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Abstract 

This master’s thesis investigates the impact that economic and political institutions have on 

the effectiveness of renewable energy support policies and their ability to stimulate 

renewable energy investment. We employ panel data analysis with Panel Corrected 

Standard Errors and perform estimation on three groups. The first group comprises 10 

developing countries, the second comprises 10 developed countries, and the third comprises 

all 20 countries, over the period from 2000-2015. In addition to the Index of Economic 

Freedom (IEF), which acts as a proxy for institutional strength, the variables of interest 

include four renewable energy support policies: feed-in tariffs, auctions & tenders, tax 

relief, grants & subsidies, and their interactions with the IEF. The dependent variable is the 

percentage electricity generated from renewables which proxies renewable investment. Our 

results indicate that institutions have divergent moderating effects on policy instruments for 

economies at different developmental stages. For developed economies, stronger 

institutions significantly depress the effectiveness of tax relief policy instruments, whereas 

for developing countries their effectiveness is enhanced by stronger institutions. We find 

the exact opposite to be true for auctions and tenders, where we observe that stronger 

institutions depress the effectiveness of auctions and tenders for developing economies and 

enhance their effectiveness for developed economies. We relate this negative effect for 

developing countries to weaker government integrity and corruption, as well as institutional 

distance. Conversely, our results suggests that both feed-in tariffs as well as grants and 

subsidies are not significantly influenced by institutions for either country group in 

isolation. The primary limitation to this thesis is a lack of granularity in the available data, 

therefore restricting us from measuring country-specific effects. Despite this, our primary 

takeaways for academia and policymakers are threefold. First, to expand the 

underdeveloped body of research regarding renewable energy policy instruments and their 

relationships with institutions, we find that future work should focus on renewable energy 

market maturity rather than economic developmental stages. Secondly, we argue that 

researchers should piggyback on our unique interaction methodology and employ a more 

granular statistical analysis of institutional sub-factors influencing the effectiveness of 

different renewable energy support policies. Third, our findings provide valuable insight for 

policymakers attempting to optimize their country’s renewable energy support policy mix. 
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1. Introduction 

1.1 Global Trends in Renewable Energy Investments 

Over the last decade, the use of renewable energy has been on an extraordinary rise in many 

countries across the globe. The main reasons for this development being the challenges 

posited by global warming, forcing countries to become more energy self-sufficient. This 

occurrence has been paralleled by a substantial drop in renewable energy prices, which has 

subsequently prompted investors to funnel hundreds of billions of dollars into renewable 

energy technology. As proof, in 2015 global investments in renewable energy rose by 5% 

year-on-year, totaling $285 billion and surpassing the 2011-record of $278 billion  

(Frankfurt School-UNEP Centre/Bloomberg New Energy Finance, 2016). The 

overwhelming majority of these renewable investments went into renewable power 

generation with $265 billion, which is more than double the $130 billion that went into coal 

and gas generation in 2015. These investments translated into installed renewable capacity 

of 134 GW – thus making 2015 the first year in which installed renewable gigawatt capacity 

represented the majority of all energy technologies installed, with 53.6% (excluding large 

hydro)(ibid.). The true meaning of these investment trends is underscored when taking into 

account investment-inhibiting factors such as the dollar-exchange-rate shift which reduced 

the dollar value of investments in different currency zones across the globe, or the favorable 

fossil fuel prices protecting their competitive market position (ibid.). On an overarching 

level, 2015 by many measures represented an earmarked year for renewable energy. While 

renewable investments in 2015 were 600% higher than in 2004, with six consecutive year-

on-year increases of more than $200 billion and total investments from 2004 to 2015 

accumulating to $2.3 trillion, it was flanked by the unprecedented COP21 agreement of 195 

countries to act toward net zero emissions in the second half of the century (Frankfurt 

School-UNEP Centre/Bloomberg New Energy Finance, 2016). 

 

Looking at regional developments, investments in developing countries outweighed 

investments in developed countries for the first time in 2015 with an increase of 19% to 

$156 billion versus an 8% drop to $130 billion, respectively (Frankfurt School-UNEP 

Centre/Bloomberg New Energy Finance, 2016). Top destinations were China, India, and 
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Brazil among developing nations whereas the U.S. led a more heterogenous developed-

country group in which Europe’s investments slipped and Japan’s stagnated. 

 

With 118 GW of capacity added, an increase of 20% compared to 2014, solar photovoltaic 

(solar PV) and wind energy are at the forefront of the recent developments and have 

received the bulk of investors’ attention most recently. The rise of both these renewable 

sub-sectors has been heavily aided by remarkable price falls, especially in the solar PV 

sector which saw the sharpest generation cost decline. Correspondingly, levelized electricity 

costs, i.e., the total cost of generating a megawatt of electricity per hour (MWh), fell by 61% 

from $315/MWh in the third quarter of 2009 to $122/MWh in the second half of 2015. 

Onshore wind electricity observed a unit reduction from $96/MWh in Q3 of 2009 to 

$83/MWh H2 of 2015, equivalent to a 14%-fall, while offshore wind costs, after seeing an 

uptick in costs until late 2012, decreased by a few percentage points to $174/MWh in late 

2015 (ibid.). 

 

Irrespective of these positive trends, renewable power capacity (excluding large hydro) only 

accounted for roughly 16% of total established power capacity in 2015, and electricity from 

renewables merely accounted for 10% of worldwide electricity produced in the same year 

(Frankfurt School-UNEP Centre/Bloomberg New Energy Finance, 2016) As a 

consequence, many people, and particularly those living in the in the developing world, still 

lack access to stable electricity supply. This is why efforts to ramp up investments into 

renewable energy in developing markets, and specifically countries with large populations 

such as India, China, Indonesia or Brazil, will be paramount in achieving the climate goals 

set out in the Paris Agreement and the 2030 Agenda for Sustainable Development. 

 

With these trends and developments in line, we hereafter focus our analysis on trends 

leading up to 2015 to better understand the foundation from which developments going 

forward will be reliant on and inherently tied to. To this end, we will not only investigate 

the impact of renewable energy support policies on renewable investments, but crucially 

also integrate an institutional perspective into our analysis to research potential moderation 

effects of the domestic institutional environment on policy mechanisms in their influence 

on renewable investments. We will directly examine how the potential moderating effect of 
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the economic institutional landscape differs between developed and developing countries 

using a Panel Corrected Standard Errors OLS regression model across a sample of 20 

countries split equally into developed and developing country groups. To be discussed, we 

will additionally compare these results to other panel data estimation methods to enhance 

the validity of our observed results. By doing so, this thesis contributes in two ways to extant 

academic literature on this topic as well as to policymaking practice. First, we employ a 

uniquely comprehensive focus on the role of institutional frameworks in amplifying or 

attenuating the investment-attracting effect of renewable energy support policies. This 

presents a useful and balancing supplement to the otherwise policy-skewed literature. In a 

similar vein, we secondly provide policymakers with a novel perspective on the relative 

complementary power of domestic institutional strength in attracting renewable investments 

via well-designed policies.  

 

This thesis proceeds as follows. After explaining the mechanisms of renewable energy 

support policies and institutions at large, we will discuss and review extant literature from 

both the policy and institutional sphere. A presentation of our applied philosophy of science 

will be succeeded by section 4 in which, after introducing a framework for institutional 

persistence and change, we apply it to selected developing country cases in order to analyze 

the effect of economic institutions on renewable investments and set the stage for the 

methodology section of this paper. After summarizing the collected country data and chosen 

variables, this section specifies our econometric model and develops corresponding 

hypotheses. Section 6 lays out and discusses the results, and section 7 concludes this thesis. 

 

1.2 Types of Policy Mechanisms to Support Renewable Energy 

Much of the remarkable global rise in renewable energy investment is thanks to supportive 

government policies which co-evolved with the development and deployment of renewable 

energy technologies and changes in markets (REN21, 2020). They are so integral in 

overcoming economic, technical, and institutional barriers, that by the end of 2015, 145 

countries had implemented policies to support the dissemination of renewable energy 

(REN21, 2015). The ends to which such policies are deployed, however, differ substantially 

between mature and immature renewable energy markets (REN21, 2020). In mature 
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markets with much installed capacities, most often to be found in developed economies, 

renewable energy policies are an instrument to augment the integration of renewable 

technologies and markets while accommodating new emerging technologies such as 

variable renewable energy, for example in the form of small-scale distributed generation. 

By contrast, immature markets adopt these policies to boost economic development and 

catch up through increased deployment of installed capacities and energy generation, job 

creation, energy security, and better access to modern energy services for its population 

(ibid.). 

 

Over the last several years, the bulk of renewable energy policies have been directed at the 

power sector, most notably solar PV and wind power, vis-á-vis transport and heating and 

cooling, which advance at much slower pace (REN21, 2016). Within the power sector, 

capacity installed for decentralized small-scale systems such as rooftop PV solar panels, has 

increased over the last years. Developing countries in Africa, Asia, and Latin America have 

used distributed systems such as mini grids to provide remote communities with access to 

electricity while in developed countries in North America and Europe, small-scale 

electricity production from residential and industrial consumers has seen an uptick. 

Nevertheless, the overwhelming chunk of worldwide electricity generation stems from 

centralized, large-scale projects owned by utilities or large renewable energy investors 

(ibid.). As the impact of policies addressing the latter is therefore substantially higher, it is 

reasonable for this paper to focus on the policies promoting centralized, large-scale 

renewable electricity. 

 

To be discussed, the literature described a comprehensive, albeit ambiguous, categorization 

of policy types when considered in aggregate. However, following Romano et al. (2017) in 

their publication discussing the impact of renewable energy support policies on renewable 

investments in developing and developed countries, we will base our policy categorization 

on the proposal of the Renewable Energy Policy Network for the 21st Century. This cross-

stakeholder community, specialized in renewable energy policy analysis, categorize policy 

mechanisms into regulatory policies and fiscal policies, wherein the latter encompasses 

fiscal incentives and public financing measures (REN21, 2016). Regulatory power policies 

most essentially consist of feed-in tariffs (FITs), auctions and tends, renewable portfolio 
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standards (RPS), and renewable energy certificates (REC) (REN21, 2020). The purpose of 

regulatory policies is to guide and control the conduct of market players and to ultimately 

incentivize increases renewable electricity generation (REN21, 2016). On the other hand, 

fiscal incentives and public financing measures are explicitly targeted at increasing the 

deployment of renewable capacities through new projects and advancing the development 

of renewable energy technologies (ibid.). 

 

As of 2015, FITs remained the most widely applied regulatory policy in the world (REN21, 

2016). Year-end 2015, 110 national and sub-national jurisdictions worldwide have 

implemented FITs with no change to 2014. Having surpassed peak adoption rates in the 

early 2000s, FIT’s worldwide adoption continues to grow, though at a slower pace. Market 

changes through technological innovation, falling prices, and higher deployment have led 

some countries with mature renewable energy markets to adjust their FITs in both directions 

and reduce their usage compared to other policies. At the same time, countries with less 

mature renewable energy markets unintuitively continued to employ FITs to incentivize 

project development (ibid.). These policies are applied to both small-scale distributed and 

large-scale centralized renewable energy projects, and even though they can be 

administered across renewable energy technologies FITs are usually targeted at a certain 

type of technology, most notably solar PV and wind energy (REN21, 2020). With FITs, the 

government guarantees renewable producers a specified payment per kWh over a fixed 

period of up to 20 years, thereby obliging utilities to pay a price that reflects the fair cost of 

the renewable technology (REN21, 2020; Jacobsson & Lauber, 2006; Eyraud, et al. 2013). 

The tariff can either be a guaranteed minimum price or a premium on a fixed electricity 

wholesale price (REN21, 2020). Optionally, some FIT policies may allow producers to 

interconnect their systems, bundle the electricity generated and jointly sell it to the utility 

firm (REN21, 2020). This allows producers to lower their overhead costs and more readily 

reap the benefits derived from economies of scale. 

 

More recently, the renewable energy policy landscape has seen a gradual shift from FITs to 

tenders (or auctions) resulting in a notable increase of tender policy adoptions and especially 

by developing countries, including the BRIC economies (REN21, 2016). Even several 

European member states have, due to an apparent EU policy shift to tenders by 2017, 
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instituted a change to tender policies. The total number of countries holding auctions 

increased by more than 6% between 2014 and 2015 to a total of 64 individual nations. What 

is more, the aforementioned consistently decreasing renewable electricity prices, especially 

in solar PV and wind power, have led to drastically falling bid prices, exemplified by record 

winning bids in both low-price and high-volume deals in the developing world (ibid.). As a 

result of the downward pressure on bid prices, producers’ margins have compressed, thus 

favoring larger players and leading to consolidation in many sub-sectors of the industry 

(REN21, 2020). The majority of auctions takes place in solar PV and wind power and this 

policy type is primarily utilized to promote the deployment of centralized, large-scale 

renewable energy projects (REN21, 2016; REN21, 2020). It is hence no surprise that, during 

the transitional phase of FITs, more and more countries with mature renewable energy 

markets have phased in tenders to support large-scale projects (REN21, 2016). Whereas 

FITs can be considered a pure government intervention, a tender, despite being government-

organized auctions, is a market-oriented instrument that offers a reserved market share of 

electricity generated from renewable energy sources to be competed for by green energy 

producers. The producers bid in with their lowest acceptable price per kWh and utility firms 

are then obliged to purchase the energy from the selected producer at the winning bid price 

(Menanteau et al., 2003). While the lowest price usually wins, non-price factors contained 

in the firms’ bid proposal, such as quantity supplied or local employment quotas, are taken 

into consideration (REN21, 2020). 

 

RPS and REC are two partially intertwined policy instruments which are less commonly 

used. Placed by governments, RPS mandate elecricity providers (utilities) or consumers 

(private companies, individuals) to deliver or secure a pre-determined minimum share of 

electricity from renewables (REN21, 2020; Jacobsson & Lauber, 2006; Eyraud, et al. 2013). 

