Plug-in Solar Panels

Bringing solar energy within reach of renters and apartment dwellers
through simple, plug-and-play technology
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Balcony Solar Panels (Photo courtesy of Matthias Weyland in Grist)

The Impact

Plug-in solar systems are compact photovoltaic panels that connect to a standard home outlet.
These systems are opening the door to clean energy for renters, apartment dwellers and people who
can't afford or don't qualify for a conventional rooftop installation.

Germany shows what's possible. More than 1.2 million balcony solar systems are now installed
across the country, with more than 550,000 added in recent years, half of them in 2023 alone. Individual
systems are capped at 800 watts, enough to run a small refrigerator or charge a laptop, but the collective
effect is meaningful: apartment dwellers, who make up more than half of Germany's population, now
have a practical, low-cost way to cut their electricity bills and participate in the energy transition.

In the United States, an 800-watt unit can reduce a New York household's annual electricity bill by
an estimated $279, a figure that could grow to $327 by 2035 as utility rates continue to rise. Systems
typically pay for themselves within four to five years, even without incentives like tax credits or net
metering.

Description

A plug-in solar system consists of one or more photovoltaic panels and a microinverter,
connected to a standard home electrical outlet. The power generated by the panels is sent directly into
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the home's wiring, offsetting what the household draws from the grid. The systems stop generating
power when the grid is down.

Advanced models include battery storage, allowing energy produced during the day to be saved
for evening use. In Europe, complete systems can be purchased at retailers like IKEA for under $600.

The technology fills a persistent gap in the clean energy transition. Rooftop solar has largely been
accessible only to homeowners with suitable roofs and enough capital to invest. Plug-in solar extends
those benefits to the roughly half of Americans who rent or live in multi-family buildings.

Where It's Been Implemented

Germany pioneered plug-in solar. The government established the first technical standards for
the systems in 2019, allowing them to use standard electrical plugs and connect to the grid. In April
2024, the government simplified registration requirements, and in July 2024, federal lawmakers passed
renter protections making balcony solar a “privileged measure” under rental law, meaning landlords and
homeowner associations cannot block installations without exceptional justification. Cities including
Berlin and Kiel have offered millions of euros in subsidies to expand access. Combined with sustained
advocacy from solar industry groups, that regulatory clarity drove rapid adoption. By early 2025, more
than one million systems had been installed nationwide.

In the United States, the technology has faced resistance, largely due to regulatory hurdles and
the fact that most systems are designed to European electrical standards. But the legislative landscape
is shifting fast. In March 2025, Utah became the first state to specifically authorize plug-in solar, working
with clean energy organization Bright Saver to craft the framework. The law eliminates the requirement to
sign an interconnection agreement with the utility as long as the device is certified by a nationally
recognized testing laboratory, and establishes the right to install these systems without utility approval or
permit fees.

As of early 2026, some 30 pieces of similar legislation have been introduced around the United
States. California’s Plug and Play Solar Act (SB 868) bill was unanimously approved by the state’s
Senate Energy, Utilities and Communications Committee in March 2026. The bill allows portable solar
generation devices to be installed in apartments, condos and single-family homes. These systems must
be certified by UL Solutions or an equivalent national testing laboratory and be designed to shut off when
the grid goes down in order to prevent electrical hazards and protect utility workers.

In New Hampshire and Vermont, bipartisan coalitions are advancing bills modeled on Utah’s law,
with Vermont’s legislation championed by the chairs of both the Senate and House committees on
natural resources and energy.

Key Drivers

The push for plug-in solar is motivated by energy equity, climate goals, and growing consumer
demand for simple, affordable clean-energy options.

Conventional solar has disproportionately benefited wealthier homeowners. Plug-in solar opens a
path into the clean energy economy for renters, condo residents, and anyone without the capital or the
roof for a full installation.

