mood" in Congress at the time of licensing.
The idea is that, at different times or in
different political environments, pressure
from congressional representatives may
have a varying effect on the regulatory
agency. Specifically, if the mood in Con-
gress is heavily Democratic and pro-envi-
ronmental, then congressional pressure in
support of environmental benefits, in such a
setting, would lead to more environmental
requirements mandated than if Congress
were at that time dominated by more
hydropower-supporting Republicans. The
League of Conservation Voters score is a
rating between 0 and 1 for environmental
sensitivity (0 being none. 1 Implying ex-
treme environmental sensitivity). T'his rat-
ing is gleaned from the past voting records,
on environmental issues, of each elected
senator. Traditionally, Republicans have
had lower League of Conservation Voters
scores than Democrats, and eastern states

have had much higher scores than western
•»Iones.

Senate cotwnittee is a dummy variable
indicating whether at least one of the
senators in a project's state, at the time of
licensing, was a member of the oversight
committee in charge of EERC. According
to congressional control theories of regula-
tory capture, an individual senator who has
direct congressional influence over FERC
should be able to particularly influence the
commission's regulatory decisions in his or
her home state. The direction of that
capture, however, is ambiguous. If dam
owners are supremely adept at influencing
congressional representatives, then we
would expect the coefficient on this variable

'̂' For example, tor the year 2000 scorecard. Repub-
licans in the Senate averaged a score of 0.12, while
Democrats averaged 0.79. Meanwhile, eastern states
posted the highest environmental scores—Rhode Island
at 1. Connecticut at 0.91. New Jersey at 0.91. Vermont at
0.88. and Massachusetts at 0.88—and western states the
lowest, with Idaho. Wyoming, Alaska, Utah, and
Oklahoma all posting scores of 0.

to be negative, indicating decreasing regu-
latory stringency. If, on the other hand,
pro-environmental pressures hold sway in
congress, we would expect the coeiTtcient on
this variable to be positive, indicating an
increasingly stringent regulatory environ-
ment.

Finally, we include a dummy variable,
ECPA, which indicates whether a project
was relicensed after the implementation
date of the ECPA amendments (January
2, 1990). As the ECPA amendments were
designed by Congress to increase FERC's
proclivity toward environmentally friendly
regulation, we would expect to see a
significant increase in environmental re-
quirements issued after the passage of this
amendment. In other words, we would
expect the coefficient on this variable to be
positive.

Historical Explanatory Variables

The types of historical variables that
theoretically could affect FERC's decision
making do so either through a starting
point effect (in other words, a tendency for
FERC to favor, or unwarrantedly "grand-
father."" historical positions), or through
institutional constraints (in other words, the
defined bureaucratic structure within which
FERC operates constrains decision mak-
ing). The starting point effect is investigated
through the variables Relicense and Histo-
ry, and the institutional constraint variable
is ALP.

Relicense is a dummy variable indicating
whether a particular application is for the
licensing of older hydroelectric project
works. As stated in Section II, very few
new hydropower dams are being built
anywhere in the United States, but as there
are some, with this variable we test to see
whether there is any significant difference in
regulatory stringency between original li-
censes and relicenses. Note that there
should not be. In 1984 in Yakima Indian
Nation V. The Federal Energy Regulatory
Commission (746 F. 2d. 466), the Supreme
Court established the criteria under which a
hydroelectric dam relicensing application
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FIGURE 5
AVERAGE NUMBER OF ENVIRONMENTAL REQUIREMENTS

should be considered. It determined that a
relicensing application should be given the
same scrutiny as an initial license applica-
tion, with all the attendant requirements
and regulation. There should be no grand-
fathering of older projects, in other words.
•'Relicensing." the Supreme Court stated,
"is substantially equivalent to issuing an
original license. . . . Relicensing, then, is
more akin to an irreversible and irretriev-
able commitment of a public resource than
a mere continuation of the status quo.
Simply because the same resources had
been committed in the past does not make
relicensing a phase in a continuous activity.