RECs, on the other hand, certify the generation of 1MWh of electricity through renewable 

energy sources. It is considered a useful supplement to other regulatory policies given that 

all electricity produced is fed into a shared grid from which the electricity’s origin cannot 

be determined once it was injected into the system, hence all electricity sourced from one 

supplier is indistringuishable from that of another supplier. Thus, when 1MWh of renewable 

power is generated, a renewable energy certificate is discharged which can be bought by 
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companies and individual consumers who then technically own 1 MWh of renewable power 

and can claim that renewable electricity was generated on their behalf. Economically, RECs 

work as demand signal to the renewable energy market triggering further renewable energy 

supply. They are further an instrument to track renewable energy supply and demand in 

countries and regions. RECs are intertwined with RPS because the share of renewable 

energy mandated by an RPS policy can optionally be achieved by purchasing RECs from 

renewable energy producers, a system largely known as cap-and-trade (Eyraud et al., 2013). 

Hence, an increase in RPS adoption across the world should lead to higher trading activity 

in RECs to satisfy the mandated national thresholds of renewable energy used. But the 

national adoption of RPS stagnates with only 26 countries having RPS in place and no 

countries added to the list in 2015, while a slightly more widespread implementation at the 

sub-national level can be observed (REN21, 2016). With this slowing trend in RPS 

adoption, the use of cap-and-trade systems, most prominently involving RECs, remains a 

useful supplement to the more popular renewable energy support policies discussed above. 

 

Fiscal incentives and public financing measures, which we refer to as fiscal policies 

throughout this thesis, are another important element in the policy mix employed by 

countries across the period. Most notably, many countries have utilized tax relief 

instruments to boost the deployment of renewable energy. For example, the U.S. approved 

a multi-year extension of its production and investment tax credit for renewable energy 

producers in 2015 (REN21, 2016). Also in the U.S., state assistance through grants and 

subsidies were implemented not only to increase renewables deployment, but also to 

advance technological innovation by means of R&D in core and enabling technologies, such 

as energy storage. Notably, 20 additional countries have agreed to double their R&D 

funding for clean energy technologies via fiscal policy types by means of the framework of 

the Mission Innovation initiative in 2015. Fiscal incentives provide investors with a 

reduction of their public treasury contribution via income or taxes, i.e., through tax 

reductions (sales tax, VAT, CO2 tax, energy tax, etc.), tax relief (investment or production 

tax credits), and energy production payment while public financing measures represent 

financial support provided from the government including loans, grants, capital subsidies 

or rebates (ibid.). 
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1.3 Institutions 

This thesis seeks to tie together the policy and institutional perspective on renewable 

investments; thus, it is necessary to provide an account of the relevant institutional theories 

circulating in academic literature, and more importantly, explain the nature and logic of 

institutional theory and the effect it may have on investments in the renewable energy. As 

Hotho & Pedersen (2012) observe, three institutional approaches to international business 

have evolved over time, namely institutional economics, organizational institutionalism, 

and comparative institutionalism. Because organizational institutionalism is the only of 

these approaches that deviates from our perspective on institutions, i.e., it focuses on 

institutions in the context of organizational forms and practices as opposed to the rules of 

the game (Powell & DiMaggio, 1991; Hotho & Pedersen, 2012), we will focus on 

institutional economics and comparative institutionalism. Institutional economics posits 

that the nature of transactions and the amount of friction in a marketplace and society are 

largely determined by the institutional framework in which these take place (Hotho & 

Pedersen, 2012). Accordingly, the effectiveness and quality of the institutional framework 

would have a direct influence on the functioning of a market, its participating firms and 

ultimately on the economic performance of a country. While the latter takes a more 

microeconomic approach in focusing on the effectiveness of institutional rules and 

regulation, the stream of comparative institutionalism looks at differences in socio-

economic organization between countries and how such differences impact firm structure 

and behavior (Hotho & Pedersen, 2012; Whitley, 1999). 

 

Broadly accepted and assimilated by the international business literature, North (1990) 

established that institutions are “the rules of the game in a society” and more specifically 

“the humanly devised constraints that shape human interaction” (p. 3). They provide human 

interaction in societal, political, and economic realms with a stable structure which guides 

their behavior and reduces uncertainty by means of limiting the set of choices (ibid.). A 

typical example of an economic institution is property rights. Giving citizens the right to 

hold productive or non-productive assets and enforce it against expropriation by the 

government or other entities not only warrants a stable framework for economic transactions 

but also increases aggregate economic growth and enables a country’s citizens to hold a 



 17 

piece of the economic pie. As apparent in the example, institutions materially affect 

economic performance by reducing transaction and production costs (North, 1990). 

 

Extant literature has further formed various categorizations of institutions. North (1990) 

differentiates between formal and informal institutions. The former represent more tangible 

rules, laws, and regulations that constrain and incentivize our behavior in interactions while 

the latter are more intangible codes of behavior, conventions, norms, attitudes or beliefs 

created oder developed by culture or religion over time. Scott (2014) ties in with this and 

further subclassifies formal and informal institutions into three pillars of institutions, i.e., 

the regulative, normative, and cultural-cognitive pillar. In opposition to institutional 

economists like North who see institutions mainly resting on rules and regulations, Scott 

emphasizes the importance of normative and cultural-cognitive institutions. They guide our 

behavior more subtly, inter alia through binding expectations, shared understanding, and 

social obligations, but are equally important to the effective functioning of society. Scott’s 

theoretical perspective poses some statistical complications to our econometric model 

which we will discuss in a later section. Nonetheless, he thereby organized a continuum 

along the three pillars reaching from the legally enforced rules to the unconscious, taken-

for-granted norms and conventions (Figure 1) (Hoffman, 2001). 

 

 

Figure 1: The Three Institutional Pillars 

While such general institutional insights build a useful fundament for our discussions 

throughout the paper, they must be deepened by narrower institutional streams in the 
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international business literature. Over the years, more and more works have investigated the 

causality between institutions and foreign direct investment (FDI) wherefrom an 

institutional approach to FDI has evolved. It considers the institutional environment in a 

host country as a locational advantage and hence integral to explain FDI inflows (Amal, 

2016). On the one hand, this institutional environment is thought to consist of political 

institutions, like the government structure or the judicial system, and economic institutions, 

i.e., domestic market structure and terms of international production access more broadly. 

On the other hand, it encompasses socio-cultural institutions, reflected by norms, habits, 

conventions, etc. (Mudambi & Navarra, 2002). By augmenting the conventional definition 

of locational advantages – fundamentally established by Dunning’s (1988) traditional FDI 

theory of the eclectic paradigm (ownership, localization, internalization) – to accommodate 

the value of institutions, the institutional approach to FDI serves as a direct extension and 

modern interpretation of the OLI framework. 

 

This paper’s focus lies explicitly on formal institutions as in political and economic 

institutions, hence assuming the original principles of institutional economics. Moreover, 

as laid-out in the lead-up to our research question, we will be researching how differences 

in these institutions affect the relationship between renewable energy policy mechanisms 

and renewable investment. Thus, our thesis will also be informed by the paradigms of 

comparative institutionalism. The rationale for delimiting our analysis to formal institutions 

is twofold. First, formal economic and political institutions are easier to measure than the 

more-opaque concepts of culture, norms or beliefs summarized under the umbrella of 

informal institutions. Second, even if it was statistically straightforward to quantify informal 

institutions, they are relatively static by nature and consequently only change slowly over 

time. This means that the impact on renewable energy support policies associated with a 

change in informal institutions is expected to take effect on a time horizon much larger than 

the 16-year period we are examining. 

 

In summation, we have described the unparalleled growth in renewable investments across 

the globe since the turn of the millennium, with an increasing number of developing 

countries directing more policy attention to renewable power generation and the attraction 

of domestic and foreign investment. Correspondingly, policies supporting the buildup of 
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renewable electricity capacities, most prominently FITs, auctions and tenders, and RPS 

have seen rapid adoptions in more and more developing countries (REN21, 2020). Another 

factor that, regardless of these specific trends, has always played a significant role in 

supporting industry developments and promoting investments is the institutional framework 

in countries. Pinning the terms of economic transactions and thereby (dis)incentivizing 

economic agents to follow certain behavioral patterns, they play a more indirect, though 

indispensable role in promoting investments than the more direct policy interventions 

designed to channel investments into the renewable power industry in particular (Dunning, 

1988). Considering both economic and political institutions as well as renewable power 

support policies separately, they were shown to have an undisputed influence on renewable 

investments across the board. This observation necessitates and motivates our research into 

how the amplitude and direction of these singular effects change in interaction with one 

another, thus bearing new potential avenues for further research and useful insights for 

policymakers. 

 

1.4 Research Question 

This thesis investigates the moderating effects of political and economic institutional 

frameworks on the success of renewable energy support policies in stimulating renewable 

energy investment for the period from 2000 to 2015. To this end, we formulate the following 

research question: 

 

How do different political and economic institutional frameworks in developing 

economies affect the outcomes of their renewable energy support policies on promoting 

renewable investments vis-á-vis developed economies? 

 

We are thus interested in understanding the relationship between the institutional 

environment within a country and the suitability of policy decisions made by the 

government in power, specifically focusing on policies directed at the solar and wind 

sectors. Recent literature delivers indications for a positive moderation effect of sound 

institutional environments on the impact of industrial policy on domestic investment levels. 

For example, Al-Sumaiti et al. (2019) used India in a case study to examine the effect of 
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governance institutions, which we refer as to political and economic institutions, on policy 

reforms in solar PV and how such policies in turn affect domestic solar PV funding to meet 

the growing electricity demand in India. They showed that magnitudinal changes in funding 

regulation instruments, representing economic institutions, have a significant effect on 

policy reforms and hence on the amount of investment by increasing the internal rate of 

return. Tweaks on income tax were found to surpass financial gains as produced by changes 

in project loans or solar PV electricity tariffs. Thus, a prudent combination of political and 

economic institutions can have a meaningful impact on the relationship between renewable 

support policies and renewable investment (ibid.). 

 

Having established a common understanding of the nature and function of both renewable 

energy support policies and institutions, we now turn to an examination of their respective 

relationships with investment trends in renewable energy as described in the literature.  

2. Literature Review 

2.1 Renewable Energy Support Policies and Renewable Investment 

Existing literature provides a rich account of the effects of renewable energy support 

policies on renewable investments. Eyraud et al. (2013) differentiate between two broad 

categories of green investment (GI) drivers – more traditional macroeconomic factors such 

as interest rates, income levels or GDP and the above-explained more specific policy 

interventions which we explicitly refer to as regulatory policies. In their panel data analysis 

of 35 advanced and developing economies over a period from 2000 to 2010, the authors 

created a fixed-effects model including aforementioned renewable energy policy 

interventions – like FITs, RPS, carbon pricing schemes, and biofuel mandates – among 

macro- and microeconomic variables, e.g., GDP, inflation, crude oil price, domestic, interest 

rate, domestic and internal gasoline price. Besides interest rates and fuel prices, FITs and 

carbon pricing schemes were found to significantly affect GI – with FITs increasing GI two 

or threefold, ceteris paribus, for countries adopting the policy. In this analysis, it thus stands 

out as the most important renewable support policy (ibid.), but as we will discuss throughout 

this section, the effectiveness of FITs in increasing investment into renewables is sensitive 
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to the time period, sample countries, and model specification and therefore largely disputed 

and inconclusive in current academic literature. 

 

Menanteau et al. (2003) further distinguish between price-based and quantity-based policy 

interventions and their effectiveness to promote renewable energy development. Price-

based policies are represented by FITs while quantity-based approaches revolve around the 

utilization of national renewable energy targets, bidding systems, and green certificate 

trading. The authors find the effectiveness of the two policy groups to differ in three areas: 

(1) policy cost control, (2) installed capacities, and (3) stimulation of technical change. The 

differential effects in these areas as highlighted by the authors are explained below: 

 

(1) With quantity-based policies like bidding systems it is easier for the government to 

control the costs related to the policy. This is the case because the amount of installed 

capacities is a function of the successive quota tenders which facilitates direct public 

control over the community cost as well as indirect control over the marginal 

production cost. This is harder for price-based approaches like FITs due to differing 

cost bases of producers which make anticipation of electricity production from 

renewables imprecise. However, such findings seem illogical and counterintuitive 

as tendering is a market-oriented policy instrument, leaving price determination to 

market forces which should result in the government having substantially less 

control over the price equilibrium at which utilities are obliged to purchase green 

energy. With FITs, on the other hand, the government itself sets the price and while 

it may be difficult to determine profitable, and hence investment-stimulating, feed-

in prices, this price setting is not subject to market volatility. 

 

(2) With the amount of installed capacities, the results look different. FITs better 

facilitate the installment of new capacity than bidding systems because ex-ante fixed 

prices signal a safe and predictable investment environment leading to more 

investments by project developers.  

 

(3) Lastly, Menanteau et al. (2003) find that, in terms of stimulating technical change, 

a bidding system more effectively incentivizes green energy producers to lower their 
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costs than a price-based approach with FITs. This is because producers competing 

in an auction are forced to account for the lower costs in their price bids to win the 

subsidies vis-á-vis their competitors (ibid.). 

 

Other reseach in this field has focused more on how the effects of renewable support policies 

on renewable investment are contingent upon an economies developmental stage. Romano 

et al. (2017) analyzed the impact of renewable energy support policies from three categories, 

i.e., financial incentives, regulatory policies, and public investment on renewable 

investments using a panel-corrected standard error model over the time span 2000 to 2014. 

