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Overview

Renewable energy deployment has increased rapidly across the globe in recent years. Between 1990 and 2010, global production of renewable energy increased from just over 2,000 TWh to just over 4,000 TWh, with the most rapid growth occurring since the mid-2000s. Worldwide, countries are using a suite of policies to promote renewable energy – such as feed-in tariffs, renewable portfolio standards, subsidies and incentives. While most analyses of renewable policy effectiveness have focused on the U.S and Europe, these policies are increasingly common in other regions. Empirical analysis across all countries of how these policies operate can provide valuable insights on the effects, effectiveness, and limitations of these policies on a global scale. 

Our research evaluates the effect of several energy and climate policies that are used throughout the world to overcome economic, institutional, and political barriers to renewable energy development. These policies include feed-in tariffs, renewable portfolio standards, regulatory frameworks for renewable energy, renewable energy subsidies, and climate change commitments. Particularly in weakly institutionalized countries, where the existence of rules and laws does not always translate into government action, the literature has yet to establish whether there is a relationship between formal renewable energy policies and the country’s output of energy from renewable sources. 
Our work fills a significant gap in the current literature. We include165 countries in our analysis and control for factors that may be particularly relevant outside the U.S. and the E.U., such as international development aid for the renewable energy sector, participation in funding mechanisms under the Kyoto Protocol (e.g., the Clean Development Mechanism), the degree of a country’s economic and political freedom, the strength of a country’s financial sector, and energy resource endowments. We hypothesize that each of these variables plays a role, but that national policy is crucial for renewable energy uptake. We also identify which national policies are most effective on a global scale, and explore interaction effects between different policies. These relationships can lend insights into which types of policies are more effective at encouraging renewable energy development, and whether particular economic, political, and regulatory factors help or hinder renewable energy production.
Methodology
Using panel data from 165 countries between 1990 and 2010, we employ a country-level fixed effects model to estimate the impact of renewable energy policies on total and non-hydro renewable energy generation. Data on renewable energy policies were collected from five international energy policy databases and coded to create binary variables indicating whether each renewable energy policy—feed-in tariffs, renewable portfolio standards, renewable energy framework laws, subsidies and incentives, and climate change commitments—was in place in a given country and year. We also model the effects of interactions between different policies. We estimate the effects of these policies and interactions while controlling for fossil fuel resources, GDP per capita, strength of the commercial finance sector, foreign development investment as a percent of GDP, and growth in the electric sector. 
Results

This analysis produces four main findings. First, model results reveal that some energy and climate policies—such as renewable portfolio standards and climate change commitments—are significant drivers of renewable energy generation at the national level. Second, other instruments, such as feed-in tariffs, are significant drivers when supported by a regulatory framework for renewable energy. Third, economic prosperity and levels of political freedom also demonstrate statistically significant associations with renewable energy generation. Fourth, renewable energy support policies appear to be more effective at supporting hydroelectricity, with a smaller but still positive effect on non-hydro renewable energy. Finally, international development aid is not a significant driver of renewable energy generation.
Conclusions

As more countries seek to promote renewable energy production, we need to continually build a better understanding of which policy instruments are most effective, and how to improve those policies that do not perform up to potential. Regular evaluation and monitoring is important to ensure the success of these policies. We conclude the study with a discussion of methodological extensions of this analysis that will improve our ability to measure and evaluate the effects of global energy policies.