TABLE 4

AVERAGE NUMBRR or ENVIRONMENTAL
REQUIREMRNTS. BY YEAR

Year

2O05
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994

Avg.

8.96
11.11
10.42
10.94
10.9
13.08
9.36

13.9
13.45
12.67
13.14
11.68

Year

1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Avg.

9.11
10.23
9.72
7,54
4,27
5.29
8
6
4.25
3
4.8
3

Note: Electric Consumers Protection Act went into eíTect in
1990.

Relicensing involves a new commitment of
the resource."

The basis for the Supreme Court's
interpretation stems from the initial legisla-
tive decision, in the Federal Water Power
Act of 1920. to allow license terms for
hydroelectric projects to last up to 50 years.
During the debate at that time regarding
how best to undertake development of the
nation's rivers, there was disagreement over
whether hydropower development should
be a private or public enterprise. The
compromise was to allow project license
terms of up to 50 years, which was
considered long enough time to allow a
private developer to amortize the costs of
any hydroelectric project, but at the same
time would eventually return the water
resources to the public domain where it
could be determined anew how best to
utilize them. In 1984 the Supreme Court
concluded that when a dam then comes up
for a relicense. it must be treated with
essentially a blank slate. This can work in
either the dam owners' or the environmen-
tal interest groups' favor, because it implies
that nothing is off the table for historical
reasons. We would expect the coefficient on
Relicense, therefore, to be insignificant as
there is no a priori reason to expect older
dams to receive heavier or lighter regulatory
burdens. Newer dams are presumably in
more pristine areas, so a case could be made
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TABLE 5
DETERMINANTS OF THE NUMBER OF ENVIRONMENTAL

REQUIREMENTS PER LICENSE

TABLE 6

FIRST-STAGE OLS IV REGRESSION

Variable Model 1 Model IV

Constant
Discretionat7

Dam height
kfVIW^
Electricity price
East
West
Rivermile
Endangered river

Interest group
Private owner
Muitipie owner
Intervenors

Congressional

LCV score
Senate committee
ECPA

History
Reiicense
History
ALP '

15.39***

0.01***
0.01**

-0.47***
-2.87
-2.31

0.00
2.59***

1.69***
-0.06

0.27***

2.59***
-0.54

2.90***

-4.50***
-0.22***

2.84***

(2.38)

(0.00)
(0.00)
(0.14)
(1.73)
(1.79)
(0.00)
(0.76)

(0.52)
(0.05)
(0.03)

(0.97)
(0.56)
(0.51)

(1.17)
(0.08)
(0.90)

R^ = 0.46

14.57*** (2.82)

0.01*** (0.00)
0.00** (0.00)

-0.50*** (0.17)
-2.03 (2.01)
-1.53 (2.18)

0.00 (0.00)
2.51*** (0.81)

1.63*** (0.54)
-0.06 (0.05)

0.29»** (0.10)

2.68*** (0.98)
-0.52 (0.56)

2.92*** (0.60)

-4.29*** (1.23)
-0.25*** (0.09)

2.95*** (0.92)

R^ = 0.46

Note: Figures in parentheses are standard errors.
• Significant at the IC î. level; •• significant at the S"A> level: • "

significant at the 1% level.

that they require greater environmental
protection. Older dams, meanwhile, have
presumably been negatively affecting river-
beds for longer., so a case could be made
that they require greater environmental
protection. On balance and in the aggre-
gate, the effect a priori is expected to be
insignificant.

