
DESIGN EVOLUTION OF FEED-IN TARIFFS FOR LOW-CARBON
ELECTRICITY: TOWARDS A GLOBAL PICTURE
Magdalena M. Klemun, The Hong Kong University of Science and Technology, (+852) 3469 255,
magdalena@ust.hk

Overview
Feed-in tariffs (FITs) are a class of policies that guarantee a fixed remuneration (“tariff”) for electricity generated
from specific energy technologies such as solar photovoltaics (PV). Following their early implementation in
Germany, Spain, and Italy in the 2000s, FITs are used in over 30 countries in all world regions to promote renewable
energy technology capacity additions, with the largest number of FIT policies supporting wind, PV, and hydropower
(IEA 2022).

Due to their prevalence, importance for inducing renewables market growth (e..g, Trancik 2015), and associated
costs, the efficacy of FITs in promoting reductions in unit cost and technology improvement more broadly has been
studied widely (e.g., Jenner 2013). Design features of solar PV FITs have been compared across individual
countries, including Canada and Germany (Mabee 2012), Switzerland and Germany (e.g., Haelg 2022), and multiple
European and Asian countries (Jacobs 2016, Le 2022). Yet despite growing experience with FITs in both developed
and developing economies, few studies have attempted to develop a global understanding of how FITs design
features (e.g., degression mechanisms, presence of capacity or funding caps) and implementation practices (e.g.,
number of FIT revisions) have changed over time. Studying the time evolution of FITs is important, however, to
better understand how FITs characteristics are shaped by country- and technology-specific as well as temporal
conditions, and which FITs features are more likely to diffuse from one country to the next or between groups of
early and late-adopting countries.

Methods

A set of quantitative metrics is developed to study the design evolution of feed-in tariff policies, including the
number of tariff revisions per unit of time (over the full time horizon of each FIT policy), the ratio of FIT rates to
levelized costs of electricity in each year and country, and the ratio of realized and expected PV capacity additions,
and the capacity and/or generation targets set normalized to a country’s total energy supply capacity. The metrics are
computed for each year during which a FIT policy is in effect and compared across countries. Data on policy
timeframes and scopes are sourced from the IEA’s Policies Database (IEA 2022), from the peer-reviewed literature
(e.g., Antonelli 2014, Hoppmann 2014, Ye 2017, Del Rio 2007, Del Rio 2008, Couture 2010, Poruschi 2018, Wen
2021, Chu 2022), and from archives of government press releases (e.g., METI 2022, Schweizerische 2022).

Results

Preliminary results indicate that early solar FIT adopters such as Germany, Italy, and Switzerland implemented more
FIT revisions per policy-year than countries adopting FITs later, indicating that FIT policies have become less rather
than more flexible and responsive to evolving market and technology conditions. The United Kingdom, having
implemented 10 revisions during the 2010-2021 time frame, is an outlier among late FIT adopters. Looking at FIT
degression rates over time, fixed and transparent mechanisms for FIT adjustment have not necessarily become more
common. Some European countries have adopted higher degression rates than Germany in its initial version of the
FIT (9% and 8% in the UK and Switzerland, respectively, starting in 2010 and 2009, compared to 5% in Germany
before the first adjustment); however, some recent adopters have not implemented fixed or dynamically adjusted
degression rates (e.g., Thailand, Turkey). In Vietnam, the FIT remained below solar PV’s LCOE for several years,
hindering PV market growth. Several problems observed in early FIT adoption (uneven PV capacity growth across
regions that was not justified by better irradiation conditions) reappear at later stages of global FIT adoption.

Conclusions

The continuous adjustment of FIT systems to market, political, and technology conditions has been identified as one
of the reasons for their success in sustainably driving PV market growth and cost reductions (e.g., Hoppmann 2014).
However, looking at the evolution of FITs, it appears that the ability to replicate a dynamic FIT implementation
process across countries may be limited. These preliminary findings raise questions about potential differences in
solar policy convergence at the global compared to the regional level, where previous work has pointed to increasing
similarity of FiTs (e.g., in the EU (Jacobs 2016)). Institutional capacity gaps, limited knowledge exchange across



continental boundaries, and political barriers are among the possible reasons that should be explored further in future
research.
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