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Introduction

Perhaps the most frequently cited goal of
telecommunications policy is the promotion of
infrastructure investment, an outcome of some
statutory importance.! Investment in telecoms
infrastructure, in turn, stimulates jobs, which is
another key target of public policy.2 Naturally,
in the heated debate over Net Neutrality, the
effects of regulation on investment are a central
concern, with special attention given to the
presence or absence of investment effects from
the FCC’s 2010 proposal® and subsequent
controversial 2015 decision to reclassify
broadband Internet access as a common carrier
telecommunications service under Title II of the
Communications Act of 1934.4

From the economic perspective, Net Neutrality
and reclassification are expected to attenuate
investment incentives, especially under the
“virtuous circle” theory offered by the Federal
Communications Commission (“FCC”), but how
much so is an empirical question.> In 2010,
respected industry analysts Craig Moffett said
that Title II regulation would have “a
profoundly negative impact on capital
investment” and the introduction of
reclassification to the debate was “an
unequivocal negative development.”¢ Similarly,
Frank Louthan of Raymond James Financial not
long ago observed, “Title II is restricting overall
investment and returns, ... we do not believe it
will make the industry as attractive to capital as
it had been in the past.”? Even the former

Chairman of the Federal Communications
Commission, Tom Wheeler, recognized the
tradeoff between TitleIl and investment,
observing the need “to balance the goals of
openness with the needs of network operators to
receive a return on their investment.”’8

Whether capital expenditures rise or
fall says nothing about the
investment effect of a regulatory
intervention. Capital expenditures
are determined by many factors, of
which regulation is only one. To
determine the investment effect of a
specific regulation, a counterfactual
is required and, to date, no
counterfactual analysis of the effect

of reclassification has  been
conducted.

Quantifying the investment effects of net
neutrality = regulation on the dynamic

telecommunications industry is a daunting task.
For the most part, the heated argument over
investment effects thus far has been little more
than a tit-for-tat accounting of quarterly or
annual changes in capital expenditures of
broadband providers over some arbitrarily
chosen time-frames, a largely uninformative
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effort® A detailed description of the problems
with this sort of rudimentary analysis—and the
inappropriate use of investment as a policy
objective —is detailed in Ford (2015), so I will not
repeat the laundry list of concerns here.10

Whether capital expenditures rise or fall says
nothing about the investment effect of a
regulatory intervention. Capital expenditures
are determined by many factors, of which
regulation is only one. To determine the
investment effect of a specific regulation, a
counterfactual is required and, to date, no
counterfactual analysis of the effect of
reclassification has been conducted.

Between 2011 and 2015 (the last
year data are available), the threat
of reclassification reduced
telecommunications investment by
about 20% to 30%, or about $30 to
$40 billion annually. *** That is,
over the interval 2011 to 2015,
another  $150-$200 billion in
additional investment would have
been made “but for” Title II
reclassification.

In this PERSPECTIVE, I aim to fill this gap in the
debate by conducting a counterfactual empirical
analysis of the effects of reclassification on
investment in telecommunications. To do so, |
propose and test the hypothesis that the
reclassification “treatment” appropriately starts
not with the promulgation of the FCC’'s 2015
Open Internet Rules, but with the initial shock to
the market: that is, the first realistic threat of
reclassification by former FCC Chairman Julius
Genachowski in  2010.1 Applying the
difference-in-differences method to a broad
measure of investment (thus accounting for
“virtuous circle” effects), 1 estimate the

investment effects in telecommunications
caused by the overhang of reclassification.

Using standard econometric methods, I find
sizable investment effects. Between 2011 and
2015 (the last year data are available), the threat
of reclassification reduced telecommunications
investment by about 20% to 30%, or about $30 to
$40 Dbillion annually. Actual investment
averaged $126 billion annually, a sizable
expenditure, but the counterfactual analysis
indicates the average investment over the five-
year window would have been about $160
billion (or more) annually. That is, over the
interval 2011 to 2015, another $150-$200 billion
in additional investment would have been made
“but for” Title II reclassification. Notably, I find
no decline in investment following the release of
the FCC’s “Four Principles” to promote an Open
Internet in 2005, suggesting it is
reclassification —and not neutrality principles—
that is reducing investment.

