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Micro Economics

Building Broadband ahead
of Digital Demand

e s e 0eeelVlany governments today, es-
pecially outside the US, are considering
making large subsidies for broadband.
Some governments, such as South
Korea’s, have already done so, making
next-generation  broadband  widely
available.

In the US, debates about subsidizing
broadband touch two sets of overlapping
issues. One set considers the benefits
and costs of an expensive action: build-
ing wire-line broadband in low-density
areas. A second set considers stretching
the frontier for broadband far beyond its
present capabilities to enable next-
generation Internet applications (typically
video).

In the US today, those favoring build-
ing ahead of demand are the most dis-
satisfied, as are those who want to
subsidize rural broadband. This column
considers the economic origins behind
that dissatisfaction.

Traditional arguments

Examining a class of infrastructure
investment other than broadband can illus-
trate the strengths and limits of traditional
economic analysis for subsidies.

Although | do not harbor any senti-
mental desire to return to Al Gore's met-
aphor—the information superhighway—
a comparison between roads and broad-
band actually provides a useful starting
point.

| grew up in a metropolitan area that
had two highway systems. Each
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system’s growth illustrates a different
philosophy for building infrastructure.
One system was in the east and the
other in the west. Never the twain did
meet.

The eastern system started 40 years
ago with two lanes in each direction,
and used an incremental approach to
grow. It imposed enormous disruptions
on commuters each time it expanded.
In contrast, the western system mini-
mized disruption by building ahead of
demand,with four lanes almost every-
where from the outset. It went underutil-
ized for decades. Growth eventually
caught up to both. Today both freeways
have four lanes everywhere, and com-
muters heavily use all of them.

These two examples provide the
equivalent of a policy litmus test.
Depending on a politician’s tolerance for
taxation and government-managed proj-
ects, the eastern highway illustrates
either prudent government investment
or the government’s inadequate response
to demand. The western highway illus-
trates either government waste of public
financing or foresighted investment.

The current broadband debate re-
flects a similar philosophical schism. In
particular, US policy favors a privately
financed building of broadband, which
favors gradualism. Proponents for build-
ing ahead of demand are unhappy with
such gradualism.

Why does private supply favor gradu-
alism? In short, few executives at private
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firms would ever deliberately invest
resources in an opportunity that was un-
likely to generate revenue until much
later, especially 20 years later. Corporate
boards would not approve of it, and nei-
ther would stockholders.

These tendencies toward gradualism
are exacerbated when few competitive
alternatives beckon users. Why acceler-
ate investment, which steals from prof-
its, if you will not lose users anyway?
Hence, proponents for accelerating
broadband also complain that the US
market is not competitive enough.

Tax and subsidize

More than privatization produces
gradualism. If broadband were public
infrastructure (instead of private), financ-
ing of its growth would tend to be grad-
ual because of how this country typically
finances public infrastructure growth.

Once again, a highway upgrade can il-
lustrate. For example, in addition to the
benefits improved roads confer to indi-
viduals living near those roads, a benefit
goes to UPS, FedEx, and thousands of
national trucking companies. Govern-
ments therefore tax gasoline because
those who chew up the road tend to pur-
chase gasoline in proportion to how
much they drive.

No comparable association with
broadband exists, so constructing a com-
parable scheme is difficult. Here is why:
Broadband makes users better custom-
ers for online ads and electronic retailing.
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Accordingly, financing broadband would
involve taxing Yahoo and Amazon and
Google and other national electronic
retailers who benefit from better broad-
band. Needless to say, that will not hap-
pen soon.

Let me summarize so far. Privately
financed broadband investment favors
gradualism. Private firms will not re-
spond to more political pressure, such
as a national mandate to invest quickly,
without a reason to do so. Moreover,
finding a practical way to change that
outcome is challenging.

These challenges help explain the
seemingly peculiar financing scheme
proposed in the US National Broadband
Plan, which the Federal Communications
Commission completed last winter. The
plan proposes financing broadband by
changing the US universal service fund,
which presently supports rural telephony
far in excess of its needs.

There is something ironic about
financing the new technology—rural
broadband—by taxing the old communi-
cations technology—telephone calls—
and it is far from optimal. Then why
was it proposed? Because nobody has
a better idea.

Experiments

Another argument for building ahead
of demand has to do with economic ex-
perimentation. Although the economic
argument is sound, it once again leads
down an impractical path.