History is a count variable indicating the
average number of environmental licensing
requirements issued by FERC in the year
before a particular project applied for a new
license. Figure 5 and Table 4 both indicate
that, for the most part, the average number
of environmental requirements issued by
FERC, per license, has been increasing over
time. But there is no particular reason to
assume that the average number of require-
ments issued in the year directly before a
license application should have any effect
on the number of requirements subsequent-
ly issued in a wholly unrelated license. Aside
from behavioral theories, there is no obvi-

Variable CoefTicient Std. Error

Constant

Sociodemographic

Popula tionl\0^
% age 0-24
% age >75
"/o bach, degree
Median inconieñO
% below poverty
Housing units!\0'
Labor force! \0^
Uneniployedl 10
Tota! farms
Manf EarningsliO'
Gov. revenueHO'

Dam characteristics

Dam height
kiV!\O^
Electricity price
East
West
Rivermile
Endangered river
Private owner
Multiple owner
LCV score
Senate committee
ECPA
Relicense
History
ALP

-18.37***

-0.12***
0.01
0.12
0.09
0.16**
0.23*
0.18***
0.09**
0.45**

-0.00
-0.00*

0.00

0.03***
0.01***
0.81***
6.48*

10.03***
0.00**
2.41*

-0.65
0.17**
0.11
0.32
1.63
3.55*

-0.02
-0.95

4.78

0.03
0.05
0.23
0.09
0.07
0.13
0.06
0.04
0.20
0.00
0.00
0.00

0.01
0.00
0.25
3.36
3.37
0.00
1.28
0.87
0.08
1.62
0.94
0.99
1.95
0.17
1.52

R^ = 0.34

• Significant at the WA level;
significant at the 1% level.

significant at the $% level;

ous reason why the coefficient on this
variable should not be insignificant. If it
turns out instead to have an effect, this
would be an indication that FERC is
subject to behavioral effects and that
licensing decisions are unexpectedly (and
perhaps unwarrantedly?) path dependent.

Finally, ALP is a dummy variable
indicating that a project applied for a new
license through the ALP. as opposed to the
TLP. The most recent licensing procedure
possibility, the ILP, is not represented in
our sample as no new licenses had as yet
been fully processed under this procedure.
The ALP was designed to encourage
cooperation among all the stakeholders in
a licensing process, which has tended to
imply a rebalancing of the environmental/
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TABLE 7
DETERMINANTS OF THE NUMBER OF ENVIRONMENTAL REQUIREMENTS PER LICENSE {wrm ENVIRONMENTAL

INTEREST GROUPS DISAGGREGATED)

Variable Model 2 Mode! 3 Model 4

Constant

Discretionary

Dam height

Electricity price
East
West
Rivermik
Endangered river

Interest group

Private owner
M id lip le owner
Sporlsfishing
Boating
Historical
Endangered species
Water quality
Recreation
Federal
Slate
Local
Public
Private
NGO

Congressional
LCV score
Senate committee
ECPA

History

Relicense
History
ALP

13.82***

0.02***
0.00**

-0.32**
-2.68
-1.57
0.00
2.25***

1.69***
-0.06
-0.09
-0.17
0.00
0.19
0.51**
0.01

2.22**
-0.40
2.86***

-4.65***
-0.19*-
2.41'**

(2.45)

(0.00)
(0.00)
(0.14)
(1.74)
(1.81)
(0.00)
(0.77)

(0.53)
(0.05)
(0.26)
(0.25)
(0.25)
(0.32)
(0.20)
(0.20)

(0.99)
(0.56)
(0.52)

(1.18)
(0.08)
(0.91)

P^ = 0.47

15.45**" (2.34)

0.01*** (0.00)
0.00** (0.00)

-0.49*** (0.13)
-3.10* (1.70)
-2.75 (1.76)

0.00 (0.00)
2.40*** (0.75)

1.45"* (0.51)
-0.06 (0.05)

0.33*** (0.09)
O.39***(O.IO)
0.02*** (0.01)

2 .29" (0.96)
-0.83 (0.55)

2.76*** (0.50)

-4.42*** (1.15)
-0.18** (0.08)

2.51*** (0.88)

R^ = 0.48

14.69***

0.01***
0.00**

-0.44***
-2.71
-2.53

0.00
2.08***

1.42***
-0.03

0.46*"
-0.01

0.03"*

2.04*«
-0.85

2.75"'

-4.80***
-0.14*

2.55***

(2.32)

(0.00)
(0.00)
(013)
(1.69)
(1.75)
(0.00)
(0.75)

(0.52)
(0.05)

(0.06)
(0.15)
(0.01)

(0.96)
(0.55)
(0.50)

(1.16)
(0.08)
(0.88)

R^ = 0.49

Note: Figures in parentheses are standard errors.
• Significant at the 10% level; "* significant at the 5% level: •** significant at the 1% level.

hydropower trade-off toward more envi-
ronmental concern. We would therefore
expect the coefficient on this variable to be
positively significant.

