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USTelecom recently released an update to its U.S.
broadband industry capital spending series. In
this update, USTelecom reported that sector
investment rose $1.5 billion (or 2%) between 2016
and 2017—a reversal of a two-year decline
following the 2015 Open Internet Order.! It was
welcome news to many, including Federal
Communications Commission (“FCC”)
Chairman Ajit Pai, who observed the USTelecom
“report confirms that the FCC’s policies to
promote broadband deployment are working.
After internet service providers reduced new
investments in 2015 and 2016 under the prior
Administration’s regulatory approach,
broadband investment increased in 2017 by $1.5
billion over the previous year.”2 Certainly, the
current FCC in the past two years has done much
to unravel the regulatory excesses of the prior
administration,® including, but by no means
limited to, reversing the reclassification of
broadband Internet access as a Titlell
telecommunications service*—a decision
receiving much of the blame for declining
investment in the sector.

Reversing the slowdown in capital spending in
telecommunications is indeed progress, but
questions remain about how much damage has
been done by the attempts to increase regulatory
control in telecommunications.6 Much attention
was given to the investment changes around the
finalization of the reclassification decision in
2015, though such changes did not motivate
directly the Commission’s analysis of investment
effects in the 2018 Restoring Internet Freedom Order
(“RIF Order”), since the naive comparisons of

yearly changes involved no counterfactual (or,
what would investment have been but for the
regulatory intervention).” As USTelecom
advises, “the relevant question with respect to
the impact of Title II on investment is what
investment would have been over the long term
under different regulatory scenarios, holding
other factors constant.”®

I find that while the decline in
capital spending rose in 2015 and
2016 stopped in 2017, investment in
the telecommunications sector is
materially compressed, being about
$10-to-$13 billion (or 12-to-15%)
below expectations. As measured
here, about $24-to-$30 billion in
investment has been lost to the Title
II drama since 2015.

In this PERSPECTIVE, I look at changes in capital
spending beginning in 2015 (as measured by
USTelecom) with the aid of a counterfactual
contstructed with guidance from the analysis of
investment effects from the RIF Order.? 1find that
while the decline in capital spending rose in 2015
and 2016 stopped in 2017, investment in the
telecommunications  sector is  materially
compressed, being about $10-to-$13 billion (or
12-t0-15%) below expectations. As measured
here, about $24-to-$30 billion in investment has
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been lost to the Title II drama since 2015. At a
time when infrastructure investment in
broadband networks is needed, regulators must
take great care in their policy choices to avoid
attenuating investment incentives.

Building a Counterfactual from the RIF Order

While Chairman Pai is pleased that the
USTelecom data indicate that the slowdown in
infrastructure investment appears to have eased
in 2017, the Commission’s RIF Order details the
limitations of simplistic comparisons of capital
spending over time, finding that year-to-year
changes in capital spending “can only be
regarded as suggestive, since they fail to control
for other factors that may affect investment.”10
Instead, as the Commission correctly concluded,
“methodologies designed to estimate impacts
relative to a counterfactual tend to provide more
convincing evidence of causal impacts of Title II
classification.” 1!

The analysis of investment effects in the RIF
Order offers some guidance on ways to construct
a simple counterfactual for use with the
USTelecom data. First, in reviewing the raw
investment numbers determined to be
“suggestive,” the Commission noted “the stark
trend reversal that has developed in recent years”
and that “[i]n 2015, capital investment appears to
have declined for the first time since the end of
the recession in 2009. And investment levels fell
again in 2016 —down more than 3 percent from
2014 levels.”12 Second, the Commission found
these declines to be “particularly curious” since
the economy “has been growing.”13

In this discussion the Commission is describing,
albeit informally, the construction of a
counterfactual. First, the Commission is clearly
applying a trend analysis, not unlike that
appearing in earlier work by Michael Horney of
the Free State Foundation.* Second, the Agency
assumes that telecommunications investment is
positively correlated with the overall economy,
which is sensible. An expectation of investment,

based on the Commission discussion in the RIF
Order, looks something like this expression,

Y, =By +Byt +B,GDP, +¢,, 1)

where y; is capital spending in year ¢, t is trend
variable, GDP; is Gross Domestic Product in year
t, and & is arandom influence on investment (that
may be serially correlated and heteroscedastic).
While there are other influences on investment
incentives, I assume such influences are not
systematic over this period and thus captured in
Et.

[T[he Commission’s RIF Order
details the limitations of simplistic
comparisons of capital spending
over time, finding that year-to-year
changes in capital spending “can
only be regarded as suggestive, since
they fail to control for other factors
that may affect investment.”
Instead, as the Commission
correctly concluded, “methodologies
designed to estimate impacts
relative to a counterfactual tend to
provide more convincing evidence of
causal  impacts of Title II
classification.”