Investment and the Counterfactual

Broadband Service Providers are among the
nation’s largest spenders on capital equipment,
and many factors influence their capital outlays
including the demand for services, capacity
needs and enhancements, and regulatory
considerations. It is the mix of these varied
factors that determines the final outcome, and
these inputs may exert conflicting forces on
investment incentives. For instance, an increase
in demand for services (increasing incentives)
may occur during a period of rising interest
rates (decreasing incentives). ~Whether total
capital expenditures rise or fall depends on the
net effect of many opposing factors influencing
investment decisions.

In such a complex setting, determining the
effects of any single factor is very difficult and
requires what the scientific community calls a
“counterfactual.” That is, we need to know
what would happen in the absence of (or but
for) the regulation.
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A simple example illustrates the need for a
counterfactual. Say, for instance, a drug has
been developed as a treatment for warts. To test
its efficacy, the drug is given to a sample of
persons with warts and the size of the warts is
measured daily.  After thirty days, it is
determined that the 90% of the warts have
vanished. It is tempting to say that the drug has
cured the warts, but it is not possible to do so
since some warts may vanish on their own. To
determine the efficacy of the drug, a
counterfactual is needed.

A proper experiment of the drug’s efficacy
includes a control group of persons with warts,
but this group receives a placebo instead of the
actual drug. As with the treated group, the size
of the warts is monitored. For the control group,
it is determined that only 20% of the warts were
gone in thirty days (the counterfactual),
providing strong evidence that the drug
effectively eliminates warts. Relative to no
treatment at all, the new drug improves the
elimination of warts by 4.5 times [=0.9/0.2].

Analyzing the effects of regulation on
investment also requires a counterfactual. To
see this, say capital expenditures last year were
$10. A regulation is imposed this year and
capital expenditures rise to $12. Is it possible to
say regulation increased investment by $2? No.
Many things may have changed in the year. For
example, say that the demand for the firm’s
service rose sufficiently to induce an increase in
capital expenditures, absent the regulation, to
$15. This expenditure of $15 is the
counterfactual. Assuming nothing else changed,
the regulation is found to reduce investment by

$3 (= $15 - $12).

Figure1l illustrates the nature of the
counterfactual analysis I employ here. In the
figure, the outcome of interest is measured on
the vertical axis and time on the horizontal axis.
The treatment group is labeled T and the control
group U, and the treatment is given at time
period t". The treatment reduces the outcome of

Group T, shows a negative departure from the
trend. Under certain assumptions this change
can be accurately estimated and, if so, it
measures the effect of the treatment, or more
formally the Average Treatment Effect (“ATE").

Figure 1. Difference-in-Differences
Outcome

Group T
.-~ }ATE
‘____/_

-

/ Group U

t* Time

A key assumption to quantifying the ATE in this
manner is that the pattern of outcomes for
Group U after the treatment is an unbiased
estimate of what would have happened to
GroupT had GroupT not received the
treatment.’2 That is, Group U serves as a valid
counterfactual. In Figure 1, GroupsU and T
follow an identical pattern before the treatment
and U’s trend continues on afterwards pretty
much as before t*. Assuming that Group T’s
trend would have continued on its same trend
absent the treatment, which is the same as U’s
trend, then the observed outcomes can be used
to measure the ATE.

Quantifying the ATE in this way often employs
a procedure called a difference-in-differences
(“DiD”) estimator.’* The treatment effect is
computed using

8=(Y1T _YOT)_(Ylu _YOU)/ (1)

where & is the difference-in-differences
estimator, the YT are the outcomes of the treated
group and the YU the control group. The
subscripts 0 and 1 indicate, respectively, the
outcomes before and after the treatment.
Equation (1) shows clearly why the method is
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referred to as a difference-in-difference
estimator; it is literally the difference between
two differences. Equation (1) can be estimated
using regression methods, which is the
estimation approach I employ here.

Statistical Analysis

Following standard econometric methods, I test
for investment effects of Title II reclassification
(and Net Neutrality more broadly) using the
DiD method. The statistical model used to

measure the effect of reclassification on
investments in telecommunications
infrastructure is:

Vie =0Di + M + i + €it 2

where y;; is the (natural log of the) investment
for economic sector i at time ¢, D;; is a dummy
variable that equals 1 for the period for which
the broadband providers faced the possibility of
reclassification (0 otherwise), L is fixed effect for
each economic sector in the sample i, A; is a time
effect common to all observations in time ¢, and
g is the econometric disturbance term that is
assumed to be distributed independently of all pn
and A. This model is a two-way fixed effects
model.