V. EMPIRICAL APPROACH AND
INITIAL RESULTS

We analyze FERC's power/environmen-
tal trade-off decision through regression
analysis, with the number of environmental
requirements as the dependent variable (R)
and a set of variables corresponding to the
categories of influence in our theoretical

model (discretion D, interest groups /.
Congress C, and history H) as the indepen-
dent variables."'* Each observation y repre-
sents a hydroelectric dam license:

Model 1 in Table 5 presents the initial

•̂' Ordinary least squares (OLS) and Poisson specifi-
cations were both run, and as there were no changes in the
size or significance of any of the key regressors. for ease of
interpretation we present the OLS results in the following
tables.
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results. We find evidenee in support of all
four of the categories of influence described
in the framework setup. We find, for
example, that Dam height and kW arc both
positively significant, implying that the
larger the dam, the greater the regulatory
stringency imposed on a license. Similarly,
the more unhealthy the river, the greater the
environmental regulatory burden that
FERC mandates. In a nod to the consumer,
however, as electricity prices increase,
FERC reduces the regulatory burden slight-
ly. While geography, in the form of trans-
mission grid utilized, is insignificant in
FERC decision making, the significance of
the other variables in the discretionary
category implies that FERC is able and
willing to exhibit a measure of authority in
issuing its regulatory decisions.

The interest group variables are also
significant, though not necessarily in the
direction expected. The coefficient on Pri-
vate owner is large and positive, implying
that private utility dam owners receive, on
average, an 1 T/i (1.69/15.39) greater regu-
latory burden than other types of dam
owners. We had hypothesized a priori that
private utility dam owners would have
deeper pockets, greater experience, and a
more substantial interest in lobbying the
regulator to decrease the regulatory burden,
but we found instead that FERC tended to
increase the regulatory burden of private
utility dam ovraers relative to all other
ownership types. This may be because
private utility owners generally own pro-
jects that require substantial environmental
attention,"" or because FERC is battling its
reputation as being biased toward such
owners due to their initial mandate to
encourage hydroelectric production. The
environmental interest groups, Inlervenors,
are also found to have a significantly
positive effect on the regulatory burden.
The coefficient is small, however (although
its standard deviation is large), so we
explore this variable in greater detail in
later regressions (Table 7).

Although interaction terms on this were insignifi-
cant.

It is the congressional variables and the
history variables that have high significance
and the largest coefficients in the table,
implying that, overall, while all categories of
influence matter. Congress and history
matter the most to FERC decision making.
The positively significant coefficient on LCV
score implies that liberal-leaning senators
from a project's state have the power to
increase the regulatory burden by 11% on
average. This is a substantial effect. Even
greater is the effect of passage of the ECPA
legislation. Projects that were licensed after
this legislation went into effect received a
regulatory burden that was \9% higher on
average. These results lend strong support
to the congressional dominance theory of
regulatory agency decision making.

Relicense turns out to be the regressor
with the largest coefficient, by far. Its
negative significance implies that older
projects receive a less stringent regulatory
burden than brand new hydroelectric facil-
ities. Exactly why this would be, is unclear.
Newer projects could be located on more
pristine land, implying that in order to
protect them FERC grants their license
only with high environmental barriers to
pass. A detailed look at each of these
observations, however, fails to imply this.
An alternative explanation is that FERC is
exhibiting a form of de facto grandfalhering
on older licenses, even though such behav-
ior is not a part of their mandate and is,
indeed, forbidden by judicial decree.