While not all policies are found to be effective in the promotion of investment, it is found 

that their utilization and effectiveness depends on the degree of market maturity. That is, 

direct state intervention to build up capacities in an immature domestic market should be 

incrementally replaced by renewable energy support policies to incentivize further 

investment and eventually left to market forces once it matured (ibid.). 

 

This argument was enhanced by Ang et al. (2017) who shed light on how the previously 

discussed policies differ in their effectiveness to attract investment and promote innovation, 

depending on a country’s developmental state at large. They built two base regression 

models, one poisson model with investment and negative binomial with the number of 

patents as a proxy for innovation as dependent variables, and ran them each on two sub-

samples of developed and emerging countries from the OECD and the G20. Using variables 

from the categories renewable energy support policies, investment environment, innovation 

environment as well as non-policy control variables, they find that FITs and green 

certificates are significant determinants of investment only in advanced economies whereas 

public tenders have a more pronounced effect only in emerging economies (ibid.). This adds 

to the empirical inconclusiveness of the effectiveness of FITs in fostering investment 

discussed in academia and conflicts with the negative relationship found between FITs and 

renewable investment across developed and developing country sub-samples (Romano et 

al., 2017). Besides concluding that carbon taxes and emission trading schemes have driven 

renewable investments, particularly solar, in developed economies (OECD and EU 

countries) as well as developing economies, the authors find evidence for positive 

interaction effects between renewable energy support policies themselves and negative 
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interaction effects between such policies and the broader investment climate in a country 

(Ang et al., 2017). For example, RECs and public R&D spending positively reinforce one 

another, thus enhancing their singular effects on investment while certain elements of a 

country’s investment infrastructure may impede support policy to reach their full potential. 

The presence of state-owned enterprises in advanced economies, for instance, has a negative 

effect on a public tendering system for renewables as they deter private companies from 

entering the market through tenders (ibid.). An interesting point in case is India, where the 

negative impact of its relatively weak investment climate – due to difficult access to land 

and finance – is outweighed by the large size of the renewable energy market which 

incentivizes firms to invest despite such impediments (Al-Sumaiti et al., 2019). These 

findings imply that governments in advanced as well as emerging economies should 

understand how certain renewable energy support policies interact with one another and 

strengthen their broader investment climates to increase investments in renewables (Ang et 

al., 2017). 

 

Other studies have used less conventional quantitative or qualitative methods to investigate 

the determinants of renewable investment. Murovec et al. (2012) used structual equation 

modelling and Keeley & Ikeda (2017) employed structual equation modelling and 

exploratory factor analysis to determine the effects of renewable policy measures on 

environmental investments. While the former broadly find that policies in the form of 

financial incentives, tax measures and regulatory measures act as strong determinants of 

environmental investments, the latter distinguish between effects on domestic investment 

versus FDI. According to the analysis results of Keeley & Ikeda (2017), renewable energy 

support policies have an equivalent or even stronger effect on FDI than traditional 

macroeconomic factors. Renewable energy economic support policies have a strong and 

significant effect on both domestic investment and FDI while renewable energy regulatory 

support policies have a stronger effect on FDI than on domestic investment which implies 

that sound industrial policy complements economic support policies (e.g. FITs) with 

regulatory support policies (e.g. guaranteed grid access for project developers) in order to 

attract investments (ibid.). 
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Qualitative analyses of the subject largely support the empirical findings. Keeley & 

Matsumoto (2018) identified 18 factors influencing inward FDI in developing-country solar 

and wind energy from semi-structured interviews with investors and industry experts. 

Grouping the factors into institutional environment, macroeconomic environment, natural 

conditions as well as renewable energy policies, the authors found the latter category to be 

an important FDI determinant besides traditional FDI determinants. More specifically, FITs, 

auctions, and regulatory policies such as guaranteed grid access or the absence of local 

content requirements in domestic industries are especially effective in driving FDI into the 

wind and solar market of developing economies (ibid.). 

 

2.2 Institutional Moderation and Institutional Determinants of Investment 

While the academic account of renewable energy support policies and their influence on 

renewable investment is abundant, little research has been conducted on how and to what 

degree a country’s institutional framework, that is its institutional conditions, moderate the 

above relationship – especially with regards to emerging economies vis-á-vis their advanced 

counterparts. To our knowledge, only the above-described empirical study by Ang et al. 

(2017) directly examines the impact of institutional variables next to policy variables on 

renewable investment but no other study in this field lays a focus on institutions and 

systematically looks at how institutional variables moderate this relationship. Other authors 

touch upon this only indirectly by showing that trade and investment freedom, as 

institutional indexes representing liberal market policies, promote the deployment of PV 

capacities in the EU (Schulken, 2019).  

 

Outside the renewable energy sphere and industry-specific investments, however, several 

studies have looked at the effects of institutions on countries’ aggregated FDI levels. 

Institutional factors such as infrastructure quality, trade costs, government effectiveness, 

political stability, as well as voice and accountability have unequivocally been found to be 

significant institutional determinants of FDI into emerging countries, most notably into the 

BRICS economies (Paul & Jadhav, 2020; Jadhav & Katti, 2012; Jadhav, 2012). Moreover, 

institutional factors display statistical variations in their effects on FDI, depending on the 

destination sector. That is, infrastructure quality has a significant impact on FDI only in the 
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primary and secondary but not in the tertiary sector, trade costs have a consistently and 

significantly negative influence on FDI across all three sectors and political stability has a 

significant and negative relationship with FDI only in secondary sectors (Paul & Jadhav, 

2020). Surprisingly, along with political stability, voice and accountability also seems to 

impact FDI in a negative way (Jadhav, 2012; Jadhav & Katti, 2012). An explanation for this 

is delivered by Cuervo-Cazurra (2006) who argues that investors from corrupt countries 

with weak institutions and political instability seek rather than avoid investment destinations 

that provide similar levels of corruption and political instability. 

 

There is empirical inconclusiveness on the relationship between certain institutional 

variables and inward FDI into emerging countries. Where some evidence points to the rule 

of law as an institutional variable which significantly determines FDI, other evidence has 

found it to be insignificant (Jadhav, 2012; Jadhav & Katti, 2012). Even though regulatory 

quality is consistently referred to as a significant determinant of FDI, academic literature is 

ambivalent about the nature of its effect (Jadhav & Katti, 2012; Paul & Jadhav, 2020). 

Extant literature seems to be most ambiguous with regards to control of corruption as it was 

both found to have a significant and negative effect as well as a positive and insignificant 

effect on inward FDI in emerging economies (Jadhav & Katti, 2012; Paul & Jadhav, 2020; 

Jadhav, 2012). 

 

Besides, scholars in the field have resorted to more specific empirical models. Daude & 

Stein (2007) and Bénassy-Quéré et al. (2005) used similar gravity models for bilateral FDI 

stocks with slightly different institutional variables. A specification of the gravity model for 

bilateral trade, the gravity model, in its basic form, tries to explain that bilateral FDI stocks 

depend positively on the product of the two countries’ GDP and negatively on the 

geographical and cultural distance (proxied by e.g. a variable for common language) 

between them. Crucially, the authors include institutional indexes from numerous sources, 

all collected for a certain point or a very limited period of time around the end and turn of 

the millenium. A core variable is government/public efficiency, a cluster variable 

aggregated from institutional index variables such as rule of law, control of corruption, 

government effectiveness, regulatory quality, and security of property rights, among others 

(ibid.). The single constituents of the constructs differ insubstantially between the two 
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studies. A decisive difference though, is that Bénassy-Quéré et al. (2005) add institutional 

distance as an inherent feature of their gravity model of bilateral FDI stocks to explain the 

impact of institutional differences between FDI source and host country. Institutional 

distance is simply included as the absolute difference between the institutional variable in 

the source and host country. Both studies find overall that institutions have a significant and 

positive effect on FDI and that they matter independently of GDP per capita (Daude & Stein, 

2007; Bénassy-Quéré et al., 2005). Fundamentally, government/public efficiency is found 

to be the major determinant of inward FDI and most relevantly explains bilateral FDI flows. 

This leads Daude & Stein, (2007) to conclude that barriers to FDI flows are institutional 

deficiencies such as unpredictable policies, excessive regulatory burdens, deficient 

enforcement of property rights, and a lack of government commitment. In addition, 

Bénassy-Quéré et al. (2005) emphasize the result that a higher institutional distance between 

FDI source and host country reduces bilateral FDI and that, remarkably, institutional quality 

has a large order of magnitude. For example, moving from a low to a high institutional 

quality is roughly equivalent to suddenly becoming a neighbor country in terms of inward 

FDI flows from the source country (ibid.). 

 

Although not running a gravity model of bilateral FDI stock, Kang (2018) follows a similar 

approach by analyzing how institutional constraints of both source and host country of FDI 

moderate the relationship between natural resource endowment and emerging-market FDI 

location choice. Corresponding with previous findings, the author confirms that the latter 

relationship is contingent upon the source and host country’s institutional constraints and, 

more specifically, that institutional distance negatively moderates this link. Notwithstanding 

that this study focuses on a different independent variable with natural resource endowment, 

it still delivers interesting insights by indicating that host country natural resource 

endowment is more attractive to emerging-market FDI if institutional distance is low (ibid.). 

 

The majority of empirical studies in the field, however, has employed panel models with 

different approaches in accounting for institutional effects on investment. With an extensive 

panel data analysis of 164 countries for the period from 1996 to 2006, Buchanan et al. (2012) 

provide the most generalizable analysis of institutional FDI determinants. As most empirical 

studies on this topic, they draw the institutional variables from the World Bank’s World 
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Development Indicator (WDI) and the World Governance Indicator (WGI) database. Using 

factor analysis, they consolidate six separate institutional dimensions into one single 

governance indicator to avoid multicollinearity issues. While institutional quality is found 

to significantly affect FDI in a positive way, governance has a significantly negative effect 

on FDI volatility. This suggests that, if FDI volatility coincides with lower economic 

growth, simply propping up the macroeconomic environment may render ineffective if not 

accompanied by an improvement in the country’s institutional quality (ibid.).  The 

importance of institutional quality for inward FDI attraction has further been examined on 

a country-level. Uddin et al. (2019) provide evidence for Pakistan by means of proxying 

institutional quality in their panel model with five components from the Economic Freedom 

of World Index. What has been found by previous literature on a global level was largely 

confirmed by their case study. Accordingly, government size, legal structure and property 

rights, freedom to trade, and civil liberty have a strong positive effect on FDI inflows and 

regulation was found to be the strongest antecedent while a strong political environment has 

a negative effect on FDI inflows. These results are substantiated by the overarching finding 

of the authors that structural breaks in FDI inflows coincided with a Pakistani market 

liberalization program which strengthens the indication of institutions’ effectiveness to 

attract FDI (ibid.). 

 

As in the previously discussed field of renewable energy support policies and their effect 

on investments, other scholars condition the differential institutional determinants’ 

influence on FDI on countries’ developmental stage. Vogiatzoglou (2016) builds a panel 

model based on data from 13 South, South-East, and East Asian countries spanning from 

1995 until 2014 which is informed by Dunning’s OLI framework and other FDI theories. 

On the basis of the ten different dimensions of the Economic Freedom Index (EFI) of the 

Heritage Foundation, a free market institutional system index is constructed hence 

narrowing the study’s institutional focus down to the quality of economic and free market 

institutions. Although it is not the most impactful determinant of FDI inflows observed, it 

has a significant effect on the latter and surpasses traditional determinants like trade 

openness, natural resources or infrastructure (ibid.).  
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While Satoglu (2020) takes a broader institutional stance compared to Vogiatzoglou (2016), 

she uses a more specific level of analysis because she differentiates institutional variables’ 

impact on FDI inflows among BRIC and non-BRIC emerging countries. Employing three 

statistical models – pooled OLS, random-effects model, and fixed-effects – she finds that 

property rights do not matter in attracting FDI into non-BRIC emerging countries while it 

negatively influences FDI in BRIC economies. Notably, these findings are at odds with the 

previous literature on this topic. Civil liberties and corruption control are strong positive 

determinants of investment inflows into both country clusters. Contrary to their strong 

effects in developed economies, other governance measures such as government 

effectiveness and rule of law have mixed effects on investment, while political stability does 

not play an important role in increasing FDI flows into both non-BRIC and BRIC emerging 

economies (ibid.). 

 

The empirical heterogeneity of results regarding the effectiveness of single institutional 

factors in attracting inward FDI is justified by a variety of reasons. First, institutional factors 

cannot be viewed in isolation as they stand in complex cause-effect relationships, partly 

conditioning one another and standing in constant interplay (Pajunen, 2008). Thus, 

investments are most often contingent on a series of institutional factors and no one 

institutional element determines the attractiveness or unattractiveness of a country for 

investments. Second, even when considering the same set of institutions, different 

investment outcomes per country, region, and developmental stage can be observed – as 

depicted in the literature review above. And lastly, even in homogenous country groups 

there are conventionally different possible paths that can lead to the same specific outcome 

(ibid.). 

 

While the theoretical coverage of institutional FDI determinants is relatively rich as we 

described both in the previous section and section 1.3, to date academic literature has 

neglected the role of institutions in influencing domestic investment. In this thesis, however, 

we focus on aggregate national investment levels into renewables which is a function of 

both FDI and domestic investment into the industry. We argue that political and economic 

institutions display the same effect on domestic investment as they do with FDI – and 

therefore logically on overall investment – because their essential mechanisms, as 
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elaborated in section 1.3, remain identical independent of foreign or domestic capital 

inflows. That is, a country’s institutions ensure fair, frictionless and hence efficient 

transactions between multiple parties in a marketplace by establishing a framework which 

shapes participants’ behavior via incentives and sanctions. Take the rule of law as a political 

institution for example, a country maintaining a system in which the judicial branch acts as 

a politically independent arbiter would protect foreign and domestic investors alike from 

potentially unlawful competitor takeovers, contract breaches from business partners or 

government expropriation because firms are given the opportunity to legally advance 

against such endeavors. The opposite goes for countries in which the rule of law is weak, 

and governments interfere with or preempt court rulings. Accordingly, a stable and 

developed institutional environment would stimulate both foreign and domestic investments 

as large investments usually prefer a safe investment environment. Our argument is 

supported by Mudambi & Navarra (2002) who posit that the development level of a 

domestic financial system, representing economic institutions such as access to local 

financial markets, influences investment behavior of domestic firms. 

