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INTRODUCTION

Colombia began with a bright solar future.

Figure 1. Energia Estrategica (August 2019)
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https://www.energiaestrategica.com/el-gobierno-de-colombia-aprobo-90-proyectos-por-mas-de-6-gw-para-que-puedan-competir-en-la-subasta-de-energias-renovables/


INTRODUCTION

But foreign firms are abandoning the market.

Figure 2. Colombia Finance (October 2023)
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https://www.financecolombia.com/edf-renewables-abandons-solar-energy-project-in-colombia-following-regulatory-complications/##google_vignette


THE FAILURE OF FDI?

FDI scales up and slows. Domestic firms invest slowly but steadily.

Figure 5. Solar generation in majority foreign (blue) vs. majority domestic (red) countries. 3 / 52



What explains variation in the rate of solar
investment in the Global South?
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REGULATORY CHALLENGES FOR RENEWABLE ENERGY

Policy stability attracts foreign direct investment (Vernon 1971;
Schneider and Frey 1985; Henisz 2000; Jensen 2012)

I However, renewable energy requires regulatory reform even
after investments are made

I Yet there are technical and political obstacles to reform (Stokes
2020; Meckling and Trachtman 2021)
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REGULATORY CHALLENGES FOR RENEWABLE ENERGY

Figure 6. Utility Dive (2024)
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https://www.utilitydive.com/news/aps-irrational-war-against-renewable-energy-policy-creates-big-risks-for-i/531653/


REGULATORY CHALLENGES FOR RENEWABLE ENERGY

Pro-renewables political coalitions are necessary to lobby for
regulatory reform (Meckling et al. 2015; Trachtman 2021)

I The government relies on renewable energy �rms for private
information about policy implementation (Austen-Smith &
Wright 1992)
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REGULATORY CHALLENGES FOR RENEWABLE ENERGY
WHICH FIRMS LOBBY?

Political economy scholarship foregrounds the in�uence of large,
often foreign, �rms over regulatory reform

I Large, foreign �rms exert the most in�uence over regulatory
standards across trade and investment (Kim 2017; Osgood
2017; Lee 2024)

I But renewable energy is decentralized (Naoi 2009) across
many agencies; size can't compensate for local experience
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COLOMBIA'S COFFEE SECTOR

Figure 8. Adapted from Eise et. al (2021)
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COLOMBIA'S RENEWABLE ENERGY SECTOR

Figure 9. Adapted from Technical Assistance Report-Reforming Energy Pricing (IMF 2019)
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OWNERSHIP AND POLITICAL PARTICIPATION
EXIT OR VOICE?

When faced with regulatory challenges, �rms can exercise voice
or exit a market

I Outside options determine the cost of exit (Hirschmann 1970)

I Embeddedness determines the cost of voice (Granovetter
1985)
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OWNERSHIP AND POLITICAL PARTICIPATION
EXIT OR VOICE?

Outside options reduce the cost of exit (Hirschman 1970; Dowding
and John 2008)

I Foreign �rms can invest abroad in future periods

I Options `atrophy the development of the art of voice'
(Hirschman, 1970, p. 43)
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OWNERSHIP AND POLITICAL PARTICIPATION
EXIT OR VOICE?

Firms' “attempts at purposive action are instead embedded in
concrete, ongoing systems of social relations.” (Granovetter 1985)

I Cultural and structural embeddedness reduce the cost of voice
(Granovetter 1985; Zukin and DiMaggio 1990).

I Foreign �rms are less embedded in domestic networks of
policy-making compared to domestic �rms (Zaheer 1995;
Schneider 2010)
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OWNERSHIP AND POLITICAL PARTICIPATION
THEORY SUMMARY

High Cost of Voice Low Cost of Voice

Low Exit Costs Typical case: Most
foreign �rms

Large domestic �rms
(uncommon)

High Exit Costs NA Typical case: Most
domestic �rms
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OWNERSHIP AND POLITICAL PARTICIPATION
THEORY SUMMARY

Hypothesis 1: Countries with a higher share of domestic
investment adopt more renewable energy policies.

Hypothesis 2: In the face of regulatory challenges, domestic �rms
are more likely to lobby for regulatory reform.
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EMPIRICAL ANALYSIS

Empirical Approach: Mixed methods analysis

I Quantitative: Large-N analysis using original �rm-level solar
investment data

I Qualitative: 100 + interviews in Colombia, Panama, and
Malaysia

17 / 52



EMPIRICAL ANALYSIS
QUANTITATIVE: OWNERSHIP AND POLICY ADOPTION

Hypothesis 1: Countries with a higher share of domestic
investment adopt more renewable energy policies.
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EMPIRICAL ANALYSIS
QUANTITATIVE: OWNERSHIP AND POLICY ADOPTION

Regression Analysis: Ownership and policy adoption in low-and-middle
income countries (2000-2023)

I Independent Variable: Percentage of solar MW from domestic �rms
(Original data)

I Dependent variable: Number of renewable energy policies adopted (t+1)
(Climate Policy Database; Int'l Energy Agency; Climate Laws of the World)

� Controls: GDP, FDI, ODA, Fossil Fuel Consumption, Democracy, Trade, Population, Land
� Speci�cation: OLS with country and year �xed effects, SE clustered at country level
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EMPIRICAL ANALYSIS
QUANTITATIVE: OWNERSHIP AND POLICY ADOPTION