History, too, is negatively significant,
though its coefficient is small. This implies
that the stringency of FERC's regulatory
decisions are path dependent; higher aver-
age regulatory burdens from the year before
lead FERC to cool off slightly the following
year, on wholly unrelated licenses (this
effect can also be seen in Figure 5). This is
an entirely surprising result. It implies, in
essence, that a dam relicensed in, say,
California in 1993 affected the relicensing
procedure of a wholly unrelated dam in
Maine in 1994. Historical biases have been
studied extensively in the psychology and
economics literatures at the individual
decision-making level, but extending such
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effects to federal regulatory decision mak-
ing is still quite novel.

Finally. ALP is significant in the positive
direction, implying that FERC is acting
within the institutional constraints of its
system. ALP is a form of regulatory
procedure (the alternative in this time
period being the TLP) designed to increase
early consideration of environmental issues
and goals in the licensing process. When it is
used, it indeed tends to correlate with
greater environmental stringency on a
license, by 18% on average.

Endogeneity

A central concern in the estimation
strategy is the potential simultaneity of
environmental interest group involvement
and environmental requirements issued. It
is conceivable that levels of intervenor
involvement reflect knowledge of impend-
ing environmental requirements, rather
than acting solely as a stimulus for them.
If this is the case, intervenors who actually
have zero infiuence on the outcome of the
licensing process could appear instead to
have a statistically significant positive
effect. Any significant coefficients reported
for such an intervenor in a non-endogene-
ity-corrected model would then be spurious.

The existence of factors causing this type
of bias would be quite a policy revelation,
implying enormous wasted efforts by inter-
venors, who regularly spend thousands of
dollars mobilizing individuals to comment
and protest directly to FERC. It would also
imply enormous wasted social costs by the
regulatory staff, who must by law spend
time and effort processing intervenor com-
mentary. Intuitively, such a conclusion
seems implausible, especially when one
considers the numerous legislative and
judicial rulings designed to explicitly em-
phasize and encourage intervenor effects on
the relicensing process."^ Official interve-

• The Administrative Procedures Acl of 1946 estab-
lished the legal mandate for public participation in
regulcitory decision making. The courts also solidified
the role of interest groups, in the relicensing process in
particular, as early as 1967 in Udall v. Federal Power
Cormiission (387 US 428).

nors in the relicensing process carry the very
real power to appeal any relieense issued by
FERC to the U.S. Court of Appeals, with
the potential for the entire relicense to be
overturned and renegotiated. With such
power, it would be foolhardy for FERC
not to incorporate intervenor commentary
into their objective function, in order to
avoid the costly and politically damning
fate of the U.S. appeals process.

Nevertheless, strongly intuitive judgment
calls have been proven false by thorough
research before. For this reason, a truly
complete exposition of the model should
include some econometric attention to
potential simultaneity bias. We have chosen
to address this concern by instrumenting
for intervenor involvement with a set of
exogenous sociodemographic and dam
characteristic variables.'̂ ^ The rationale
for these instruments stems from environ-
mental economic theory. Kolstad and
others (Braden and Kolstad 1991) have
shown that many environmental goods
such as clean air and clean water are normal
goods, demand for which generally increas-
es as income increases. Studies have addi-
tionally shown that more educated, younger
populations demand greater environmental
amenities than less educated, poor, aging
populations. As well, populations with a
high unemployment rate or a large percent-
age of the workforce employed in manu-
facturing will desire fewer environmental
amenities if they come at the expense of
working conditions or employment pros-
pects. Therefore, there is a sound theoretical
basis for using instruments for intervenor
involvement such as median income, unem-
ployment rate, manufacturing output, and
education level.

We additionally include the dam charac-
teristic variables as instruments, under the
assumption that intervenors. after their
initial proclivity to act is determined by
sociodemographic factors, ultimately get

The complete list of instruments used in our initial
specification can be found in Table I. The results of the
instrumental variables regression can be found in Table 6.
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involved in a relicensing proposal due to the
specific characteristics of a project.