The coefficient of interest is the difference-in-
differences estimator 8, which measures the
change in y resulting from the treatment. The
standard t-test on this coefficient indicates
whether the “treatment,” in this case
reclassification, has a statistically-significant
effect on investment.14

Treatment Date

In this framework, it is essential to determine
the date for which the market recognized the
threat of Title II reclassification. As it turns out,
empirical evidence provides a clear indicator as
to when reclassification became embedded in
the financial decisions of the industry and
investors: On May 6, 2010, Chairman Julius
Genachowski and his General Counsel Austin

Schlick released statements outlining a path to
reclassifying broadband as a Title 1I
telecommunications service.’> As shown in
Ford, Spiwak and  Stern (2010), the
announcement caught investors by surprise; the
stock prices of broadband providers fell by
about 10% in the immediate days following the
announcement.16

Between the time Chairman Genachowski first
broached the subject of reclassification until the
time Chairman Wheeler formally made that
change 2015, the industry was on constant alert
that reclassification was on the table. In fact, the
TitleII proceeding opened by Chairman
Genachowski was never closed,” leading then-
Commissioner Ajit Pai to observe in 2014 (before
the reclassification decision the next year), “the
specter of Title II reclassification hovers
ominously in the background.”’8 Accordingly,
as analyst Anna Marie Kovacs presciently
observed in 2010, “we would expect the
industry —telco, wireless, and cable—to assess
capital investments from this point in light of
the potential for new and more extensive
regulations.”19

... I propose and test the hypothesis
that the reclassification
“treatment” appropriately starts
not with the promulgation of the
FCC'’s 2015 Open Internet Rules, but
with the initial shock to the market:
that is, the first realistic threat of
reclassification by former FCC
Chairman Julius Genachowski in
2010.

Media coverage of the industry focused
regularly on the reclassification of broadband as
a Title II common carrier service, so the
investment community and the industry was
fully aware of the threat.20 In Table 1, I provide a
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count of articles from the communications trade
press discussing Title II reclassification for
broadband between 2010 and 2015.21 As the
table shows, across the entire period between
2010 until the FCC’s 2015 Open Internet Order the
debate over reclassification was active.

Table 1. “Title II” Trade News

Coverage

Year Articles
2010 595
2011 110
2012 27
2013 65
2014 1,625
2015 2,079

Thus, since May of 2010, the industry has been
on constant notice that Title II was in play. As
my data is annual, I use the year 2010 as the
treatment date indicating a heightened risk for
reclassification. To support the treatment date, a
statistical test is conducted to determine
whether 2010 represented a shift in investment
behavior.

Data

Investment data is supplied by the U.S. Bureau
of Economic Analysis’ Fixed Assets tables.22
Telecommunications investment falls under the
broad class of “Information” services in the
subcategory “Broadcasting and
Telecommunications.” My data span 1980
through 2015, the last year for which data are
available. The pre-treatment period is years
1980-2009, and the post treatment period is years
2011-2015. As is standard, I exclude data in
2010, the treatment year recognizing that
investment decisions occur with a delay of a
two-or-so years.?> As alternatives, I limit the
pre-treatment period to 1990-2009 and 2000-
2009, so three samples are used.

Control Group

To produce quality causal effects, the DiD

establishes the counterfactual, which is the
expected level of  telecommunications
investment absent the threat of Title II
reclassification. The goal is to find a control or
group of controls where the economic outcomes
are expected to be similar to those of the treated
group through time (the parallel paths
assumption). With time-series data, researchers
typically evaluate whether or not the trends in
economic activity in the control group are equal
to those of treated group before the treatment,
often using visual inspection or other measures
of similarity.

In the BEA’s data, there are over 70 different
economic sectors, narrowly and broadly
defined, from which to choose controls. My
approach to selecting a control group is based
solely on pre-treatment investment trends and
involves the following methods. First, I narrow
the possibilities by computing a simple
correlation coefficient () between broadcasting
and telecommunications investment and the
other sectors in the pre-treatment period,
looking for relatively high correlation
coefficients. Second, also for the pre-treatment
period, I compute the mean absolute percent
error (“MAPE”) using mean-centered data,
looking for relatively small values of this
statistic. Third, I evaluate the candidates using
visual inspection. Using these three tools, a
control group is selected that best matches the
pre-treatment trend in broadcasting and
telecommunications investment.