Regression Model: OLS with country and year �xed effects, SE clustered by country (2000-2023)

Dependent variable:

CPD CLW IEA

(1) (2) (3)

Percent Domestic Solar Investment 0.095��� 0.117�� 0.095��

(0.030) (0.045) (0.045)

N 2334 2473 2187
Year FE? Yes Yes Yes
Controls? Yes Yes Yes
R2 0.291 0.192 0.264

Note: � p< 0.1; �� p< 0.05; ��� p< 0.01

Note: The DV is the number of renewable energy policies. I control for energy imports, democracy, aid, fossil fuel
generation, FDI, GDP, population, and land area.
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EMPIRICAL ANALYSIS
QUALITATIVE: WHICH FIRMS LOBBY?

Qualitative evidence: 69 �rms, 24 gov't of�cials, 11 non-state
actors

I Cases vary by foreign investment amount (Seawright 2008)

High FDI Low FDI
Panama Colombia Malaysia
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EMPIRICAL ANALYSIS
QUALITATIVE: WHICH FIRMS LOBBY?

Hypothesis 2: In the face of regulatory challenges, domestic �rms
are more likely to lobby for regulatory reform.
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EMPIRICAL ANALYSIS
QUALITATIVE: WHICH FIRMS LOBBY?

Domestic �rms drive regulatory reform.

“Solar does have a limit of 30% of maximum demand, and
projects in the pipeline could potentially exceed the limit. But
there's so much pressure from the solar industry that
they have to open up the grid. ” — Bureaucrat, Ministry of
Energy and Water
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EMPIRICAL ANALYSIS
MALAYSIA

Malaysia adopted iterative policies and scaled up steadily.

Figure 11. Energy Commission (2023)

24 / 52



EMPIRICAL ANALYSIS
MALAYSIA

Foreign �rms abandon contracts and exit the market.

“Trina Solar decided to sign a long-term contract...when [the
market conditions changed], they told the government that
they couldn't ful�ll the contract anymore. This is ripping
off the market.” — Former Energy Commission Director
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EMPIRICAL ANALYSIS
COLOMBIA

Colombia now faces great uncertainty over renewables.

Figure 126. Portafolio (Bnamericas 2024)
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CONCLUSION
KEY FINDINGS

Key �nding: Domestic �rms lobby for renewable energy
regulatory reform, while foreign �rms exit the market

“The growth rate [of renewables] shows signs of slowing...as grid
bottlenecks start to take hold in some markets.” — Bloomberg New
Energy Finance (2024)
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CONCLUSION
KEY FINDINGS

Broader contributions:

I In sectors with decentralized governance, domestic �rms may
have “outsized” in�uence over regulation

I Faced with regulatory challenges, domestic �rms lobby for
reforms that sustain competition
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CONCLUSION
RESEARCH AGENDA

Green industrial policy, environmental justice, energy crisis

I Ishana Ratan. Does Manufacturing Matter? Foreign investment and Local
Linkages in the Malaysian Solar Industry. Presented at MPSA 2023; APSA
2023 (Submitted).

I Ishana Ratan. What Money Can't Buy: Company Experience and Local
Resistance to Large Scale Renewable Energy. Presented at APSA 2024.

I Anthony Calacino, Jonathan Guy, Aaditee Kudrimoti, Ishana Ratan . When
the River Runs Dry: The Political Economy of Hydropower Retrenchment.
Presented at APSA 2023 and APSA 2024.
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THE END

Thank you!

Contact: ishanaratan@berkeley.edu
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APPENDIX
SUMMARY STATISTICS Table. Summary Statistics

Variable Length Mean Min Max
Solar Energy Share (% Generation) (Ember Climate) 2699 0.56 0 26
Count Renewable Energy Policies (CPD) 2928 0.11 0 6
Democracy (VDEM) 2673 0.44 0.067 0.92
Count Renewable Energy Policies (CLW) 2928 0.24 0 5
Energy Imports (Ember Climate) 2707 -0.027 -48 43
Percentage Foreign Investment 2928 0.2 0 1
Domestic Energy Competition (WEPP) 2720 0.4 0.00000076 1
Domestic Core Competency (OEC) 1909 -0.44 -2.8 1.4
Property Rights (VDEM) 2673 0.67 0.006 0.95
Foreign Direct Investment (net, log) (WDI) 2573 20 10 25
Trade (net) (WDI) 2563 76 2.2 348
Corruption (WDI) 2674 -0.63 -1.9 1.6
GDP per capita (log) (WDI) 2869 7.6 4.7 9.9
Count Renewable Energy Policies (IEA) 2928 0.21 0 8
Population (WDI) 2928 16 12 19
Land Area (sq. km) (WDI) 2660 12 5.7 17
Overseas Development Assistance (WDI) 2684 3.6 -2.5 6.6
Political Constraints (PolCon) 2351 0.2 0 0.72
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DATA SNAPSHOT

Snapshot of Solar Data Collection: This dataset includes project level details about company ownership of solar
projects in low and middle income countries, and information about company website.
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HISTOGRAM: DISTRIBUTION OF FOREIGN SOLAR INVESTMENT

Figure 5. The x-axis shows the percent of foreign solar investment in low and middle income countries (2023).
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