 

With the literature’s findings on the mechanics and effects of renewable energy support 

policies and institutions on renewable investments in mind, before discussing the theoretical 

institutional framework and analyzing the corresponding country cases, we now briefly lay 

out this paper’s overall research methodology. 

3. Research Methodology 

In defining our research methodology, we follow the stages outlined in Saunders et al.’s 

(2019) work on business research methods. As this academic piece consequently uses past 

and present knowledge and ultimately aims at creating new knowledge, our research 

philosophy falls into the realm of epistemology as opposed to that of ontology and axiology. 

Within this broader realm, we follow the research philosophy of positivism which refers to 

research approach of natural scientists in working with an observable reality to posit 

structured generalizations. Because it focuses exclusively on scientific empiricist methods 

in producing pure, ideally humanly-unbiased data, this research philosophy promises to 

yield unambiguous and accurate knowledge (ibid.). This is an accurate representation of the 

philosophy employed in this paper as it seeks to generate law-like generalizations through 
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rigorous hypothesis testing of an empirical model based on secondary panel data. 

Continuing the suggested methodological sequence from Saunders et al. (2019), we follow 

a deductive research approach. Deductive logic is a core concept within positivism as it 

argues that only deductive methods that attempt to falsify the researcher’s ex-ante 

hypothesis can be regarded as scientific. Hence, in principle the knowledge generated must 

stem from hypotheses testing and rigorous attempts of falsifying the hypotheses. 

 

In an effort to answer our research question, we rationalize our hypotheses based on an 

existing body of research in the areas of renewable energy policies and investments as well 

as institutional determinants of investment in order to test the relationships posited in the 

literature and hence move from specific observations to general patterns. The research 

method employed to realize this aim is a quantitative mono-method. As discussed in more 

detail in section 5 of this thesis, we utilize a statistical model based on secondary panel data 

on 10 developed and 10 developing countries during the period 2000 to 2015. Moving 

further inward within Saunders et al.’s (2019) framework, this research method conditions 

all the other methodological choices of our thesis. Our research strategy resembles an 

experimental research. As section 5 will explain more thoroughly, we investigate the 

statistical relationship between a dependent variable and a series of independent variables 

through hypothesis testing. Because we use panel data, the time horizon employed in this 

study is both cross-sectional and longitudinal. Lastly, this secondary panel data was 

collected from multiple sources and analyzed via statistical regression, as described more 

detailedly in the empirical methodology section 5. 

 

Our research question (see section 1.4) aligns with the positivist nature of this thesis as we 

seek to test the moderation effects of institutions on the relationship of renewable energy 

support policies on renewable investments in developing economies, in an effort to find 

generalizable results about the potential moderation effects. In this philosophical context, 

we produce rigorously-tested scientific knowledge to be subjected to further attempts of 

falsification, hence serving as a potentially fruitful basis for future research. Besides 

matching the chosen research question, the positivist philosophical stance also falls in line 

with the research philosophy of the academic literature used as a basis for our empirical 

model. For example, Romano et al. (2017) and Marques et al. (2010), by running panel 
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estimations, employ a deductive and hypothesis-driven approach to test the relationship 

between various renewable energy policies and total electricity sourced from renewables 

and installed capacities, as proxies for renewable investments, respectively. In fact, the 

majority of reference literature used mono-methodic experimental research setups via 

quantitative panel estimations to test their hypothesis which aligns our chosen research 

methodology with the academic context in which this thesis is to be considered. 

 

In synthesis, our above-described choices regarding methodology, data, structure, and 

concepts are in line with both the positivist philosophical science context in which this thesis 

is written and the philosophical science employed in previous renewable energy reference 

literature. 

4. Theoretical Institutional Framework and Country Specific Analysis 

Given the theoretical complexity of explaining the moderation effect of single institutional 

factors and the effect of institutions at large on the relationship between renewable energy 

policies and renewable investments, we will use Acemoglu & Robinson’s (2006) theoretical 

framework for studying institutional persistence and change. By employing this framework, 

we pursue the following objectives. First, we seek to organize and understand the inter-

institutional relationship between political and economic institutions as well as their 

potential influence on renewable energy policies in attracting or attenuating investments. 

Second, and more importantly, we instrumentalize this framework to analyze and explain 

differences in political and economic institutions between developed and developing 

economies observed in our dataset. To this end, it serves to justify the ex-ante development 

of our hypotheses. 

 

The upcoming sections will be structured as follows. We first lay out the framework and 

explain its underlying logic. Section 4.2 introduces the Index of Economic Freedom (IEF) 

and the Index of Political Strength (IPS) as well as their constituting subindexes as proxies 

for economic and political institutions, respectively. As we will discuss in our methodology 

section, the IEF will also be included in our econometric model. Furthermore, in section 4.2 

we will compare developed and developing countries across their IEF and IPS scores. 

Finally, we employ Acemoglu & Robinson‘s (2006) framework to analyze five developing-
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country cases from our sample and develop arguments for how specific political and 

economic instutions affect renewable investments in developing countries. 

 

4.1 Introduction to the Framework for Institutional Persistence and Change  

The framework for studying institutional persistence and change from Acemoglu & 

Robinson (2006) primarily consists of six postulates and two critical assumptions which 

define the nature of political and economic institutions and their reciprocal interplay. 

 

The authors first posit that economic institutions, such as business or investment freedom, 

shape the incentives of key actors in markets and society which influences investments and 

organization of production and therefore matters for economic growth and prosperity. In 

fact, economic institutions are the dominant determinant of cross-country differences in 

present economic performance. Additionally, these institutions affect how economic 

resources in an economy are distributed among its stakeholders in the future. Second, they 

posit that economic institutions are by nature endogenous, i.e., determined by collective 

societal choices. Since, as established above, different sets of economic institutions lead to 

different resource distributions, there is an inevitable inter-group conflict of interest over 

the preferred set of economic institutions. Here, Acemoglu & Robinson (2006) introduce 

the variable political power which determines the equilibrium. Whichever group has more 

political power, can secure its preferred set of economic institutions in the present.  

 

Theoretically, however, the politically more powerful group could still reconcile its interests 

with less powerful groups to maximize aggregate economic growth and then leverage their 

political power to stipulate a favorable distribution of gains. Here is where the authors 

introduce their first critical assumption which leads to the framework’s third postulate. 

Holding political power presupposes that the group or individual consistently commits to 

its best self-interest and neglects that of others. As a consequence, this commitment problem 

leads to an inefficient and unilateral distribution of economic gains for any set of economic 

institutions. Furthermore, political power is contingent on what the authors call de jure and 

de facto political power. De jure or institutional political power stems from the political 

institutions established in a society. Similarly to economic institutions, they set out the 
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incentives and constraints for key actors, but this time in the political system. They can be 

either restrictive of unrestrictive to the political elite’s political sway. For example, in a pure 

monarchy, the monarch can operate largely free of constraints whereas in a constitutional 

monarchy its power is constrained through institutional checks and balances such as the 

parliament. Groups that are not granted political power through political institutions, such 

as the constitution or the jurisdiction, may still possess de facto political power. This is an 

adhoc and more informal political power based on self-organization in the form of peaceful 

protests, armed revolts or cooperation with the military. The level of de facto political power 

essentially depends on the group’s economic resources as these determine its ability to 

leverage political institutions for their gains or use force against competing groups, 

especially those with de jure political power. 

 

With their last postulate, Acemoglu & Robinson (2006) argue for one of the framework’s 

key observations – the tendency for institutional persistence. Political institutions and the 

distribution of resources are the most static variables in this otherwise dynamic framework, 

i.e., they change relatively slowly over time. At the same time, these two variables 

symbolize the framework’s point of origin as they impact economic institutions both 

directly and indirectly. If political institutions concentrate political power around an 

individual or a small elite, economic institutions warranting an equitable distributon of 

resources across the country’s majority are unlikely. The indirect effect works via de jure 

political power: the structure of political institutions determines the distribution of de jure 

political power which subsequently influences the set of economic institutions prevalent in 

a state. Imperatively, political institutions, like political power and economic institutions, is 

also an endogenous variable in this system because it is determined by collective choices of 

the society. That is, national governance structures change over time, from autocracy to 

democracy or vice verca, so that power holders are constrained. Because political 

institutions are subject to collective choice, the distribution of political power in society 

essentially dictates the evolution of political institutions over time. This reciprocal 

relationship between political institutions and political power, according to the authors, 

creates a tendency for institutional persistence wherein political institutions appoint de jure 

political power to certain groups or individuals, which in turn intend to maintain political 



 34 

institutions in such a way that they sustain their de jure political power. Ergo, this 

institutional interdependency may lead to either a virtuous or vicious cycle of institutional 

and power reinforcement, depending on the kind of political institutions constituting the 

state. In synthesis, these postulates and assumptions lead to the framework visualized in 

Figure 2: 

 

 

Figure 2: A Framework for Studying Institutional Persistence and Change  

In sum, the two state variables political institutions and the distribution of resources in the 

present (i.e., at time t) determine the outcomes of all other varaiables. Therefore, knowing 

the turnout of these variables is sufficient to predict all other variables in the framework. 

Current political institutions determine de jure political power granted to a group while the 

nature of resource distribution determines the degree of de facto political power held by 

other groups in the population. These two components of political power in turn determine 

both the present set of economic institutions as well as the future makeup of political 

institutions in a country. Lastly, economic institutions shape aggregate economic 

performance, i.e., GDP, and the distribution of resources in the future. 

 

Inherent to Acemoglu & Robinson‘s (2006) framework are the sources of persistence and 

potential change. The two sources of persistence are (1) the relative durability of political 
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institutions as only a sufficiently disruptive change in the distribution of political power can 

bring about a change in governance structure, and (2) the fortifying effect of de facto 

political power which enables a group to push for favorable economic and political 

institutions, thus reproducing initial economic inequality for the rest of the population. The 

latter effect may be upended through shocks caused by changes in technologies or the 

international environment, redistributing de facto political power and ultimately economic 

outcomes (ibid.). 

 

Besides the first critical assumption pinpointed in the lead-up to the framework’s third 

postulate, there is another important underlying assumption. In a society, stakeholders care 

not only about present economic outcomes but equally as much about future economic 

outcomes. Those groups holding political power in the future are logically more capable of 

committing to economic and political institutions in the future than those holding power in 

the present. But the feasibility of shaping future institutions also depends on the nature of 

political power held in the future, i.e., at t+1. De facto political power is less stable than de 

jure political power because of the difficulty of organization collective action which implies 

that any change in political and economic institutions based purely on de facto power will 

likely be reversed in the future by those holding de jure political power. Thus, changing 

political institutions through de jure political is a more reasonable strategy to makes 

economic gains more durable. 

 

In synthesis, this framework argues for the importance of political institutions in influencing 

political power to shape economic institutions and outcomes in the present and future. This 

work’s level of analysis as well as its insights will help us to explain aggregate institutional 

differences between developed and developing economies as displayed by the IEF and IPS 

indeces and analyze pinpointed country cases in the next sections. 

 

4.2 Institutional Differences between Developed and Developing Economies 

4.2.1 Index of Economic Freedom 

In order to analyze and explain the differences in economic institutions between developed 

and developing economies in the next section, it is necessary to first establish a common 
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understanding regarding the metrics on which ground this analysis will take place. The 

Heritage Foundation, a Washington-based think tank, annually publishes the so-called 

Index of Economic Freedom (IEF) containing an aggregate country score for its overall 

level of economic freedom for 184 countries (The Heritage Foundation, 2021). The 

aggregate score consists of twelve sub-indexes which are organized in four categories, as 

displayed in Table 1 below. Based on a number of sub-variables, each of these economic 

freedoms is graded on a scale from 0 to 100 and averaged with equal weights to arrive at 

the aggregate score of a country (ibid.). Economic freedom is referred to as an individual’s 

right to control his or her property and labor, that is to freely decide the nature and allocation 

of economic terms such as where to work, what to consume, what to produce, and wherein 

to invest (The Heritage Foundation, 2021). From a macro-perspective, this means that a 

maximally economically free society is one in which there is free movement of goods, labor, 

and capital without government intervention to constrain individual liberty unless this 

intervention would secure liberty itself (ibid.). 

 

Table 1: Structure of the Index of Economic Freedom 

Sub-Indices 

Categories 

Rule of Law Government Size 
Regulatory 

Efficiency 
Open Markets 

Property Rights x    

Judicial Effectiveness x    

Government Integrity x    

Tax Burden  x   

Government Spending  x   

Fiscal Health  x   

Business Freedom   x  

Labor Freedom   x  

Monetary Freedom   x  

Trade Freedom    x 

Investment Freedom    x 

Financial Freedom    x 
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As illustrated in Table 1, economic freedom is organized into four key aspects scoping the 

economic environment of a country over which its government commonly has policy 

control (The Heritage Foundation, 2021). What the constituting subindexes of these 

categories measure precisely, is described in the following: 

 

In referencing the Rule of Law category, the Property Rights component broadly assesses 

(1) the degree to which a country’s legal framework enables its citizens and firms to acquire, 

hold, and utilize private property in the form of physical and intellectual property, (2) the 

degree of government enforcement of these laws, and (3) the degree of expropriation by the 

government (ibid.). Judicial effectiveness represents the quality and independence of the 

legal framework. That is, how effectively it protects the rights of its citizens against 

unlawful acts of other citizens or the government and to what degree it can ensure popular 

and public respect for the law and sanction any violations with fair and efficient judicial 

processes. Government integrity is thus a proxy for the degree of corruption in an economy. 

