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ABSTRACT

Solar Protocol is an experimental web platform hosted across a
network of solar-powered servers, installed and maintained by
volunteers in different locations around the planet. Although a
solar-powered server’s connectivity is intermittent as it is powered
by available sunlight, when connected in a network, the network
can be designed to direct web traffic to whichever server is enjoying
the most sunshine at the time. In doing this, Solar Protocol uses the
distribution of sunshine across the planet as a form of logic that
determines where computational work is done. By automating de-
cisions according to environmental dynamics, the project explores
a kind of "natural" intelligence rather than artificial intelligence.
Solar Protocol works in concert with limits defined by local energy
availability and thereby explores an energy-centered design. We
sketch out six principles of energy-centered design, offering these
as provocations for further work.
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1 INTRODUCTION

Solar Protocol is an artwork and design intervention exploring the af-
fordances of solar-powered computing networks. The project takes
the form of a planetary-scale network of solar-powered web servers,
stewarded by volunteers around the world. A solar-powered server
is a single-board networked computer, powered by a small solar
panel and battery, and due to the limited size of its energy system,
its capacity to serve a website is intermittent. As the solar-powered
website of Low-Tech Magazine has demonstrated, sites hosted on
such systems will “sometimes go offline” [11]. However in Solar
Protocol, when these kinds of servers are connected in a network
that spans the planet, they can coordinate to collectively serve a
website (www.solarprotocol.net) from wherever there is the most
sunshine [7]. See the illustration in Figure 1. The project therefore
uses the distribution of sunshine around the planet to automate de-
cisions about both scheduling tasks on servers, producing temporal
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flexibilization of demand, and load balancing across the network,
producing spatial flexibilization of demand. In doing this, Solar
Protocol demonstrates “follow-the-sun” computing [19].

INACTIVE SERVER]

OO [INACTIVE SERVER]

o}
ACTIVE SERVER]

Figure 1: The Solar Protocol servers are located in different
time zones, the website is served from whichever is in the
most sunshine.

Solar Protocol has grown from a small-scale design experiment
to an international prototype consisting of ten servers, each hosted
and operated by stewards across six continents. We call our col-
laborators, “server stewards”, in reference to environmental and
infrastructural stewardship that emphasizes relations of care and
maintenance, and following Taeyoon Choi and collaborators who
used this terminology in their project, Distributed Web of Care
(2018) [8]. We recruited stewards through an open call on the project
website and through our personal networks. As shown in Figure 2,
stewards mostly assembled their own server from locally sourced
parts with remote support from our team.

Although work on this project is ongoing, it is a fully realized
implementation of a distributed, community-owned web hosting
system, powered by renewables. It provides solar-powered web
hosting for server stewards and it currently hosts several websites
and educational resources. In this way, we envisage it as a kind of
virtual artist-run space that will continue to host art and design
projects in the coming years.

As a design intervention, we hope to furnish new imaginaries for
solar-powered systems by exploring their affordances and limita-
tions as productive creative constraints. We aim to further thinking
and design work on reducing the energy demand and climate im-
pacts of ICTs, UX design practices and online visual culture and
explore questions such as: What might follow-the-sun computing
look like? How might this approach address issues of intermittency
in solar-powered computing systems? How does using the sun or
the climate to automate decisions, instead of an Al agent or an
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