Figure 2. Pre-Treatment Trends
(Mean-centered Series)

Ye

methodology requires a suitable control group 1980 2009 Year
of economic sectors.  This control group
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Four sectors are chosen for the control group:
(A) machinery manufacturing; (B) computer and
electronic products manufacturing; (C) plastic
and rubber products manufacturing; and (D)
transportation and warehousing.  Figure 2
illustrates the pre-treatment trends, which are
very similar. The choice of control group
appears reasonable.

Results

With the control group selected, I now turn to
the estimation of Equation (2). For the full
sample (1980-2015, excluding 2010), there are
five industry sectors (four controls and
telecommunications) and 35 years of data each,
so there are 175 total observations. Limiting the
analysis to 1990-2015, there are 130 total
observations. Finally, considering only data
from 2000-2015, there are 75 observations.

For the three samples, Table 2 presents the
estimated DiD estimators. The regressions are
both statistically significant at better than the 1%
level for all three samples and the DiD
estimators are all statistically different from zero
at the 1% level or better.

Table 2. Summary of Estimates

. Yearly
Sample (t(—:s?cgg Mgffgetjl}cal Obs. Inv.
Effect
1980-2015 -0.226 -20.3% 175 -32.0 bil.
(-3.09)***
1990-2015 -0.227 -20.3% 130 -32.2 bil.
(-3.28)***
2000-2015 -0.267 -23.4% 75 -38.5 bil.
(-4.83)*+*

Sig. Levels: * 10%, ** 5% *** 1%

The estimated coefficient for the full sample is
-0.226, indicating that the threat of Title II
reclassification has reduced overall investment
in the broadcasting and telecommunications
sector by about 20% relative to the
counterfactual. Limiting the data to 1990-2015,
the results are almost identical. However, for

the 2000-2015 sample, the coefficient (-0.267) and
the marginal effect (-23.4%) are somewhat
larger.

For the final five years of the data, the average
investment level for telecommunications and
broadcasting was $126 billion (in 2015 dollars).
This level of investment is 20% below the
counterfactual, implying a reduction in
investment of approximately $32 billion
annually. For the third sample, the reduction is
even larger at $39 billion.

These estimated reductions in investment are
sizeable, no doubt. Over the five-year, post-
treatment window (2011-2015), the overhang of
reclassification is estimated to have reduced
telecommunications investment by about $160
to $200 billion. In effect, over the five-year
window, reclassification has cost the U.S. more
than an entire year’s worth of investment.

Table 3. Average Investment Levels

Sector 1980-2009 2011-2015 Ratio
Telecom 116.4 126.4 1.09
Control A 222 26.7 1.20
Control B 69.4 103.6 1.49
Control C 10.8 13.0 1.20
Control D 67.6 107.2 1.59
Controls 147.8 223.8 1.51

Measured in 2015 dollars (billions).

The econometric results are consistent with a
simple analysis of average investment levels
across the pre- and post-treatment periods.
Table 3 summarizes the mean investment levels
across the two periods (in 2015 dollars).
Telecommunications investment rose by 9%
across the two periods, but the investment levels
of the members of the control group rose
significantly more. For the control group (in
total), the ratio of post- to pre-investment levels
is 1.51, which is about 38% larger than that for
the broadcasting and telecommunications sector.
Thus, the econometric estimates are very much
in line with —though smaller than—the changes
in the average investment levels.
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Using a synthetic control group offers a less
formal but perhaps clearer picture of the
estimated investment effects, linking the
estimates to Figure 1. To produce the synthetic
control, I  regress  telecommunications
investment on the investment levels of the four
control sectors using data from 1980-2009.2¢ A
linear prediction of telecommunications
investment through 2015 is calculated using the
estimated coefficients. Figure 3 illustrates the
investment data for the telecommunications
sector and the synthetic control.

Figure 3. Synthetic Control Group
Inv.

Control

’ Telecom

1980 2010  Year

The synthetic control provides a close match for
telecommunications investment prior to 2010,
following investment closely even through two
cycles of rapid growth.  After 2010, the
expectation is for another period of significant
growth in telecommunications investment, yet
investment remained somewhat flat for the
telecommunications sector. The spread between
the two lines —the ATE from Figure 1 above —is
an investment gap of about $130 million
(through 2015).