To be consistent with the earlier work by Horney,
Equation (1) is estimated over the period 2003
through 2014. Then, using the coefficients from
the estimated equation, forecast values are
obtained for years 2015 through 2017. The
USTelecom data are in current dollars, so I have
adjusted the raw data for inflation using the GDP
Deflator (to 2017 dollars).’> A 90% confidence
interval around the forecast values is constructed
using Newey-West errors to account for serial
correlation.’6 A simple linear trend, as in
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Horney’s work, is also estimated for comparison
purposes. The data are sparse (12 observations),
with all that implies.

Figure 1. USTelecom Data Analysis (Real)
2003-2017
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Figure 1 illustrates the results.’” The solid line is
the actual level of (real) investment; the straight
dashed line is fitted linear trend and its forecast
(consistent with Horney’s earlier work); and the
dotted line is the fit and forecast from
Equation (1). The shaded area is the 90%
confidence interval around the forecast from
Equation (1).

From the figure, it is apparent that the model
with GDP fits the data much better than does the
linear trend, which fits poorly and misses the
2014 investment level by a large amount.’8 The
linear trend is a poor approximation of the data.
In contrast, the prediction based on Equation (1)
almost exactly matches the 2014 investment level
and is remarkably close to the actual investment
levels prior to 2015.19 It is a simple model but fits
the data well, at least over this somewhat short
span of time.

The difference between conditioning on GDP and
not doing so is substantial, a difference that
supports the RIF Order’s dissatisfaction with the
counterfactual analysis offered by Horney.
Moreover, conditioning the forecasted
counterfactual on GDP produces much larger
investment effects than does the linear trend. As
detailed in Table1, the linear trend predicts
actual 2016 investment to be $3 billion below

trend, whereas when conditioned on GDP the
difference is $8.7 billion.20 And in 2017, capital
spending was $10.7 billion below the conditioned
forecast, but only $3.1 billion below the linear
trend. Actual investment is well outside the
forecast's confidence interval during the
treatment period.

Table 1. Investment v. Counterfactuals

Eq. 1 Act. - Linear
Year Actual  Prediction Pred. Prediction
2014 81.2 81.0 0.2 78.9
2015 79.8 84.1 -4.3 79.0
2016 76.2 849 -8.7 79.2
2017 76.3 87.0 -10.7 79.4
Attributing the declining investment to

reclassification —though perhaps other
regulatory excesses played a part as well—the
Title II decision reduced investment in 2015
through 2017 by a total of $24 billion, or $8 billion
annually on average. While the decline in capital
spending may have turned for the better in 2017,
capital spending remains well-below
expectations based on recent trends and capital
spending’s correspondence to GDP.

While the analysis is simple and based on few
data points, Figure 1 suggests the simple model
cannot be dismissed outright, as least as a
predictor of recent investment behavior. That
does not preclude, of course, better estimates
from alternate and more sophisticated
forecasting methods (though any expanded
analysis is limited by the small sample).2l At a
minimum, this analysis demonstrates the role of
the counterfactual and the fundamental flaw in
ignoring a “but for” analysis when evaluating
investment trends.

The Full USTelecom Data

The analysis above considers the USTelecom data
from 2003 through 2017, but the data series
actually begins in 1996. Horney excluded years
prior to 2003 to avoid the Dot-com Bubble, which
began in 1996, peaked in 2000, and crashed
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spectacularly in 2001.22 Bubbles are difficult to
model, but I try here and meet with some success
by recognizing the investment bubble coincided
with a stock market bubble.? Equation (1) is
extended as follows,

Yy =By + Bt +PB,GDP, + B, X, 2)
+B,DX, +BsD +e¢, '

where X; is the value of the Fidelity Select
Telecommunications Portfolio (symbol FSTCX)
and D is a dummy variable for years before
2003.2¢ The interaction term DX; permits a
differential effect of the stock index on y: during
the Dot-Com Bubble, since we have already
observed that the investment series is well
explained by the trend and GDP after 2002, but
GDP does correlate with the investment bubble.

Figure 2. USTelecom Data Analysis (Real)
1996-2017
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Figure 2 illustrates the fitted values and forecasts
and reveals the model fits the data well (with an
R2 of 0.91).2> Again, after 2014, actual investment
was well below the counterfactual and is outside
the 90% confidence interval of the prediction.