Most prominently, it measures systemic corruption reflected by infringements such as 

extortion, bribery, cronyism or embezzlement (ibid.) Corruption translates into uncertainty 

and mistrust and results in increased transaction costs in economic activity.  

 

Turning now to the economic freedoms under the umbrella of the second category of 

Government Size, the tax burden is a hard composite measure of the aggregate tax burden 

imposed by the government and consists of three equally weighted quantitative factors, 

namely marginal tax rates on individual and corporate income as well as the overall tax 

burden, containing direct and indirect taxation at all government levels, as percentage of 

GDP. The second subindex within this category is government spending which is related to 

government budget spent for individual state consumption (e.g., healthcare, education, 

culture, etc.) and collective state consumption (e.g., public administration, public health, 

environmental protection, etc.) as well as transfer funding for social programs (ibid.) (see 

Appendix 2 for scores). With growing size of the public sector, government spending 

inevitably becomes a burden for economic freedom as the chance for misallocation of 

resources and economic inefficiency gradually increases. As an indicator of budget 

discipline, fiscal health measures a government’s fiscal deficit and the resulting overall debt 

burden accumulated from federal, state, and local expenditure (ibid.). 
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In the Regulatory Efficiency realm, business freedom quantifies the regulatory and 

infrastructural constraints on starting, operating, and closing a business. It is hence an 

indicator about the ease of doing business in a country. Labor freedom is associated with 

the flexibility or rigidity of the domestic labor market as determined by local legislation and 

regulations addressing minimum wages, layoff inhibitions, ease of hiring, severance 

requirements or labor force participation rate (see Appendix 1 for scores). Additionally, this 

category contains an index benchmarking monetary freedom across countries by combining 

inflation levels with an evaluation of the extent of manipulation of domestic price levels 

through the government. Following this methodology, a free market would reflect a state of 

price stability without government intervention. 

 

Transitioning to Open Markets as the last category constituting the IEF, trade freedom 

measures an economy’s openness to trade by taking the composite of tariff and nontariff 

barriers to imports and exports of goods and services. The subindex of investment freedom 

represents the extent to which investment capital can flow freely within as well as in and 

out of a country, i.e., without being subject to restrictions like capital controls, foreign 

exchange controls or burdensome and untransparent investment bureaucracy, among others. 

Lastly, financial freedom assesses the accessibility of financing opportunities for 

individuals and businesses in an economy. Such ease of access depends on a number of 

factors – mainly various forms of state intervention – which can restrict access to an efficient 

credit market through (1) the regulation of financial services, (2) the restriction of foreign 

competition, (3) interference with banks’ allocation of credit, (4) curtailment of (central) 

banks’ independence via direct or indirect ownership schemes, besides the development of 

the financial market more broadly. 

 

Taking into account the definition of economic freedom, the organization of subindexes into 

categories of economic freedoms, and the measurement of these subindexes, we delimit the 

IEF to primarily represent economic institutions. For one, this is because all subindexes 

quantify a certain area of economic freedom. More importantly though, this delimitation is 

reasonable because the broad set of economic, legislative, judicial, and executive rules and 

circumstances summarized under each subindex defines how the interaction between 

economic agents, like individuals, firms, and government, is shaped. For example, the 
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degree to which a country maintains an effective and fair judicial system, as summarized 

under judicial effectiveness, arguably has an impact on fairness and transparency in 

economic transactions because it gives firms the opportunity to sue business partners for 

unlawful breaches of contracts, thus holding different economic agents in the economy 

accountable. 

 

To obtain an overview of differences in the level of development of economic institutions 

between developed and developing countries, in the following section we compare their 

scores on the select IEF subindexes over a 16-year time span from 2000 to 2015. The 

underlying country index data for the visualization originates from our quantitative dataset 

employed for the econometric model, more specifically presented in section 5. 

Correspondingly, the visuals plot subindexes for 20 countries, equally divided into 

developed countries (Germany, U.S., UK, Netherlands, Denmark, Australia, New Zealand, 

Japan, Norway, and France) and developing countries (BRICS, Thailand, Ukraine, Turkey, 

Indonesia, and Kenya). Contemplating the overall degree of economic freedom between 

developed and developing economies, we refer to figure 3 below.  

 

 

Figure 3: Index of Economic Freedom: Aggregate Scores 
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The difference between the country groups is noticeable but slimmer than expected. Albeit 

stagnant, the IEF score for our developing country group is indicative of their economic 

catch-up, most notably the BRICS in our sample, over the last decades. The developed 

country group, on the other hand, has seen a slight increase in their economic openness. 

Regardless, a significant gap remains between the developing and developed countries in 

our dataset, and in order to understand the cause of these differences on a more detailed 

level, our discussion transitions to a more involved analysis of these differences by means 

of our collected data on the IEF. 

 

Below, we will focus on five out of the twelve IEF subindexes. Not only do they showcase 

the remarkable differences and developments between both country groups, but more 

importantly, we utilize three of them – Property Rights, Financial Freedom, Investment 

Freedom – in the subsequent country cases of section 4.3. to apply and analyze Acemoglu 

& Robinson’s (2006) framework. That said, these subindexes together with the IPS 

subindexes will later serve as examples of how changes in political institutions in the current 

period influence economic institutions in the same period and how the latter ultimately 

influences renewable investments directly and indirectly via their interaction with 

renewable energy policies. Furthermore, due to the fact that data for the subindexes judicial 

effectiveness and government size was not available during the targeted period, we exclude 

them from visualization. 

 

While we can see a lower score for developing countries across all IEF sub-indexes, the 

magnitude of difference varies between them. For property rights, the contrast is one of the 

most pronounced. Expectedly, developed country score consistently high with an average 

of over 87 out of 100 whereas developing countries not only display that property protection 

and property law enforcement against expropriation are weak, but also that this situation 

has significantly worsened (Figure 4). The aggregate score of 50 in 2000, which is more 

than 43% lower than for developed economies, decreased to 38 – almost 47% lower than in 

the latter.  
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Figure 4: IEF Subindex - Property Rights 

Next, As Figure 5 shows, the picture looks similar when it comes to another subindex within 

the Rule of Law – government integrity and its susceptibility to corruption. Government 

integrity in developed countries has seen a slight decrease from 2005 to 2015 but remained 

overall stable during the 16-year sample period. 

 

 

Figure 5: IEF Subindex - Government Integrity  
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Albeit with minor improvements since 2005, developing countries have consistently 

performed at less than half of the developed countries’ score – 36 out of 100 being the top 

average rating in the year 2015. Citizens’ trust in their governments is heavily hampered 

across the board due to the countries’ structural vulnerability to corruption schemes and a 

lack of accountability in the public ranks. 

 

Interestingly, when it comes to Regulatory Efficiency, the difference in economic 

institutions between developed and developing countries becomes slimmer. Regarding 

monetary freedom, a downward trend in developed countries from 86 to an average 82 over 

16 years is matched by a noticeable seven-point uptick in their developing counterparts, 

from 65 to 72 in 2015 (Figure 6). Both country samples saw a decline from 2005 to 2010 

which is likely related to the consequences of the global financial crisis from 2007 to 2009, 

shooting up inflation and requiring governments all over the world to intervene with 

macroeconomic measures to maintain price stability. Since then, both developed and 

developing countries in our sample have slightly recovered their monetary freedom scores. 

 

 

Figure 6: IEF Subindex - Monetary Freedom  
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When it comes to Open Markets, the divide becomes clearer yet again. On a general level, 

developed countries in our sample have substantially fewer rules in place restricting the in- 

and outflow of investments and capital and the movement of such investments within their 

economies (Figure 7). Since the turn of the millennium, such countries have on average 

stagnated around a score of 88 out of 100, harvesting the fruits of their increased 

accommodation to the pickup of globalization. By contrast, a reverse trend can be observed 

for our ten developing economies. A sharp 28% drop from 50 in 2000 to 36 in 2015 

illustrates the burdensome and restrictive investment environment still faced by domestic 

and foreign investors in many developing economies. 

 

 

Figure 7: IEF Subindex - Investment Freedom  

 

The sub-index of financial freedom speaks a similar language (Figure 8). On average, 

developed economies have slowly built up their score of financial freedom, standing at 73 

in 2015. This moderate score means decent access to credit for companies and individuals 

with relatively little distortion in credit allocation and banking operations through 

governments. The moderate turnout may also be explained by a trend of strengthening state 

regulation of the financial sector in the aftermath of the global financial crisis as well as 

sporadic minority government shareholdings in banks (Kuzucu, 2017). On the other hand, 
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the developing countries in our sample have seen a gradual increase in their financial 

freedom only as of 2005, after a perceivable drop from 2000 to 2005. In these countries, 

overall financial freedom is repressed, i.e., fair access to local finance is scarce and 

regulation stiff, the government tends to influence credit allocation to firms and individuals, 

foreign competition in the banking sector is restricted, and banks or even central banks are 

not independent of the executive government branch. 

 

 

Figure 8: IEF Subindex - Financial Freedom  

4.2.2 Index of Political Strength 

In an effort to explain the dynamics between political and economic institutions for the 

countries in our sample, as delineated in section 4.1, it becomes necessary to also obtain an 

overview over the differences in political institutions between developing and developed 

countries. Therefore, we built the Index of Political Strength (IPS) which measures the 

overall robustness of a country’s political institutions and is aggregated from the six 

Worldwide Governance Indicators (WGI) published annually for over 215 countries by the 

World Bank (The World Bank Group, 2021). The IPS is representative of the governance 

situation in the respective countries, which is referred to as the institutions through which 

political authority is exercised. In general, governance encompasses (1) the process by 
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which the government is elected to and removed from office, (2) government’s capacity to 

design and implement effective policies, and (3) citizens’ and state’s respect for the 

institutions governing their interactions. The six WGIs from which our IPS originates are 

listed on the following page. 

 

(1) Voice and Accountability: The extent to which citizens are free to participate in the 

political process of electing their government, press freedom, freedom of 

association, freedom of opinion; 

 

(2) Political Stability and Absence of Violence: A state’s susceptibility to political 

instability, political violence, and terrorism; 

 

(3) Government Effectiveness: Quality of public and civil service, i.e., the degree to 

which government is capable of formulating and implementing sound policies, 

commit to them while not getting involved in civil service; 

 

(4) Regulatory Quality: Government’s ability to formulate and implement sound 

policies for the promotion of private sector development 

 

(5) Rule of Law: The degree to which agents abide by the law as well as the quality of 

contract enforcement, property rights, courts, and the security apparatus 

 

(6) Control of Corruption: The likelihood to which public office power is abused for 

private gain as well as the degree to which the government is prejudiced by the 

power of private interest groups. 

 

The discrepancy in economic institutional strength between developed and developing 

countries in our sample is even more striking for political institutions, with developing 

countries scoring on average more than 50% lower on our IPS index than their developed 

counterparts (Figure 9). Over the 16-year period, the scores of both country groups remained 

stagnant. While this is no surprise for the developed country group with an average score 

above 90 – the marginal benefit of further incremental improvements in the political 
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institutional landscape arguably diminishes after a certain level of institutional maturity – 

the lack of upward motion for the developing country group is remarkable.  

 

Applying the same logic, at such a low index level, measures to enhance political 

governance and effectiveness should yield higher marginal gains. The stagnation of our 

developing country group indicates miniscule real improvement in the political systems and 

governance mode over a substantial time period. Comparing the aggregate scores of the IEF 

and IPS on our two country groups over 16 years, we observe that developing countries’ 

economic state, while flat over the corresponding period is more proximate to developed 

countries than their political state. 

 

 

Figure 9: Index of Political Strength: Aggregate Scores  

 

Of the six subindexes making up our aggregate IPS score, we will look at a set of three 

subindices which are particularly interesting as they express the systematic differences in 

the political institutional landscape between the developed and developing country groups 

a representative manner. The aggregate index picture is almost replicated for the voice and 

accountability indicator (Figure 10). A very high and stable average score of more than 93 

of 100 over 16 years in developed nations is juxtaposed with an increasingly deteriorating 

situation in developing countries 
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A more and more repressed public, restricted media coverage, and an increasing number of 

unfair elections as well as the citizens’ lack of power to properly participate in their 

countries’ political processes, leaves these nations’ score at 42 out of 100 in 2015.  

 

 

Figure 10: IPS Subindex - Voice and Accountability  

 

Notably, political stability in developed countries has seen significant fluctuations over the 

examined 16-year period, with a high score in 2000 dropping to a score of 76 signaling 

moderate political stability (Figure 11). Reasons for this turnout may be armed external 

conflicts that developed countries are politically and militarily invested in, for example in 

the Middle East, most prominently in Syria, Iraq, Afghanistan, and Yemen, as well as a 

surge in international terrorism around the 2010s (Start, 2018). As anticipated, the 

developing countries in our sample are substantially less politically stable, illustrated by a 

continuous decrease to a score of 19 in 2015. Arguably, a mix of civil unrest and public 

riots, internal and external military conflicts, and international terrorism are a few causes to 

which this development can be attributed. 
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Figure 11: IPS Subindex - Political Stability  

Government effectiveness, on the other hand, seems to have stabilized in developing 

countries, even though at low levels. State governments in these countries still significantly 

interfere with their agencies’ operations and are slow and reluctant to provide better public 

services, such as better infrastructure, healthcare or education for its population (Figure 12).  

 

Figure 12: IPS Subindex - Government Effectiveness  
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The opposite case can be observed in developed countries, where governments’ commonly 

designed complex systems with fundamental public services and social safety nets. This is 

illustrated by a very high overall score of 95 in 2015. 