The results for our first specification
appear almost identical whether corrected
for potential endogeneity bias or not
(Model I vs. Model IV, Table 5). In order
to test exogeneity explicitly, we conduct a
Durbin-Wu-Hausman test and find that the
endogeneity of intervenor participation is
not significant (Prob > F = 0.7082). For
this reason, as well as for the practical
consideration of the near impossibility of
finding unique instruments for all of the
further specifications presented, we do not
attempt to correct for potential endogeneity
bias in the rest of the specifications present-

VI. THE SPECIAL ROLE OF
INTEREST GROUPS

Interest group effects are increasingly of
interest in the literature (Kosnik 2010;
Mitchener 2007; Knittel 2006; Li et al.
2005; Aidt 2002; Oates and Portney 2001).
For this reason, in Table 7, we explore the
effect of Intervenors in greater detail,
disaggregating this variable first by its
advocacy type, then by its membership
base, and finally by its market type. We
find that not much of significance can be
detected when the intervenors are broken
down by advocacy type. This implies that
the influence interest groups gamer from
FERC does not appear to be related to what
they are arguing for, instead, what appears
to matter more in gaining inlluence over

^̂  Further support for the decision not to be overly
concerned with polential endogeneity of inlervenor
comments comes from recent research that bolsters such
an assumption: In a study of intervenor group comments
received by the EPA during consideration of additions to
the LI.S. endangered species list. Ando (2001) specifically
asks the question whether interest group comments are
submitted endogenously, whereby the pressure from one
interest group increases or decreases with the pressure
intensity coming from an opposing group, or whether
interest group comments are instead motivated by
benefit/cost considerations that can accrue to the groups
as a result of the final regulatory decision. Her results
confirm that interest groups do not appear to act
endogenously but instead respond to internal benefit/cost
calculations.

FERC decision making is the geographic
range of the interest groups, and an interest
group's market type. Federal and state-
based interest groups, for example, have
large influences as measured by coefficient
size, implying that broad-based groups have
more clout than smaller, local interest
groups. The significance of Public and
NGO market types imply that interest
group structure matters too, with intrago-
vernment lobbying showing by far the
biggest effect on FERC decision making.
This is not surprising to those within
govemment, at organizations such as the
Fish and Wildlife Service and the National
Marine Fisheries Service, who note that they
often have a statutorial obligation to involve
themselves in hydropower relicensing pro-
ceedings. These intriguing results call for
more research in the future, as they hint at a
degree of complexity behind interest group
influence on the regulatory process that has
not been fully explored in the literature to
date.

VI!. CONCLUSION

The environmental protection/energy
production trade-ofT that FERC is making
every time it issues a new hydroelectric
license has complex roots. T'his paper
sought to uncover some of those roots and
found that many categories of influence
exist on the trade-off decision, including
regulatory discretion, regulatory capture,
congressional dominance, and historical
and institutional factors. Of these, the
greatest influences appear to come from
Congress and history. Additional research
into these factors would be worthwhile. For
example, we know that direct legislation on
FERC's mandate, such as the ECPA, made
a difference in shifting the trade-off toward
environmental protection, but does indirect
legislation have similar eflfects? How about
amendments thrown into broader bills, like
the 2005 Energy Bill? Also, incorporating
history and behavioral theories, such as
starting point bias, in regulatory models is
still a novel undertaking. There needs to be
more research into decision making at other
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regulatory institutions, such as the FDA or
the EPA, to see if these types of behavioral
variables are effectual there as well.

Now that we have a better idea how to
affect FERC decision making, future re-
search should also investigate the level of
energy production versus environmental
protection we seek to achieve. If it turns
out that we are currently not balancing
these twin goals efficiently, then the results
from this research indicate thai we should
pass new legislation or implement reform at
FERC in an attempt to get there. Actions
like these can help us achieve the difficult
balance of efficient levels of energy produc-
tion attä environmental protection.
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