Plug-in solar offers states and localities a scalable distributed generation tool that requires no
utility investment or grid infrastructure upgrades. Because these are modest systems (proposals
generally cap them at 1,200 watts, up to a sixth the size of a typical rooftop array), a home's appliances
consume the power they generate before it can flow back onto the distribution grid.
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Bipartisan political appeal has also accelerated momentum. The prospect of lower electricity bills
without the complexity of permitting resonates across party lines, as evidenced by unanimous passage in
Utah and broad co-sponsorship in states with divided legislatures.

Key Factors for Success

As in the example of Germany, regulatory clarity and technical standards gave consumers and
manufacturers the legal certainty to move forward. Utah followed the same logic: by defining plug-in solar
as a distinct category and eliminating the interconnection agreement requirement, the state immediately
unlocked the market. All subsequent U.S. legislative proposals follow the same framework, including a
requirement for UL Solutions certification, a process that manufacturers have already begun, with
certifications expected in months rather than years.

The 2024 German law that made it difficult for landlords to prohibit balcony solar without
exceptional justification removed a critical barrier in multi-family housing.

Financial incentives also help reach lower-income households. In the United States, Bright
Saver's Plug-in Solar Access Program is designed to extend access to households that have historically
been shut out of the solar market. As prices fall with broader adoption, the need for direct subsidies
should diminish.

Sustained advocacy is what ultimately moved policy. Balcony solar existed in Germany for years
before it took off. It took consistent lobbying by solar and clean energy groups to secure the regulatory
changes that enabled growth. Similar coalitions are now driving legislation across dozens of U.S. states.

Key Obstacles

From a regulatory standpoint, outside of Utah, plug-in solar exists in a gray zone. The systems
are not illegal, but utilities often require users to sign an interconnection agreement before connecting,
similarly to a large rooftop system, complete with fees and timelines that can stretch from weeks to
months. That requirement has effectively kept the technology off limits for most households.

Utilities have raised safety concerns and prompted lawmakers to delay votes on plug-in solar bills
in at least five states. Their primary concern is that during a grid outage, a panel could continue
generating electricity and send power back through a home’s wiring and out to the grid, potentially
endangering lineworkers. Utilities also argue they would have no way of knowing where these devices
are located or whether they have received proper certification. Advocates counter that the systems stop
generating power when the grid is down, directly addressing the lineworker concern. They also note that
because proposals cap systems at 1,200 watts, a home’s own appliances will quickly absorb the power
produced, and very little, if any, will flow back onto the distribution grid. UL Solutions, the certification
body designated under Utah’s law and subsequent proposals, is actively working through these safety
questions as it develops its testing standards.

Product availability is a related challenge. Most systems currently on the market are designed to
European electrical standards and are incompatible with U.S. power systems. State legislation creates
the framework, but it will take time for manufacturers to develop and certify U.S.-compatible products at
competitive prices.

Landlord and homeowner association resistance can block adoption in multi-family buildings even
where the technology is otherwise legal. Legislation establishing plug-in solar as a protected right is the
most direct solution, though some U.S. proposals, like New Hampshire’s, explicitly preserve the ability of
associations and landlords to set their own rules.
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Timeline to Implementation

In Germany, the technology emerged about a decade ago but didn't take off until the government
established clear standards in 2019. Growth accelerated steadily over the following years, reaching one
million installations by 2025.

Return on Investment

The financial case for plug-in solar is modest but real, and improves over time. In Germany,
smaller plug-in panels cost just a few hundred dollars, and customers can recover that investment in
saved energy bills within seven years. The panels are expected to continue producing power for up to 30
years, making the long-term return significant.

In the United States, an 800-watt unit priced at $1,099 can reduce a New York household’s
annual electricity bill by an estimated $279, a figure projected to grow to $327 per year by 2035 as utility
costs rise. Current U.S. systems cost up to $2,000, reflecting the early stage of the domestic market, but
prices are expected to decline as adoption grows and more manufacturers enter the space. Even at
today’s prices, the systems typically pay for themselves in four to five years without tax credits or net
metering.

Plug-in solar won'’t replace a household’s electricity supply, but a well-positioned system can
offset 15-20% of energy consumption.
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