 
Even though interesting, this general juxtaposition of political and economic institutional 

differences between developed and developing countries disguises the institutional 

heterogeneity within our sub-samples, particularly in the case of developing countries. 

Consequently, in the next section, we examine these differences between developing 

countries more closely by applying Acemoglu & Robinson’s (2006) previously introduced 

framework for studying institutional persistence and change, in an effort to explain how 

specific changes in political institutions translated into changes in economic institutions in 

selected country cases. 

 

4.3 Analysis of Country Cases – Political Institutions, Economic Institutions, and 

Renewable Investments 

Among the developing countries in our sample, Thailand, Russia, Indonesia, South Africa, 

and China serve as good examples to illustrate the argument Acemoglu & Robinson (2006) 

make about the direct influence of political institutions on economic institutions in the 

present and justify our choice of including the IEF and the IPS as aggregate measures of 

political and economic institutions in our econometric model. The following application of 

our theoretical framework will thus provide a detailed elaboration upon the relationships of 

the most important subindices comprising both of the aforementioned institutional indices.  

 

4.3.1 Thailand and Russia: Voice and Accountability and Property Rights 

As identifiable in Figure 13, Thailand has seen a steep drop in their score on the property 

rights protection index from 70 in 2003 to 50 in 2004, while the voice and accountability 

index measure steadily deteriorated in parallel.  
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Figure 13: Voice and Accountability and Property Rights in Thailand  

 

The change in the former economic institution can be linked to the latter political institution 

by explaining pivotal changes in the political landscape a priori. Winning in a landslide 

victory in the 2001 national elections, populist magnate Thaksin Shinawatra swiftly 

accumulated political power in legislation and the parliament because his party controlled 

large parts of the legislative branch and had strong support by loyal supporters in the 

electorate (Wise, 2019). His governance style sponsored nepotism and corruption in an elite-

dominated political order wherein he concentrated his power (Kanchoochat & Hewison, 

2016). According to the framework’s logic of institutional persistence and change, the 

change in the political institution of executive and legislative governance, as brought about 

by the election, has led to an increase in de jure political power of Thailand’s political elite, 

i.e., Prime Minister Shinawatra and his party Thai Rak Thai. Despite the monarch being the 

head of state, Thailand maintains a parliamentary monarchy, with executive decision power 

lying with the Prime Minister. This power concentration in Thai politics is reflected in the 

drop of the Voice and Accountability index. At the turn of the millennium, the parties which 

have not been granted de jure political power through political institutions, had limited de 

facto political power to organize themselves in (armed) protests or other actions reconciling 

the de jure power of the governing party because of supposedly slim economic resources in 
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the immediate aftermath of the Asian financial crisis of 1997/1998. With largely 

unencumbered de jure political power, Shinawatra and his party could administer the set of 

economic institutions that benefitted the few members to the elite over the many members 

of Thai society. It is hence reasonable to assume that such power was employed to 

expropriate or block private physical property to redistribute it to the purposes of the 

political elite to ultimately sustain its political power. 

 

A prime example to explain the 20-point drop in the property rights index in 2004, is the 

2004 tsunami and its implications for land ownership. More than 20% of affected villages 

have experienced land ownership disputes with their local government (Nidhiprabha, 2007). 

Many villagers and especially ethnic minorities did not have legal titles for their land and 

often saw their property expropriated or at least legally contested by the local government 

who wanted to maintain the areas for mainly commercial purposes (ibid.). Thus, the 

bureaucratic elite’s struggle for de jure political power, and the resulting choices over 

prevalent economic institutions in Thailand, has diminished the struggles of political space 

and economic well-being from the majority of the population, specifically peasants and the 

middle class. These formal institutions have clearly been the focus of power struggle in the 

early 2000s wherein these same political and economic institutions have been continuously 

shaped, as illustrated by the above examples. Though at first sight less connected to 

renewable energy investments, the above example is useful in explaining how political 

institutions have a flow through effect on economic institutions and thus on the investment 

environment as a whole and especially during times of systematic shocks, and will be related 

to renewable investment in section 4.2.3. 

 

Next, although Figure 14 does not necessarily suggest it, Russia’s case is exacerbated. The 

marginal decrease in voice and accountability in the early 2000s coincides with a drastic 

20-point fall in property rights from an already low level of 50 in 2001 to 30 the year after. 

This severe intrusion of property and investor protection can be traced back to two critical 

changes in the political institutional landscape in the country. First, 1993 brought about a 

constitutional change significantly strengthening the presidential position by allowing the 

president to arbitrarily dismiss and appoint the prime minister pending confirmation from 

the parliament (FreedomHouse, 2020). It also amplified the immediate political effects of 
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the second crucial incident: Vladimir Putin’s assumption of power as president after Boris 

Yeltsin’s retirement in 1999 (ibid.). With his entry into office coincides a clear downward 

trend in citizens’ rights of political participation, freedom of opinion, freedom of 

association, and freedom of press as well as property right protection since the early 2000s 

(Figure 14). Putin altered the existing power structures in the Kremlin by (1) weakening the 

long-held power grip of oligarchs on politics by aligning them with national economic 

objectives and (2) placing trusted veterans from the national security service or law 

enforcement in key positions, e.g., as board members in private companies to safeguard 

their assets. He thereby erected a hierarchical, centralized government based on loyalty 

(ibid.). 

 

 

Figure 14: Voice and Accountability and Property Rights in Russia  

Taking the start of Putin’s first tenure in 1999 as a benchmark, it is reasonable to assume 

that the above restructurings were mainly completed by 2001, which we therefore designate 

as time t, that is the changes in political institutions in the present. It was especially Putin’s 

rise into office, fortified by the constitutional change at time t-1, that incisively altered the 

country’s political institutions, such as freedom of media, freedom of association, citizens’ 

right to participate in the political process as well as the Kremlin’s modus operandi. Since, 

according to Acemoglu & Robinson (2006), political institutions determine the constraints 

of key actors in politics, the 1993 constitutional change and the restructuring of political 

institutions following the start of Putin’s tenure drastically increased the political elite’s de 
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jure political power because the institutional constraints placed on the president’s power 

were weak and partly controlled by Putin himself. On the other hand, the counterbalancing 

de facto political power of other parties was slim. With an ineffective organization of 

collective action conditioned by a fragmented political opposition and the distribution of 

economic resources in 2001 (at time t) highly skewed to the oligarchic elites aligned with 

Putin’s national economic agenda, these parties had limited means to either affect present 

economic institutions (at time t) or political institutions in the future (at time t+1). These 

circumstances, and their intensification in the years after 2001, inarguably contributed to 

the turnout of the Voice and Accountability index for Russia in 2001 and the further 

downward development in coming years. 

 

Continuing Acemoglu & Robinson’s (2006) argumentative chain, the interplay of changes 

in political institutions and de jure political power may help to explain the steep drop in 

property rights protection from 2001 to 2002. The notion that political power shapes the 

economic institutions implies that there is a conflict of interest over the distribution of 

resources, and therefore indirectly over the choice of economic institutions, between the 

party in power and the parties not in power. With the political power highly concentrated in 

Putin’s hands, he could shape the rules of the game in the economy in such a way that it 

benefitted him and his closer circle of loyal political staffers and oligarchs before the rest 

of the population. According to the framework’s authors, this is reasonable insofar as the 

individual equipped with political power cannot commit to not use this political power in 

their best economic interest which makes them reluctant to implement more distributive 

economic institutions that also benefit the population. As a result, it can be argued that 

property rights have been strategically weakened to accumulate economic benefits for 

Putin’s elite circle, for example through measures such as expropriation of private property 

for the elite’s use under the disguise of commercial use or more subtle approaches such as 

infiltrating company boards with members of the administration to ensure proper asset 

utilization. Another example of this is the 2001 Land Code which established commercial 

and urban land ownership rules domestically and for foreign investors while excluding 

agricultural land as an important part of public interest from the reform (Tumenova, 2002).  
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In sum, Thailand’s and Russia’s political elite in particular have weakened property rights 

even though stronger property rights would promote overall economic growth while making 

it more inclusive. According to Acemoglu & Robinson (2006), the underlying rationale for 

this choice is economic: with protective and broad property rights, the political elites would 

lose their rents from expropriation activities and other privileges tied to the monopoly of 

their political power. 

 

4.3.2 Thailand and Russia: Property Rights and Renewable Investments 

As this thesis ultimately seeks to investigate the impact of political and economic 

institutional landscapes on renewable energy support policies’ efficacy in attracting 

investment into renewables, we will now use Acemoglu & Robinson’s (2006) framework 

to rationalize how a change in property rights, as one factor constituting economic 

institutions, influences renewable investments. As delineated in section 4.1., Acemoglu & 

Robinson (2006) posit that economic institutions in the current period (t) have an impact on 

the economic performance at time t as well as the distribution of resources in the future 

(t+1). Renewable investments can inarguably be considered a part of both these factors and 

hence in scope of the applied framework because of the following reasons. First, economic 

performance is represented by GDP which measures the total value of goods and services 

produced in a country (OECD, n.d.). Domestic and foreign investments in the renewable 

energy sector of a given country contribute to that value because they stimulate the 

manufacturing of renewable energy equipment necessary for renewable energy projects, for 

example wind turbines, and because they eventually lead to the production and sale of 

electricity. What is more, such investments are inextricaby linked to the distribution of 

resources, a concept which indicates how economic gains in an economy are divided among 

different groups (Acemoglu & Robinson, 2006). This is because they enable salary 

payments to the domestic workforce as well as revenue streams for the production and sale 

of renewable electricity for producers and utility firms respectively through the financing 

of renewable energy projects.  

 

The weak property right situation displayed in Thailand and Russia in 2004 and 2002 

respectively, generally implies a lack of physical and intellectual property, poor investor 
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protection, and poor quality of land administration granted by ambiguous manifold-

interpretable property laws. These circumstances legitimize various types of expropriation 

measures by the government for its own sake or on behalf of some powerful pressure group, 

like the oligarchs in Russia. For instance, expropriation of firms can either be administered 

in a direct and assertive fashion, i.e., effective immediately and without compensation, or 

in a more subtle way, i.e., via expropriation permits which allow for compensated 

expropriation after a certain period of time, hence not jeopardizing short-term returns on 

investment (Tumenova, 2002). 

 

Based on Acemoglu & Robinson (2006), we argue that such poorly designed property rights 

in Thailand and Russia in the early 2000s depress overall renewable investments. As the 

authors postulate, economic institutions “influence investments in physical and human 

capital and technology, and the organization of production” (p.2). For renewable energy 

producers in the wind and solar sector, the fragmentary property rights legislation in 

Thailand and Russia poses an expropriation risk particularly to their investments in physical 

capital and technology. These producers rely heavily on large-scale upfront investments in 

land lease, construction material, and highly specialized technology like wind turbines or 

PV panels to generate consistent revenue streams over long-term projects, often lasting 

decades. State expropriation of such resources on the basis of weak property rights 

legislation, or the mere prospect of it, not only endangers or even eliminates budgeted 

revenue streams. More importantly, it reduces planning reliability which is of added 

importance in a sector relying on capital-intensive long-term projects. Even in case of 

compensated and/or delayed expropriations, the opportunity costs of the deployed capital 

are immense. These ramifications hamper medium- and long-term investment confidence 

of domestic and foreign renewable energy producers and consequently impact overall 

renewable investments in these countries in a negative way.  

 

Besides their direct effect on renewable investments, weak property rights in Thailand and 

Russia may adversely affect such investments in an indirect way, that is via their interaction 

with renewable energy support policies employed in the respective countries. Patchy 

property rights can diminish the intended effects of regulatory policies, most notably FITs 

and tenders, as well as fiscal incentives, like grants, subsidies, and tax reliefs, on renewable 
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investments in a very basic fashion. Take, for example, the construction and operation of an 

onshore windfarm which is supported by some of the above policy instruments. For this 

theoretical example we hypothetically assume that the project developer is guaranteed a fair 

fixed price per kWh of electricity produced by the state-owned utility firm for ten years 

through an FIT policy; plus it gets a tax relief of 10% on its EBITDA as well as annual 

subsidies amounting to 15% of the yearly overhead costs in order to operate the windfarm. 

Now, ambiguous property rights could give legal precendece to governmental agencies to 

shorten the land lease or enable the utility firm to correct the feed-in tariff downard, or in 

the worst case, expropriate the land leased or even parts of the windfarm immediately. Such 

prospects would frustrate both short-term maintenance investments as well as potential 

subsequent investments in other wind projects in both countries. In fact, the impact of 

property rights on renewable energy support policies may be most pronounced for 

regulatory policies. Academic precedence for this observation is delivered by Johnston et 

al. (2008) who discuss how, in the UK, long-term take-or-pay contracts – a contractual 

clause within power purchase agreements guaranteeing the renewable energy producer a 

proportionate revenue payment by the utility firm in case the latter does not purchase any 

of the former’s electricity – decrease regulatory uncertainty for producers and ensure 

efficient operations, thereby incentivizing their investments. In essence, they provide 

support for the above point by arguing that sound property rights legislation in the EU 

facilitates the UK’s policy transition to take-or-pay contracts and thence indirectly affects 

renewable investments (ibid.). In synthesis, we therefore bring forward the argument that 

the uncertainty caused by weak property rights, as exemplified in Thailand and Russia in 

2004 and 2002, respectively, is likely to have an attenuating effect on investments into 

renewable energy projects. 