An economic experiment does not
take place in a laboratory; rather, it
uses a living marketplace as the labora-
tory. Many firms do these experiments
because they have no other way to
learn what a customer values or how
much an operation costs, short of giving
users options and finding out which of
several options work best.

It is not exaggerating to say that the
developed world is presently engaged
in an online economic experiment that
is taking place on a vast scale.

Sometimes these experiments gain
publicity, as when Facebook alters its
privacy setting, and users push back.
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Sometimes careers and money are at
stake, as when venture capitalists fund
a whole vintage of firms in a new do-
main, as they did a half dozen years
ago in Web 2.0.

Sometimes these experiments move
at a subtle pace, as when a major corpo-
ration alters its telecommuting policies,
and the retention rate among its female
employees rises in response. Some-
times experiments seem minor, as
when Amazon or Google alter the colors
of a webpage for 10 thousand random
users and observe whether those users
behave differently. The lessons from
such minor experiments only add up
after months.

Better broadband clearly helps this
type of experimentation occur, and
would seem to justify building ahead of
demand. Why, then, does the gradual-
ism persist? It has to do with the asym-
metry of tallying material cost and
benefits. Although the monetary costs
are easy to tally, the benefits are not.
Relatedly, the costs are focused, but
the gains are diffuse, making it difficult
to show that broadband caused the
associated gain, even if, broadly speak-
ing, everyone recognizes that broadband
raised firms' productivity and enhanced
users’ experience.

Consider You Tube, which is just over
five years old, and the fourth most popu-
lar site on the Internet. This site obvi-
ously benefits from the widespread use
of broadband. Have You Tube's eco-
nomic gains been high? There is no
way to tell because You Tube has
never contributed a positive sum to mea-
sured gross domestic product (GDP).

Yes, literally. According to financial
analysts, Google has lost several hun-
dred million dollars a year since it
bought the site. You Tube incurs heavy
expenses transmitting so much data.
Moreover, Google's experiments with
different forms of advertising have not
worked as well as hoped, at least
not yet.

Other societal costs and benefits
exist as well, of course. You Tube
draws viewers away from television,

reducing advertising dollars there, but
more recently advertisers have been
finding creative ways to use the site for
their purposes. The site also reduces
some sales for some copyrighted mate-
rial, such as movies and television
shows, but that is a debatable proposi-
tion too.

Do the general gains to users out-
weigh the losses to measured GDP?
Probably, because You Tube must be
delivering something very appealing to
be as popular as it is. However, no bal-
ance sheet could ever balance the soci-
etal debits and credits, at least not
precisely.

More to the point, no politician would
ever try basing a national policy to sub-
sidy broadband based on such vague
accounting.

As an aside, this partly explains why
the US government tends to build
ahead of demand in universities but
rarely elsewhere. Policy makers are com-
fortable with the vague benefits that ac-
crue to researchers because there is
some accountability through the grant-
writing process. Moreover, there is a
long history of students and professors
stretching the computing frontiers in
valuable ways, and eventually yielding
economic gains far in excess of the
research costs.

Exuberance

The case for building ahead of
demand taps into exuberance, another
element unique to broadband. Unfor-
tunately, the exuberance is often
misapplied.

Let me illustrate with the behavior of
one lobby group, Connected Nation. Two
years ago this group forecast that build-
ing rural broadband would lead to
$134 billion dollars of economic gain.
The forecast contained egregious statis-
tical errors, but the people who made it
did not care. They were measuring
their calculations against a different
benchmark—their sense of what the
political atmosphere permitted them to
(over)claim. Needless to say, such
benchmarks generally risk wasting vast
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amounts of public resources, especially
when exuberance is high.

This example illustrates the more
general problem. Exuberance distracts
from the economic reality, because real-
ity is not glamorous. Basically, about five
percent of US households lack broad-
band today because of the high costs
of provision. There is no magic beyond
that. Residential broadband will not
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transform rural economies. At most,
broadband will prevent such areas from
sliding into economic decline. There is
nothing exuberant about it. Subsidized
broadband will accomplish the economic
equivalent of running in place.

In short, exuberance substitutes for
an honest policy conversation. No self-
serving politician will use temperate lan-
guage when endorsing subsidizing rural

broadband. Moreover, even though it
might be a worthwhile societal goal to
prevent decline in rural economies, the
question never arises when false expect-

ations frame the topic.
. Selected CS articles and columns are also
C n available for free at hitpy)/ComputingNow.

compulter.org.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Courier
    /Helvetica
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