Reclassification or Net Neutrality?

In choosing 2010 as the treatment date, my
intent is to quantify the investment effects of
reclassification, not Net Neutrality more
broadly. Chairman Genachowski’s unexpected
introduction of reclassification to the political
calculus in May of 2010 dramatically altered the
debate and had a significant effect on broadband
providers” stock prices. The investment

community, and in turn the providers
themselves, apparently began to “bake in”
reclassification into their investment decisions at
that point.

Stil, a legitimate question is whether this
analysis captures the effects on investment of
reclassification ~or, more generally, Net
Neutrality =~ without reclassification. An
additional empirical test provides an answer.
The FCC’s initial foray into Net Neutrality
occurred on August 5, 2005, with the release of a
formal policy statement that largely embodied
Chairman Michael Powell’s “Four Principles” to
promote an Open Internet?> Commissioner
Michael Copps observed the Four Principles
“will protect network neutrality,” so the
adoption of the Four Principles is a reasonable
initial date for Net Neutrality more generally.2

Four years (2006-2009) passed between the
release of the principles and the beginning of the
reclassification window, so I define these years
as the treatment window for Net Neutrality
under Title I of the Communications Act. Again
using Equation (2), I can estimate the effects on
investment of the Net Neutrality principles. The
results are summarized in Table 4, and all three
regressions are statistically significant.

Table 4. Effect of Internet Principles

(2005)
Coef. Marginal
Sample (t-stat) Effect Obs.
1980-2009  -0.010 -1% 145
(-0.12)
1990-2009  -0.009 -0.9% 100
(-0.11)
2000-2009  -0.070 -6.8% 45
(1.11)

Sig. Levels: * 10%, ** 5% *** 1%

From Table 4, we see the estimated DiD
estimators are much smaller than those in
Table 2. None of the DiD estimators is
statistically different from zero. Thus, unlike
reclassification, the principles appear to have
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had no meaningful effect on
telecommunications investment.

Testing the Treatment Date

In estimating the investment effects of

reclassification, I assumed a treatment date of
2010. If, however, investment began to turn
down before the surprise announcement in May
of 2010, then the results presented above may be
spurious. My analysis showing no effect in the
2005-2009 window offers some evidence that the
downturn in investment did not occur prior to
the reclassification treatment window.

Another test may be used to assess whether 2010
is the proper treatment date.?” To do so, I alter
the treatment window and re-estimate the
model. The estimated model with the largest R2
best fits the data. This statistical analysis
confirms that of four alternative treatment dates
(2007, 2008, 2009, and 2010), the model fits the
data best with my chosen reclassification
treatment date of 2010.28

Robustness to Controls

For the analysis above, four economic sectors are
chosen for the control group. To evaluate
whether any particular control has an undue
influence on the estimates, I exclude one sector
from the control group and re-estimate the
model. The sample 2000-2015 is used for all the
estimates. Results are summarized in Table 5.

Table 5. Analysis of Controls

Coef. Marginal
Controls (t-stat) Effect Obs.

ABC -0.218 -19.6% 60
(-4.26)***

ABD -0.292 -25.3% 60
(-5.88)***

ACD -0.289 -25.1% 60
(-4.79)***

BCD -0.268 -23.5% 60
(-4.33)***

Sig. Levels: * 10%, ** 5% *** 1%

Table 5 shows very little variation in the
estimates across control groups; the investment
effects are consistently negative, large, and
statistically significant.?? The largest difference
is observed when Control D (transportation and
warehousing) is excluded, reducing the
marginal effect from about 23.4% to 19.6%. The
marginal effects are equal to or exceed that with
the full control group. Overall, the results do
not suggest any outsized influence of any the
individual controls.

Robustness to Alternate Specifications

For established businesses, a great portion of
capital expenditures aim to replace depreciated
plant. Thus, investment levels are related to net
capital stock. There are two ways to incorporate
net capital stock into the analysis. The first is to
include the net capital stock (at the beginning of
the year) as a regressor. To do so, Equation (2)
may be written as,

Vie=0Du + PXu+ At + i+ e, 3)

where the X;; are additional regressors. In some
investment studies, sales is also used as a
regressor. BEA offers measures of Gross Output
by industry (years 1997-2015), so it is possible to
include output as a regressor for at least a sub-
sample of the data.
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Table 6. Summary of Estimates, Eq. (3)

. Yearly
Coef. Marginal
Sample Obs. Inv.
(t-stat) Effect Effect
1980-20152  -0.264 -23.2% 175 -38.1 bil.
(-4.50)***
1990-20152  -0.254 -22.4% 130 -36.3 bil.
(-4.60)***
2000-20152  -0.284 -24.7% 75 -41.4 bil.
(-5.57)***
1997-2015>  -0.277 -24.2% 90 -40.2 bil.
(-5.16)***

Sig. Levels: * 10%, ** 5% *** 1%
a Includes (nat. log of) net capital stock as regressor.
b Includes (nat. log of) net capital stock and gross output as regressors.