 

4.3.3 Indonesia: Rule of Law and Financial Freedom 

Another country case illustrating the logic of the framework for studying institutional 

persistence and change is Indonesia. As Figure 15 shows, the rule of law saw a five-point 

increase from 37 in 2013 to 43 in 2014, its biggest upswing in the sampled period. In 

parallel, the country’s financial freedom went up by ten points in the same period, reaching 

60 points in 2014.  
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Figure 15: Rule of Law and Financial Freedom in Indonesia  

Considering the relatively weak overall score in the rule of law index, a five-point increase 

within one year is significant – bearing in mind that a score of 43 out of 100 regardless 

signals patchy contract enforcement and ineffective judicial processes. We accentuate one 

distinct alteration in the country’s political sphere that has arguably contributed to the 

unprecedented upshot in the rule of law index within our sample period (see Appendix 4 for 

overall Rule of Law scores for Developing and Developed countries). 

 

In 2014, Indonesia’s government put forward an important milestone legislation with the 

Presidential Regulation no. 87, which established regulations for a sound legislative process 

and good governance by defining normative guardrails for the law-making process, i.e., 

authentication provisions as well as draft, design, and preparation procedures (Yudhoyono, 

2014; Nurbaningsih, 2015). De facto, this law translates into higher legislative and 

executive transparency. Special emphasis should be laid upon Article 188 which assigns 

more societal participation to stakeholders such as civil society and the private sector in the 

legislation process (ibid.). 

 

 In the context of Acemoglu & Robinson‘s (2006) framework, this regulation changes the 

Indonesian political institutions because it shapes the constraints of its political actors by 

counterbalancing the government’s legislative power with a more transparent lawmaking 
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framework and societial participation. In fact, the government is restricting its own 

legislative operations with the aforementioned checks and balances. Because the 

presidential regulation grants civil society and the private sector more influence on 

legislation, and hence more de jure political power, it resembles a diffusion of de jure 

political power from the government to its people at time t, representing year 2014 (ibid.). 

This has another relevant implication for overall political power. The diffusion of de jure 

political power to the political non-elites renders de facto political power less influential in 

determining the overall political power balance. This also means that the collective action 

problem of Indonesia’s political non-elites as well as their economic resources, both 

determinative for the level of their de facto political power, becomes of less important. On 

the other hand, it can be argued that precisely this change in political institutions leading to 

more de jure political power for the people not governing, may fuel increased public activity 

to leverage the political momentum and gain more de facto political clout via large-scale 

protests to eventually have more sway in designing Indonesia’s economic institutions in 

their favor. However, such scenario is highly limited to the economic resources standing to 

the groups’ disposal, presupposed they solve the collective action problem of organizing 

protests. 

 

Following the framework’s logic, the more diffused de jure political power in Indonesia at 

time t, as a result of the political institutional change initiated by the above-mentioned 

presidential regulation, conditions a more distributional approach from the government with 

respect to the economic institutions at time t. That is, as the government does not hold 

concentrated political power, it cannot design economic institutions in such a way that it 

unilaterally benefits the elites but instead allows for a more equitable distribution of 

resources across the population. Thus, the commitment problem inherent to extreme 

political power which conventionally incentivizes political elites to maximize their 

economic self-interest through the unilateral design of economic institutions, is attenuated 

through the shift in political institutions leading to a de jure political power diffusion. This 

move toward more equitable economic institutions is illustrated by the above-described ten-

point jump of the subindex for financial freedom in Indonesia in 2014 reflecting a more 

progressive financial system which benefits more stakeholders in Indonesian society. The 
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country’s score of 60 in 2014 implies a moderately free financial system with relatively 

undisrupted access to finance for individuals and businesses, a regulated domestic financial 

sector, largley independent banks, and provisional foreign competition. A good example of 

this more distributive financial system is a major change in the country’s financial 

regulation. In the beginning of 2014, the financial services authority (OJK) assumed the 

responsibility of banking regulation and supervision from the Bank of Indonesia (UNEP 

Inquiry, 2015). This regulatory change was accompanied by broad sustainable finance 

provisions for the Indonesian financial sector, most prominently: 

 

(1) A joint memorandum of understanding between the OJK and the Ministry of 

Environment to develop sustainable financial services by aligning credit and finance 

channelling to green investments as well as stimulating such services among non-

bank institutions such as insurances; 

 

(2)  A Clean Energy Handbook for Financial Service Institutions including lending 

schemes for numerous types of renewable investments, e.g., solar PV and wind; 

 

(3) A sustainable finance program formulating a an implementation roadmap for 

sustainable finance. 

 

4.3.4 Indonesia: Financial Freedom and Renewable Investments 

Ultimately, the purpose of these regulatory changes is to enhance financing opportunities 

for environmentally-friendly business initiatives, including renewable investments into 

solar PV and wind. Acemoglu & Robinson (2006) help us to rationalize how the depicted 

alteration of Indonesia’s economic institutions at time t may influence renewable 

investments in the future, at time t+1, both directly and indirectly. The new formalized 

provisions for sustainable finance push banks to fulfill certain quotas for green banking by 

increasing their lending activities to renewable energy producers and designing more 

favorable loan terms, i.e., with longer repayment cycles, lower interest rates or the flexible 

adaptation thereof to the renewable project’s financial course. These measures specifically 

support asset financing, i.e., project finance, which represents the largest clean investment 

type in Indonesia (UNEP Inquiry, 2015). Since easy access to credit is a key prerequisite 
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for solar PV and wind energy firms to finance their large-scale, high-risk projects 

necessitating substantial initial investments, the change in sustainable finance regulation is 

expected to encourage renewable investments in Indonesia due to an improved green credit 

landscape. We further argue, that this surge in renewable investments may initiate a self-

reinforcing virtuous circle leading to additional renewable investments in t+1. This is 

because both the financial sector and the regulator would arguably take advantage of the 

uptick in renewable investments by offering a more favorable green credit market in order 

to attract even more domestic and foreign investment. Chang et al. (2019) deliver support 

for our argument, finding that elevated commercial bank credits significantly increased 

physical investments of renewable energy producers in the Chinese renewable energy sector 

between 2010 and 2017. More specifically, softer credit policies nudge renewable energy 

producers to raise commercial-bank credit and improve their overall investment 

opportunities which increases cash flows and liquidity, thereby promoting their physical 

investments in renewables deployment (ibid.). 

 

Looking at the indirect impact, a freer financial landscape with better access to green credit 

may moderate the relationships of three policy variables on renewable investments, largely 

in a similar manner. First, better access to a free credit market in Indonesia may augment 

the effect of a tender policy on renewable investments. In tenders, the bids from producers 

to eventually win the competition are based on their respective cost of producing one kWh 

of electricity from either wind or solar PV. Oftentimes, the bidder with the lowest bid, and 

hence production cost, wins the bid. The increased access to credit in Indonesia in 2014 

could arguably help producers with non-competitive cost bases to lower their production 

cost via domestic loans, for example by scaling production capacity or covering high upfront 

costs of asset investments, such as PV technology. This financial support potentially allows 

more renewable energy producers to compete in tenders, consequently reducing the number 

of undersubscribed or cancelled tenders. Ultimately, this effect is expected to cascade into 

a starker effect of tender policies on renewable investments at time t and t+1. However, for 

foreign investors, as opposed to domestic investors, it may be argued that the same 

productivity-boosting effect can be achieved through home credits as an alternative to 

credits in the host country. Besides, it is reasonable to assume that the effect of better access 
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to finance is dissimilar with an FIT policy. Here, the price per kWh is not determined by 

market forces but rather fixed by the government which disincentivizes producers to reduce 

their production costs through additional credit-based funding. 

 

A slightly freer financial system, like in Indonesia in 2014, has similar moderation effects 

for renewable energy policies based on financial incentives. For both grants and subsidies 

as well as tax reliefs, we argue that the effect of freer credit allocation is positive, i.e., further 

increasing the policy effect on renewable investments. Grants and subsidies de facto lift the 

profit level of renewable energy producers through state contributions per kWh produced. 

If the producers also have relatively easy access to domestic finance, they can further lower 

their production costs, thus magnifying the profit-enhancing contribution of grants and 

subsidies. Tax relief policies for renewable energy producers work similarly. They either 

reduce the amount of income to be taxed or the tax rate itself, essentially leaving higher 

profits and retained earnings which can then be reinvested in domestic renewable energy 

projects and incentivize other firms to channel their investments into the country’s 

renewable energy sector. Here, access to green credit is also expected to have a positively 

amplifying effect through further reducing electricity generation costs and subsequently 

reinforcing the profit-lifting effects of tax reliefs which may ultimately result in more 

renewable investments at time t and t+1. 

 

4.3.5 South Africa and China: Control of Corruption and Investment Freedom 

South Africa and China serve as the last country pair helping us to understand in specific 

how changes in political institutions directly affect economic institutions which in turn 

shape a country’s economic performance in the future, as postulated by Acemoglu & 

Robinson’s framework (see Appendix 3 for overall Control of Corruption scores between 

developed and developing countries). 

 

With the turn of the millennium, the corruption situation in South Africa has constantly 

worsened (Figure 16). Having stabilized after a notable decline in the beginning of the 

2000s, a slight drop from 71 in 2004 to 70 in 2005 represented a precursor of a steep decline 
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in control of corruption until 2015 and, interestingly, it coincided with the sharpest 

downturn in the Investment Freedom index from 70 in 2004 to 50 in 2005.  

 

 

Figure 16: Control of Corruption and Investment Freedom in South Africa  

This development renders further analytical investigation regarding its causes necessary. 

An explanation for the increase in corruptive patterns in South Africa around 2004 and in 

its lead-up is the rise of state capture as the South African government’s slowly ingrained 

modus operandi. We argue that this unofficial concept of governance emerged with the 

political transition from the apartheid regime to the first democratic election of the powerful 

African National Congress party (ANC) in 1994 and became entrenched during the constant 

rule of the ANC administration with the turn of the millennium and beyond. State capture 

is a concept of corruption in which politicians and businesses cooperate to shape political 

decision making in a way that benefits their self-interests (BBC, 2019). Such governance 

mode often includes the targeted weakening of laws and law enforcement and the associated 

supervisory bodies in charge of keeping corruption in check (ibid.). State capture practices 

favored the structural corruption problems in South Africa and are partly explanatory of the 

dip in control of corruption in the early 2000s, including our target period 2004/05, and the 

long skid after 2007. A series of corruption scandals between 2004 and 2005 exemplify this. 

Besides the illegal misuse of parliamentary travel vouchers for personal travels by 40 
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members of parliament (The Guardian, 2005), the most prominent example involving the 

country’s political elite was the so-called Arms Scandal in which the newly elected ANC 

administration spent billions on a military overhaul, characterized by numerous bribes and 

coverups of senior political actors such as Deputy President Zuma, while the South African 

population suffered under widespread poverty (BBC, 2018). 

 

Following the framework of Acemoglu & Robinson (2006), the entrenchment of corruptive 

activities fueled by a system of state capture represents a change in political institutions in 

South Africa in 2005 (time t). They arguably helped the political elite of the ANC to build 

a web of interdependent political and economic actors based on nepotism and patronage. 

We argue that the involved players backed the administration politically to avoid losing 

their economic rents generated through their corruptive interaction with them, which 

legitimated and extended the elite’s de jure political power within the government. 

Additionally, the economic gains from such transactions in the present, i.e., at time t, would 

also increase the elite’s de facto political power in the present while effectively lessening 

the ability of South African citizens to organize collective action as corruptive activities 

channel economic resources to the elite. For these reasons, we posit that corruption 

concentrated total political power in the hands of the elite while further removing them from 

their citizens. Continuing Acemoglu & Robinson’s (2006) logic, with the political power to 

shape both political institutions in the future (t+1) and economic institutions in the present 

(t) the ANC administration would seek to design both in a way that sustains their political 

power while unilaterally serving their economic self-interest as opposed to benefitting the 

common good, particularly through furthering their rent-seeking opportunities. 

 

The above-described mechanisms at play in South Africa explain the 20-point drop of 

investment freedom as one set of economic institutions in South Africa from 2004 to 2005. 

Having sufficient de jure and de facto political power, the country’s elite could manipulate 

foreign and domestic investment flows in a way that benefitted the industries and economic 

endeavors of its patrons while limiting capital movements into other countries and/or 

industries. A tangible example of such skewed intervention in economic institutions may be 

the limitation of investments in real estate, particularly for foreigners, because the 

surrounding elites are given preferential treatment in exchange for economic favors. 
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Before we ultimately lay out our argument as to how the changes in economic institutions 

in the form of investment freedom impact renewable investments in the two countries in 

question, in the following we will briefly substantiate the logical link between control of 

corruption, as a political institution, and investment freedom, as an economic institution, by 

analyzing China’s case in 2001. As depicted in Figure 17, the country’s corruption situation 

has evolved erratically from 2000 to 2015. One of the most notable developments falls 

between the years 2000 and 2001 where a decrease in control of corruption from 49 to 42 

coincides with a significant decline in investment freedom from 50 to 30 points in the same 

period.  

 

Figure 17: Control of Corruption and Investment Freedom in China  

Accompanied by liberal market reforms and the accession to the World Trade Organization 

in 2001 (World Trade Organization, n.d.), China’s rapid economic growth, interestingly, 

can be argued to have been an important cause for the country’s increasing difficulty in 

controlling corruption in that year (Johnston, 2001). Strong economic growth around the 

turn of the millennium has first and foremost brought about an accumulation of wealth and 

incentives for the political elite, i.e., the Chinese Communist Party (CCP), to exploit the 

newly gained wealth. More specifically, the room for discretion and the pursuit of rent-

seeking activities expanded, thus attracting corruptive activities and a trickle-down of such 

activities to lower levels of the government which are more remote from the country’s 
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central control agencies (ibid.). An exacerbating force in this development was the 

underdeveloped market institutions which have not kept pace with China’s economic 

growth, leaving interactions in the marketplace largely unstructured and unguided. This also 

meant that bureaucrats and businesspeople did not have legitimate and formalized points of 

access between one another. As a result, segments of corrupt networks emerged in which 

the political elite could exploit the arisen economic opportunities, a circumstance largely 

left unchecked due to the lack of opposition to the political monopoly of the CCP (ibid.). 

