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Abstract

What is the economic value of publicly-provided satellite imagery? We evaluate this question by
estimating the impact of the commercialization of Landsat data between 1985-1994 on
climate-change research, and then tracing out the impact of this research on changes in
deforestation activity at a global scale. Rather than rely on theoretical models of the value of
information, we adopt an empirical and quasi-experimental approach, where we establish a
causal link between the lack of low-cost Landsat imagery on climate-change research (esp.
deforestation studies) and realized increases in forest cover. Specifically, we exploit block-level
gaps in Landsat coverage driven by lack of data collection and cloud-coverage in numerous
regions around the world combined with discontinuous changes in the cost of access to Landsat
images after the Land Remote-Sensing Commercialization Act of 1984. We match these
variations to a novel database that tracks over 100,000 scientific publications that use Landsat
imagery (with a special focus on deforestation studies) as well as global 30-m resolution forest
cover change data. Our “big data” approach leverages novel machine learning algorithms that
detect geographical entities from scientific texts and matches forest cover data to specific
Landsat WRS grid-cells. Our preliminary findings hint that the public-provision of Landsat
imagery enabled important scientific research in climate-change (esp. around deforestation) and
this new, understanding translated into local improvements in forest cover with implications for
carbon models. Our work provides some of the first data-driven estimates of the realized value
of public Landsat imagery in fueling climate-change research, improving forest cover, with
corresponding economic estimates of the value of publicly-provided imagery in dollar terms.
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Project Description

What is the economic value of satellite imagery? And what is the value of this information when
it is provided for free in the public sector as compared to when it is provided at considerable
cost in the private sector? Answering these questions, using comprehensive, empirical data and
econometric analyses would help inform credible cost-benefit calculations that are crucial for the
public-sector in the allocation of scarce resources of earth observation programs. These
questions are even more timely given the real possibility that the privatization of future earth
observation systems is under consideration at various levels of the US government and given
the rise of an emerging private market in the provision of remotely-sensed data via microsatellite
companies.

Unfortunately, providing credible answers to these questions is difficult. The ideal way to answer
this question would be to run the following experiment: divide the globe into thousands of
equally sized cells and randomly provide satellite imagery to some cells and not others and then
trace out the impact of this experiment on meaningful outcome variables of interest. While such
an experiment is difficult to run in practice, in this project we propose a research design that
helps approximate this ideal closely. We then apply this methodology to studying the
longest-serving remote sensing program -- Landsat -- and its impact on the emergence of the
field of climate and environmental change research, with a special focus on deforestation
studies. Specifically, we exploit block-level gaps in Landsat coverage (Figure 1) driven by lack
of data collection and cloud-coverage in numerous regions around the world combined with
discontinuous changes in the cost of access to Landsat images after 1985. In addition to data
on scientific publications, we use newly emerging high-resolution data on forest gain and loss to
estimate the impact of Landsat imagery on reduction in deforestation activity through greater
awareness and the implementation of local deforestation abatement policies.

In some preliminary work (as highlighted in Figures 2, 3 and 4) -- we are discovering that free
Landsat access matters greatly for environmental and climate change research. Figure 1 shows
the “chilling effect” that the privatization of Landsat had on scientific research over thousands of
research articles. We have then matched each paper the location they are studying and the
location of the authors of the articles. As is evident from Figures 2 and 3, the de-privatization of
Landsat after 1992, led to a flowering of research globally and saw the entry of researchers in
many different countries in using Landsat information. Figure 4 provides a conceptual
framework for our hypothesis. Basically, we argue that the publication of key papers using
Landsat information, especially in the developing world, led to awareness about deforestation
and consequently policy action and on-the-ground change. A good example is one of the most
highly cited papers in this area “Tropical Deforestation and Habitat Fragmentation in the
Amazon: Satellite Data from 1978 to 1988 (Skole and Tucker, 1993, Science) that highlighted
issues around deforestation in the Amazon. Today, it has been recognized that this awareness,
made possible by Landsat data made open after the 1990s, enabled the recovery in forest cover
in this region observed today. We hope to investigate whether this relationship can be
generalized to other regions around the world.



Contribution

Our work makes a number of different contributions to different audiences. We contribute to the
economics of science and innovation literature by assessing the relationship between costs of
data access and the number of scientific publications and collaborations over time. Our work
speaks to how access to data can create new collaborations and change scientific careers.
Methodologically we propose a new quasi-experimental framework for assessing the value of
remote sensing data. We argue that “all maps are imperfect”, and that these imperfections can
be used to study the value of these maps. We explain how imperfections in Landsat coverage
help in this regard. We also show how to effectively use machine learning techniques to gather
information on the real-world uses of satellite imagery. We contribute to the literature on the
economics of satellite data by providing new estimates of the value of Landsat. Finally, we
speak to work on deforestation and climate change, by helping uncover the role of free and
open remote-sensed information in improving policy over time.

Project Budget:

$20,000
Graduate student support and salary $10,000
Data collection, cleaning and programming: $5000
Travel and Conference Support $5,000
Grand Total $20,000




Figure 1: lllustration of unintentional but varying Landsat coverage over time
(from Goward et. al 2006)
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Figure 2: Annual Publications Using Landsat Data Before 2000
(Red bars indicate publications during “privatization” era of 1985-1995)
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Figure 3: Locations of Climate-Change Research Using Landsat Data

Panel A: Privatization Period (1985-95)
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Figure 4: Locations of Authors of Climate-Change Research Using Landsat Data

Panel A: Privatization Period (1985-95) Panel B: Public Period (1995-2005)
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Figure 5: Annual forest loss totals for Brazil and Indonesia from 2000 to 2012.
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