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Overview

Continual advances in information and communication technology (ICT) are influencing the nature of
production, the prominence of entrepreneurship, and the level of social welfare across the globe. Despite the
impact of ICT use, considerable differences exist in the adoption of these technologies across countries. This
is particularly alarming to policy makers since disparities in ICT use between countries are thought to
contribute to the divergence in aggregate productivity growth (Van Ark, O’Mahony, and Timmer, 2008). It is
therefore not surprising that governments around the world are enacting policies to encourage firms to
implement emerging technologies. For example, a recent survey by the OECD (2015) found that 27 out of 34
surveyed countries had or were enhancing an overarching digital strategy which included product and labor
regulations, access to credit, broadband infrastructure and so on.!

While firms continue to rely on corporate vendors for their ICT investment needs, increasingly a number
of software applications are becoming readily available for free as Open Source Software (OSS). Those
outside of the information technology community tend to think narrowly of OSS as simply Linux operating
systems. However there are increasingly greater varieties of free software which offer similar functionality to
a host of purchased products, including database software (MySQL and PostgreSQL), web servers (Apache)
computer aided design software (FreeCAD and LibreCAD) and so on. In fact, in recent years businesses have
begun to embrace OSS as opposed to more traditional providers (e.g., Finely, 2015). Even Microsoft, long the
standard bearer of proprietary software, has embraced Linux and OSS in a large way (Microsoft, 2016). This
shift from traditional investments in proprietary software to open source suggests new opportunities for policy
makers to augment traditional policy levers.

In fact, as open source software (OSS) becomes an increasingly important building block of the digital
economy, governments have employed various regulations to encourage its use. However, to this point, there
have been no rigorous studies to examine the impact of such regulations on national, firm, and individual
productivity.” As such, this study seeks to answer the following related research questions:

1) What is the impact of OSS-related regulation on firm usage of OSS and how does this, in turn, impact

firm productivity?

2) What is the impact of OSS usage-related regulation on individual contributions to OSS and what is

the value of these contributions?

3) Do OSS-related regulations have spillover impacts on a) the size of the ICT labor force, b) the amount

of ICT innovation within the country, and c) the amount of ICT entrepreneurship in the country?
In aggregate, answering these three questions will allow for a better understanding of how OSS-related
regulations may be able to enhance firm productivity and national competitiveness while simultaneously
increasing global social welfare by providing incentives to develop an important public digital good.

Methodology and Preliminary Results

To answer all of these questions, data on OSS regulations in European Union member countries will be
used as an exogenous shock to shift the likelihood of firms using OSS and individuals contributing to OSS. In
particular, France and The Netherlands introduced legislation related to federal use of OSS at varying points
during the 2000’s. Other EU countries that did not introduce such legislation will be used to construct
synthetic controls based on various economic measures. Then a standard differences-in-differences analysis
will be applied.

! Available from: http://www.oecd-ilibrary.org/science-and-technology/oecd-digital-economy-outlook-2015_9789264232440-en
% Although Lerner and Schankerman (2010) use survey data to construct suggestions for how OSS related policies should be created,
they do not analyze the impact of any existing policies.



Preliminary results show that the introduction of such legislation does indeed increase the levels of
individual contributions to the creation of OSS (as measured by contributions to the GitHub OSS repository)
and that these contributions have a large economic value (answering Question 2 above). Publicly available
data from the Organization for Economic Co-operation and Development (OECD) will be used to answer
Question 3. In particular, the OECD collects data on the percentage of individuals within a country that have
written computer code within the last 12 months, which will answer Question 3a, and information on the
number of ICT related patents within a country, which will answer Question 3b. Question 3¢ will be answered
by gathering data from governmental organizations that track within-country entrepreneurial entry into ICT
industries.

Obtaining data to answer Question 1 is the primary purpose of the funding requested in this proposal.
Data on ICT usage at the firm level is available for purchase via the Aberdeen Corp. (formerly Harte Hanks)
and its Ci Technology Database (CiTDB). This data has been used for many prior studies of IT (e.g., Bloom,
Sadun, and Van Reenen. 2012; Forman, Goldfarb, and Greenstein, 2012; Tambe, Hitt, and Brynjolfsson,
2013) and I have previously used the North American CiTDB to examine the impact of OSS usage on firm
productivity (Nagle, 2016). However, OSS regulations in North America do not offer enough variation to
answer the research questions posed above. Therefore, I am seeking funding to purchase the EU CiTDB,
which will allow for Question 1 above to be properly explored. The CiTDB includes measures of OSS usage
at the firm and establishment level allowing for a granular analysis of the impact of OSS regulation on the use
of OSS by firms. In particular, multi-national firms that have establishments in both treated and control
countries will allow for firm-fixed effect analysis in addition to the differences-in-differences. Answering
Question 1 will add additional insights into the effects and mechanisms at play in Questions 2 and 3. By better
understanding the impact of existing regulations related to OSS, our results will be able to guide future
policies related to OSS and the broader class of public digital goods (e.g., Wikipedia, 3D printing blueprints).

Budget and Timeline Estimate

I have obtained a quote from Aberdeen of $25,000 for purchasing access to the EU CiTDB data.
Therefore, the NBER Digitization research grant funding would be combined with my own existing funds to
allow for the purchase of the data and payment to a research assistant to help clean and organize the data. All
other data required to complete the project is publicly available and has already been obtained. As mentioned
above, the initial analysis for Question 2 has already occurred. Therefore, the proposed timeline for the
remaining activities would be as follows:

Summer 2017 — Obtain CiTDB data and complete data analysis for Questions 1 and 3
Fall 2017 — Write initial draft of paper to circulate and present for feedback
Spring 2018 — Integrate feedback and submit paper to a journal for review
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