Table 2. Investment v. Counterfactual

1996-2017
Eq.2 Act. -
Year Actual Prediction Pred.
2014 81.2 80.7 0.5
2015 79.8 87.2 -7.3
2016 76.2 86.4 -10.1
2017 76.3 89.7 -13.4

Table 2 summarizes the fit for year 2015 and the
forecasted values for years 2015 through 2017.
The model closely matches the 2014 level of
investment, but the spread between the
counterfactual and actual spending rises sharply
thereafter. By 2016, capital spending was $10.1
billion below the counterfactual, rising to $13.4
billion by 2017 (a 15% decline). Total investment
lost since 2015 is $30 billion. Equation (2)
indicates a slightly larger decline in capital
spending than does Equation (1); a difference of
about $2.7 billion in 2017. For both models, the
investment effect of reclassification is large.

Figure 3. Comparing Predictions
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In light of the scale differences between Figures 1
and 2, Figure 3 illustrates the predictions from
the two models over the shared 2003-2017 period.
Equation (1) is the dashed line and Equation (2)
is the greyscale line. The more lightly-shaded
area is the confidence interval for the
Equation (2) predictions. The two predictions are
very similar, as we have already seen, though the
confidence interval is much wider for
Equation (2) as a result of including the Dot-com
Bubble in the data.  Nonetheless, actual
investment is well below the lower bound of the
90% confidence interval for both predictions.

Investment is a Cost not a Benefit

It is important to keep in mind that in the
calculation of social welfare, capital spending is
subtracted from benefits, not added to them.
Capital spending is a cost, not a benefit. The
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fascination with capital spending is not in the
spending, per se, but that we equilibrate more
investment with the expansion of and
improvement in services available. If the same
level of benefits could be obtained at a lower level
of capital spending, then society would be better
off. ~ Also, under some definitions, capital
spending is a barrier to entry, and thus not
something to be welcomed in and of itself.2¢ Also,
the shift to price-cap regulation from rate-of-
return regulation was due to the latter’s tendency
to lead to over investment.?”

Some temperance in expectations of capital
spending is also warranted. Analysis of recent
capital spending trends suggests many of the
larger providers of broadband services—
including AT&T, Comcast and Charter —are not
spending as much as expected in 2018, and
Verizon has indicated it will materially reduce
capital spending for 2018 and 2019.28 Still, it is the
availability and quality of service that determines
benefits, not the cost of producing services,
whether those costs are incurred for capital
equipment or labor.

Capital spending is a cost, not a
benefit. The fascination with capital
spending is not in the spending, per se,
but that we equilibrate more
investment with the expansion of and
improvement in services available. If
the same level of benefits could be
obtained at lower level of capital
spending, then society would be
better off.

As wireless increasingly displaces fixed services,
it is likely that the amount of investment required
to satisfy the demand for high-speed
communications will decline. [ suspect, for
instance, that 5G wireless technology will permit
the expansion of broadband service at much
lower expense. If so, then a reduction in overall
capital spending in the sector is to be expected
and welcomed, not disparaged or avoided. Over
short periods of time with stable technologies
and input prices, looking at changes in capital
spending in response to regulatory treatments
may be useful. Atsome point, however, perhaps
even in the very near future, a more
economically-sensible view of capital spending
must take hold in the telecommunications
debate.

While recent data from USTelecom
suggest the declines in capital
spending in the telecommunications
sector have ceased for now, capital
spending appears to be well-below
expectations  based on  two
counterfactual models. The analysis
offered [herein ... | demonstrates that
investment in the sector is below
expectations by $24-to-$30 billion
over the 2015 through 2017 period.
Investments lost from the Title 11
drama are more substantial than a
simple  year-to-year comparison
suggest. The small increase in capital
spending in 2017 is welcome but fails
to mark a full recovery.

Conclusion

While recent data from USTelecom suggest the
declines in capital spending in the
telecommunications sector have ceased for now,
capital spending appears to be well-below
expectations based on two counterfactual
models. The analysis offered in this PERSPECTIVE,
which is based on the informal counterfactual
analysis discussed in the RIF Order, demonstrates
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that investment in the sector is below
expectations by $24-to-$30 billion over the 2015
through 2017 period. Investments lost from the
Title II drama are more substantial than a simple
year-to-year comparison suggest. The small
increase in capital spending in 2017 is welcome
but fails to mark a full recovery.

With the Title II debate still unsettled, broadband
companies will continue to hedge -capital
spending for fear of another regulatory revival.

At a time when policymakers are seeking
increased investment in broadband networks,
disputes over the regulatory classification of
Internet access, which may materially diminish
investment  incentives, appear to  be
counterproductive. A more temperate approach
to Net Neutrality, perhaps delaying action until
some material breach is observed, may be a better
regulatory approach.
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