Table 6 summarizes the results from these
alternate specifications. The first three sets of
results include net capital stock as a regressor;
the fourth result includes both net capital stock
and gross output as regressors. Across all
alternatives, the DiD estimator is large and
statistically significant. These changes in model
specification do not materially affect the results,
though the effects are slightly larger than those
reported in Table 2.

Table 7. Summary of Estimates
(Dep. Var. = Investment/Net Capital Stock)

. Yearly
Sample Coef. Marginal Obs. Inv.
(t-stat) Effect Effect
1980-2015 -0.034 -20.6% 175 -32.7 bil.
(-2.87)***
1990-2015 -0.032 -20.5% 130 -32.3 bil.
(-2.95)***
2000-2015 -0.042 -28.1% 75 -49.3 bil.
(-4.34)***

Sig. Levels: * 10%, ** 5% *** 1%

Another option to specify yi as investment
divided by net capital stock and estimate
Equation (2).30 Table 7 summarizes the results.
The dependent variable is a ratio and is no
longer in natural log form so the coefficients are
much smaller. The marginal effects, however,
are consistent with the other specifications—
reclassification has  significantly = reduced

investment  (20%  to
telecommunications industry.

30%) in the

Spurious Treatment Effect

The statistical analysis above reveals a large and
negative departure of telecommunications
investment from the counterfactual for the five-
years following the threat of applying Title II to
broadband services in 2010. Such evidence
would be less compelling if large, statistically-
significant investment effects for five-year
windows were somewhat common over the
entire sample, suggesting the control group was
not very good.

Figure 4. Rolling Treatment Window
t-stat
1.96 — :
1980 2010 Year

Figure 4 illustrates the t-statistics for the DiD
estimator based on a five-year rolling treatment
window starting in 1980 (1980-1984), sliding up
one year for the next DiD estimate, and finally
ending in 2011 (2011-2015). In all, 32 tests are
conducted producing the same number of t-
statistics on the DiD estimator, all of which are
illustrated in Figure 4 (in absolute value). The
solid line measures the critical t-statistic at the
5% alpha level (¥1.96). As shown in Figure 4,
statistically-significant investment effects are
limited to the final two windows beginning in
either 2010 or 2011. This finding provides good
support for the control group and the negative
investment consequences of reclassification.

Conclusion

Ever since the initiation of the FCC’s
controversial reclassification proposal in 2010,
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there has been much debate over the effect of
these rules on network investment. Both sides
of the debate, desperate to demonstrate the
validity of their positions, have focused on
short-term capital expenditures as a bellwether
of their arguments, but such evidence cannot
provide meaningful evidence of investment
effects. The economically valid measurement of
the effect of regulation requires a
counterfactual —that is, how much firms would

have invested “but for” the regulatory
intervention.
[N]o negative investment

consequences are found for the
period where Net Neutrality was
enforced wvia the FCC’s “Four
Principles” to promote an Open
Internet, suggesting it is
reclassification—and  not  the
principles of Net Neutrality—that
is reducing investment.

In this PERSPECTIVE, I make an attempt to do
exactly that, measuring investment not from the
date of the 2015 Open Internet Rules, but from
2010 when reclassification was introduced by

Chairman Genachowski and investors fled
broadband stocks. Using government-supplied
investment data and econometric methods, I
find sizable negative investment effects
beginning in 2010. Between 2011 and 2015, the
threat of reclassification reduced
telecommunications investment by 20% (or
more), or about $32 to $40 billion annually;
that’s about $160-$200 billion in total over the
five-year period. In effect, reclassification has
cost the US. an entire year's worth of
telecommunications investment (averaging $126
billion annually since 2011).

