bagging BROADBAND productivity

Fast internet access is widely considered to be a productivity-enhancing factor, leading to
calls for governments to finance new fibre-to-the-home (FTTH) networks. But Mark Obren
has surveyed the literature on productivity gains from broadband deployment — and he
finds that the relationship is neither simple nor straightforward.

To take one example: the New Zealand Institute has estimated that the economic benefits to the
country from an FTTH network would be in the order of $2.7 to $4.4 billion per year,' a figure
which has been used extensively in support of the government’s current $1.5 billion investment
plan. Although there are undoubtedly some benefits to be gained from faster network
deployment, it is far from clear that gains of the magnitude being used to support funding
proposals are in fact reliable estimates.

Most claims lack rigorous empirical support, instead being based upon extrapolations from
extremely limited qualitative and case-study analyses or even subjective ‘guesses’ proffered by
‘industry experts’ with (quite likely) vested interests in a network of a particular typology being
deployed in a specific economy. The use of such studies to support government spending has led
DSL Prime’s Dave Burstein to observe ‘both the economic and social benefits of broadband are
wildly overstated ... There’s a social return to better broadband, but it’s far, far lower than the
hype suggests. Most of the numbers thrown about are from shills and zealots. Honest academics
looking for the effects find only modest ones’.”

Reality check

Empirical evidence of the impact of broadband on economic performance is sparse but growing
and, as Burstein observes, finds only modest gains which are often highly nuanced. For example,
research using US zip-code data finds that the gains are quite small and do not accrue evenly to
all sectors of the economy;” it also finds that the benefits are decreasing as broadband penetration
increases.! New Zealand firms with access to broadband internet connections were found on
average to be around 10 percent more productive than their counterparts without broadband, but
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those with ‘fast’ connections were no more productive than firms with standard-speed broadband
connections.’

Moreover, even in those sectors such as education and health which have been heralded as areas
where large gains can be made from wider availability of faster broadband, empirical results
crowd-out optimistic hopes. Two examples: analysis of the performance of North Carolina
grades 5 to 8 after the introduction of home computers and broadband access found statistically
significant and persistent negative effects on student mathematics and reading test scores and a
broadening rather than a narrowing of achievement gaps;® analysis of live versus internet media
instruction of an otherwise identical introductory microeconomics course at a large United States
university found face-to-face instruction outperformed internet instruction.’

That the observed returns to broadband investment are turning out to be far smaller than might
have originally been projected leads to the question of whether evidence is emerging of a
‘broadband productivity paradox’ reminiscent of the ‘computer productivity paradox’ of the
1980s and 1990s that led Robert Solow to famously state ‘you can see the computer age
everywhere but in the productivity statistics’.® That such a possibility might exist was raised in
ISCR research as early as 2002,” when it was noted that broadband is simply a subset of
Information and computer technologies (ICTs) and so might exhibit similar productivity
characteristics. More recent research by Howell and Grimes'® draws attention to the fact that
there are both positive and negative productivity consequences arising from faster broadband
deployment — and it challenges policymakers to think carefully about a wide range of factors
rather than unquestioningly assuming that faster broadband will be unequivocally beneficial.
Drawing upon questioning frameworks developed to address the likely causes of the computer
productivity paradox, Howell and Grimes developed two contrasting hypotheses: that the
productivity gains from faster broadband are real but are yet to be detected; and that the gains are
not detected because they don’t exist — that is, broadband is simply not as productive as its
proponents have led us to believe that it will be. They then critically assess each of the
hypotheses, using theoretical and empirical evidence.
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Now you see it, now you don’t

In respect of the first hypothesis, real gains may not have been detected because of any one of
these reasons:

® A lack of clear delineation in speeds between ‘fast’ and ‘slow’ broadband may have
confounded the results.

e As fast broadband is still in its early days of deployment, it may be too soon to discern
productivity gains because the applications taking advantage of it have not yet been
developed — or they have been developed but it will take time for users to know of their
existence, learn how to use them productively, or make other complementary investments
that liberate the gains.

¢ The benefits are garnered at some other point in the production chain that was not
observed in the study (such as customers with reduced search costs).

Support for this hypothesis comes from a growing body of evidence that productivity gains from
ICTs have been found to be critically dependent upon complementary investments (such as in
human capital and redesigned production processes), and that they lag behind the time of
investment by several years. However, in order to attribute the gains to investment in faster (as
opposed to standard speed) broadband, it must be clear that the additional benefits come from the
speed of the broadband connection and from the applications that are operational only on those
faster connections (rather than from simply the availability of any broadband access or even dial-
up internet access). In the absence of any compelling new or different applications emerging in
those countries where faster broadband networks have been made available longest (such as
Japan and Korea, where they have been available for more than five years) or where resources
have been devoted specifically to the development of such applications (such as the Netherlands),
it becomes more difficult to justify investments in faster networks using the argument that ‘you
don’t see faster broadband in the productivity statistics, but wait a bit and you will’.

There’s no there, there

The second hypothesis asserts that ‘you see faster broadband everywhere but in the productivity
statistics because faster broadband is not as productive as you think’. Five plausible arguments
support this hypothesis:

e Returns to investment in broadband speed are diminishing, because the biggest gains
were made when the relevant applications were first made available on the internet. The
remaining benefits are marginal rather than average ones, and are decreasing relative to
the costs of enabling them.

® Most of the observed gains are simply one-off adjustments and are not sustainable growth
engines. They relate to single applications that support the production of standard (rival
and excludable) products; they are not ‘information goods’ exhibiting increasing returns .

¢ The contribution of broadband-enabled activities comprises only a very small part of the
value chain for most economically significant activities, and so a small change in a factor



that is a small part of the overall value chain will render only a small — and possibly
empirically undetectable — change.

® Broadband networks are leading to an alteration in the composition of the firms in an
economy by altering the balance between existing (highly productive — the intensive
margin) users and new (less productive — the extensive margin) users, to the detriment of
aggregate economic productivity measures.

e Externalities are created that detract from the benefits accrued. Examples include the use
of the technology to maintain existing market positions (rather than to increase
productivity), duplication of existing processes, and increasing consumer costs (which
arise from consumers being required to choose from a wider range of more complex
options).

The ways in which broadband contributes to economic growth are complex, but one important
factor stands out: applications, not networks, will determine the ultimate dividend.
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