Alternatively, =~ no  negative  investment
consequences are found for the period where
Net Neutrality was enforced via the FCC's
“Four Principles” to promote an Open Internet,
suggesting it is reclassification—and not the
principles of Net Neutrality —that is reducing
investment.

It appears that Chairman Ajit Pai intends to
reformulate Net Neutrality policy, reversing the
reclassification of broadband services as a Title
II service and returning to a principles-based
approach.3! These econometric results indicate
that the policy choice is a prudent one,
especially if the encouragement of investment is
an important policy goal.
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2l These data result from a search of Westlaw’s “Communications News” database (subscription required) using the terms
“DA(YEAR) & ‘Title I’ & ‘Net Neutrality’” for each year provided in the table.

22 Table 3.7ESI (http://bea.gcov/iTable/iTable.cfm?ReqlD=10&step=1#reqid=10&step=3&isuri=1&1003=55); see also
Beard, Ford, and Kim, supran. 2.

2 Excluding both 2010 and 2011 is another option, but the data on telecommunications investment is already thin in the
treatment period. Excluding 2011 produces larger results than those summarized in this PERSPECTIVE.

24 The regression has 30 observations and the R2 is 0.95.

%5 In re Appropriate Framework for Broadband Access to the Internet over Wireline Facilities; Review of Regulatory Requirements for
Incumbent LEC Broadband Telecommunications Services; Computer III Further Remand Proceedings: Bell Operating Company
Provision of Enhanced Services; 1998 Biennial Regulatory Review - Review of Computer III and ONA Safeguards and Requirements;
Inquiry Concerning High-Speed Access to the Internet Over Cable and Other Facilities; Internet Over Cable Declaratory Ruling;
Appropriate Regulatory Treatment for Broadband Access to the Internet Over Cable Facilities, FCC 05-151, POLICY STATEMENT 20
FCC Red 14986 (rel. September 23, 2005) (available at: https:/ /apps.fcc.gov/edocs_public/attachmatch/FCC-05-151A1.pdf);
see also Preserving Internet Freedom: Guiding Principles For The Industry, Remarks of FCC Chairman Michael K. Powell at the
Silicon Flatirons Symposium on “The Digital Broadband Migration: Toward a Regulatory Regime for the Internet Age”,
University = of Colorado School of Law Boulder, Colorado (February 8,  2004) (available at:
https:/ /apps.fcc.gov/edocs_public/attachmatch/DOC-243556 A1.pdf).

26 Statement of Commissioner Michael Copps (August 5, 2005) (available at:
https:/ /apps.fcc.gov/edocs_public/attachmatch/DOC-260433 A4.pdf).

27 R.S. Pindyck and D.L. Rubinfeld, ECONOMETRIC MODELS & ECONOMIC FORECASTS (1991), at pp. 118-120.

28 ] suspect the fit may improve using treatment dates after 2010 since investment plans often are made years in advance.
Given the paucity of post-treatment data, however, I do not report the results of tests on years later than 2010.

29 The character of these findings are similar across the other two samples.

30 T. Erickson and T.M. Whited, Measurement Error and the Relationship Between Investment and “q”, 108 JOURNAL OF
PoLiticAL EcoNOoMY 1027-1057 (2000); R.S. Chirinko, Business Fixed Investment Spending: Modeling Strategies, Empirical Results,
and Policy Implications, 31 JOURNAL OF ECONOMIC LITERATURE 1875-1911 (1993); S. M. Fazzari, G. Hubbard, B.C. Petersen, A.
Blinder, and J.M. Poterba, Financing Constraints and Corporate Investment, BROOKINGS PAPERS ON ECONOMIC ACTIVITY, 141-206
(1988).

C. Bischoff, Business Investment in the 1970s: a Comparison of Models, 2 BROOKINGS PAPERS ON ECONOMIC ACTIVITY 13-58 (1971).

31 D. Shepardson, U.S. FCC Chairman Plans Fast-Track Repeal of Net Neutrality: Sources, REUTERS (April 6, 2017) (available at:
http:/ /www.reuters.com/article/us-usa-internet-idUSKBN1790AP); J.D. McKinnon, FCC Chairman Ajit Pai Faces Balancing
Act in Net Neutrality Rollback, WALL STREET JOURNAL (April 16, 2017) (available at: https://www.wsj.com/articles/fcc-
chairman-ajit-pai-faces-balancing-act-in-net-neutrality-rollback-1492340400).
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