Manifestations of the permeation of corruption in China are, next to numerous scandals in 

2001 involving politicians of all government ranks (Immigration and Refugee Board of 

Canada, 2001), especially the so-called Guanxi networks which often act as an intangible 

and informal substitute marketplace relying on personal patron-client relationships. 

 

When it comes to the translation of those political institutional changes to economic 

institutions, China’s case equals that of South Africa, though the cause of this change is 

idiosyncratic. The spread of corruption in the country’s political elite at time t, i.e., in the 

period 2000 to 2001, increased their de jure and de facto political power in the same period. 

This is because the segmented corrupt networks concentrated the elite’s political and 

economic power to reduce the constraints on their own political actions on the one hand, 

while helping them to control access to scarce economic resources in order to maintain de 

facto political power over the economically unequipped non-elites. As a consequence, the 

heightened political power at time t could be leveraged to maintain similarly unilateral 

economic incentives for the administration, further nurturing corruption. More importantly, 

however, we argue that this consolidation of political power among a few actors hampered 

investment freedom in the same year (time t) to the disadvantage of the large majority of 

China’s citizens. That is, investment capital flows from home and abroad were heavily 

restricted and oftentimes channeled to the sectors promoting the economic conduct of the 

political elite’s patrons. While resembling the mechanisms of the mostly unfree investment 

environment in South Africa in 2005, China’s restrictions on capital flows in 2001 were 

inarguably more pervasive, considering the 20-points lower index level. Johnston (2001) 

supports our logic, observing that corruption distorts economic policies and hence economic 

growth in China by limiting the effectiveness of economic policy instruments. More 
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specifically, it can be argued that it is the aforementioned segmented networks of corruption 

that partially impede a comprehensive and effective adoption of economic policies. 

 

China around the turn of the millennium is an interesting case in point in that it illustrates 

the potential unfolding of a vicious cycle in which poor economic institutions at time t 

reinforce bad economic institutions at time t+1. As sketched out in section 1.3 of this thesis, 

good economic institutions structure marketplaces in a way that they disincentivize 

unilateral rent-seeking through corruption. Crucially though, since China’s rapid economic 

development in the early 2000s was indeed not accompanied by good market governance 

warranted by effective economic institutions, the country indirectly nourished conditions of 

corruption that in fact impeded the implementation of such good economic institutions 

going forward. 

 

4.3.6 South Africa and China: Investment Freedom and Renewable Investments 

The resulting 20-point decrease in the investment freedom scores in South Africa and China 

to 50 in 2005 and 30 in 2001, respectively, express mostly unfree investment environments 

in both countries, though it is needless to say that China’s score indicates a relatively more 

restrictive investment environment. These scores tangibly translate into a situation in which 

firm and individual investment and capital flows neither move freely into, within, and out 

of the countries nor into discretionary resources (The Heritage Foundation, 2021). 

Burdensome bureaucracy in the form of opaque investment regulations, sectoral and real 

estate investment restrictions, as well as capital and foreign exchange controls obstruct the 

efficient allocation of capital and hence distort the free market equilibrium. 

 

As done previously, employing the core logic of the framework of Acemoglu & Robinson 

(2006), we argue that the direct and indirect implications for renewable investments in these 

countries are manifold. There are numerous avenues through which poor economic 

institutions, in this country case reflected by investment freedom, impede renewable 

investment flows. Untransparent investment laws and the implicit bureaucratic effort in 

navigating a complicated institutional landscape raise the opportunity costs for investments 

in renewable energy projects. This equals an increase in transaction costs – aligning with 
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the previously discussed argument of institutional economists stating that proper institutions 

reduce transaction costs in a marketplace – thereby inhibiting renewable investments. What 

is more, investment laws may grant preferential treatment to investments from domestic 

firms, curtailing foreign investments into renewable energy projects. Another barrier 

affecting both foreign and domestic investors and being located at the intersection of 

property rights and investment freedom is restrictions on land ownership. The associated 

impact of such restrictions is twofold. First, they enable political leadership to place quotas 

on land allocation for commercial purposes limiting the expansion opportunities through 

renewable energy projects and hence the deployment of further investment capital. Second, 

they may ex-ante stymie the purchase or lease of real estate for renewable projects altogether 

or ex-post pose the threat of expropriation without fair compensation. 

 

While all of these effects are relevant, we seek to highlight the ensuing examples to 

showcase the direct effects of restrictive investment environments on renewable 

investments in these countries in current period (time t), i.e., the aforementioned periods 

under consideration. Consider a domestic wind energy producer planning to invest into an 

onshore windfarm project in South Africa. A relatively unfree investment environment as 

presented by South Africa often implies sectoral investment restrictions, for example via 

quotas. Now assume that the sectoral quota amounts to $250 million in investments in the 

South African renewable energy sector per year. In the context of windfarm projects this is 

a relatively low ceiling, taking into account the high capital-intensity of the sector. The 

quota arguably depresses the wind company’s investment confidence because it limits its 

expansion opportunities through further projects, competing with other domestic and 

foreign wind energy firms. Higher profits through scale economies and higher revenue 

streams will hence be harder to achieve in the South African wind energy market – a fact 

that ultimately steers away investments to more attractive investment environments. In 

addition, sectoral restrictions may not only affect the producers but other companies 

belonging to the same value chain, i.e., suppliers of turbines, logistics companies or utilities. 

The prospect of investment caps in auxiliary sector which add value, and in fact enable, the 

wind company’s operations through their services and intermediate goods, is another factor 
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supporting our argument for why an unfree investment environment as in South Africa at 

time t conditions a reduction in renewable investments at time t. 

 

To underscore our argument, this time take the instance of a foreign renewable energy 

company specializing in the production and operation of solar PV panels and considering 

investing in a project to build a sizable solar PV farm in China. The country’s extremely 

low investment freedom score suggests that additional restrictions to investment flows, such 

as capital controls and highly restricted access to foreign exchange. Engaging in FDI, the 

company is dependent on accessing the Chinese currency Yuan to make domestic 

investments, unless it is already equipped with large volumes of Yuan, which is improbable 

given the substantial investments necessary in the solar PV sector. With insufficient foreign 

denominated investment capital to its disposal, the firm is arguably less inclined to invest 

in the solar PV farm, also taking into account the potential markup in transaction costs in 

securing enough Yuan funds elsewhere. Furthermore, the foreign investor would also be 

affected by capital controls. If profits from the solar PV project cannot be repatriated or can 

only be fractionally repatriated to the firm’s country base, the firm’s strategic flexibility is 

curtailed which might affect investor confidence and future renewable investments in the 

country, even though the project’s earnings can still be deployed in future projects in China. 

 

Lastly, on an indirect level, we expect that a poorer investment environment in South Africa 

and China mitigates the investment-promoting effects of renewable energy support policies. 

The regulatory policies and financial incentives described in section 1.2. of this thesis attract 

renewable investments because they essentially reduce barriers to market access as well as 

renewable energy producers’ uncertainties pertaining to market share and long-term 

profitability. Through the investment barriers described earlier, the policy-induced 

economic incentives are being diminished because they either keep investors from investing 

and hence reaping economic benefits associated to the policies altogether or because 

increased transaction costs through regulatory burdens countervail those exact benefits. This 

takes a toll on renewable energy producers’ investment confidence and thus decreases 

present and future renewable investments in the countries at hand. 
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Having analyzed the interdependencies of political and economic institutions, as framed by 

Acemoglu & Robinson (2006), and rationalized their ultimate effect on investments in 

renewables in the above series of country cases, we now present the empirical methodology 

and econometric model of this thesis to later provide an empirical analysis of these 

relationships for our sample of developed and developing countries. The goal again, is to 

provide a broad analysis of how institutions interact with the implantation of renewable 

energy policy instruments in the real world, which will remain as the overarching ethos of 

the remainder of this thesis. 

5. Empirical Methodology 

5.1 Introduction to Methodology 

In the following sections we will introduce an econometric model to measure the 

moderating effect of the institutional landscape on the success of renewable energy policy 

instruments at promoting investment in both developing and developed economies. The 

more specific goal is to determine how the effectiveness of policy instruments changes as 

the aggregation of political and economic institutions within a country transition into a state 

that typically characterizes a more developed and stable economy. As mentioned, for 

comparative purposes, our methodology will include specification testing and estimation on 

both developed and developing country data sub-sets, as well as the dataset as a whole. Prior 

to outlining our methodology, it is necessary to review the types of models implemented in 

previous empirical works in greater detail to begin the justification of our estimation 

technique. The econometric analysis of the renewable energy sector is a relatively new 

specialty, but as discussed in the literature review, various scholars have previously 

employed different methods to better understand the complexities of specific areas in the 

emerging industry to provide policy guidance and form a foundation for future research as 

the data becomes more comprehensive. Our model review is summarized in Table 2 below 

and contains the most prevalent publications used in writing this thesis. Each of the 

publications therefore serves a similar purpose and were largely summarized in the literature 

review of this thesis. 
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Table 2: Models and Data Used in the Literature 

Authors 
Quantitative Qualitative 

Panel Estimation SEM Other Factor Analysis Other 

Romano et al. (2017) ✓     

Ang et al. (2017)  ✓    

Murovec et al. (2012) ✓     

Keeley & Ikeda (2017)  ✓  ✓  

Keeley & Matsumoto 

(2018) 

   ✓  

Buchanan et al. (2012) ✓     

Uddin et al. (2019) ✓     

Vogiatzoglou (2016) ✓     

Johnstone et al. (2017) ✓     

Scandurra et al. (2017) ✓     

Marques et al. (2010) ✓     

Narayan & Smythe 

(2008) 

✓     

Yang et al. (2000)   ✓   

Feurtey et al. (2016)     ✓ 

      

Total 9 2 1 2 1 

 

Presumably due to a lack of more granular data, we do not observe the use of strictly time 

series data to measure relationships between renewable energy investment proxies and other 

variables. This lack of granularity is also a likely cause for most empirical papers on the 

subject utilizing panel data; it being necessary to reach a suitable number of observations to 

achieve significant results. Additionally, the underlying statistical properties of the country 

groups often render fixed effect or random effects estimation the most efficient techniques, 

as determined by the unobservable effects influencing the cross-sectional units across time. 

Recently however, some authors have also employed OLS with Panel Corrected Standard 

Errors on their panel data, therefore correcting for heteroskedasticity and the often-

overlooked contemporaneous correlation between cross-sectional units. We will discuss this 
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further and specifically test for the suitability of each of these error structures in Section 

5.2.3. 

 

As is clear in Table 2, the majority of studies measuring the growth of renewable energy 

investment employ panel data estimation, so we will proceed in this direction. To this end, 

our econometric analysis can hereafter also be perceived as an attempt to integrate 

institutional theory into the academic review of the effectiveness of renewable energy policy 

instruments. The proceeding sections will be ordered as follows. We will first introduce our 

model specification, beginning with variable selection. In this section we will additionally 

compare the results of a set of specification tests for three estimation methods, namely fixed-

effect estimation, random effects estimation, and pooled OLS. If heteroskedasticity and 

contemporaneous correlation are detected, we will report the Panel Corrected Standard 

Errors after running OLS on the dataset while also factoring the ‘Year’ variable. We will 

perform the subsequent specification testing on the entire country group, the developing 

country group in isolation, and the developed country group in isolation and we will select 

the most efficient estimation method on the basis of this testing. Secondly, we will include 

a list and description of our hypotheses and provide a brief elaboration on each one.  Lastly, 

we will provide and elaborate on the descriptive statistics characterizing the dataset and 

conduct various correlation and t-tests to provide additional insights into the composition 

of the data and the relationships between the variables. 

 

5.2 Model Specification 

5.2.1 Variables Selection & Final Model 

The variable selection process first included an assessment of which variables have been 

introduced into similar models in previous publications. To validate the inclusion of each 

variable on more than a superficial level we carried out a comprehensive analysis regarding 

the logic and reasoning behind the inclusion of each variable in our model. As mentioned, 

in the majority of previous studies proxies have been introduced as dependent variables to 

estimate determinants of investment trends in renewable energy. Examples include installed 

capacity (Marques et al. (2010), total amount of renewable energy produced (Bird et al., 

2003), and the Percentage of Total Electricity Sourced from Renewables (Romano et al., 
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2017). We scrutinized these papers in detail and determined that to answer our research 

question the most suitable dependent variable is the Percentage of Total Electricity Sourced 

from Renewables (excluding hydroelectric), hereafter referred to as EFR. EFR is the only 

proxy for investment that excludes electricity generated from hydro sources, making it a 

more efficient estimator for the purpose of this thesis given our focus is on policy 

instruments related only to solar and wind energy. 

 

The macroeconomic variables selected for our model included GDP per capita adjusted for 

PPP (USD), Real Interest Rates, and Foreign Direct Investment. GDP is argued by Toklu et 

al. (2010) and Romano & Scandurra (2013) as the most important macroeconomic indicator 

for models measuring renewable energy investment, and in their research, they find that the 

coefficient on GDP per capita is positive and statistically significant. They attribute this to 

richer countries being better able to promote investments in renewable energy sources 

(RES). For our analysis, we subsequently interpret GDP to be a measure for economic 

development. Interest rates are included as a control in our model due to the effect they have 

on the propensity to secure the often-substantial financing required to undertake large-scale 

renewable energy projects. We expect that as interest rates increase, EFR will decrease. In 

using real rather than nominal interest rates we additionally account for inflation in our 

model, also then being an indicator of fiscal and monetary health and further tying interest 

rates to the investment decisions made by renewable energy companies. FDI is related to 

investment in renewable energy sources through its connection to technological progress 

and technology diffusion (Romano et al., 2017; Zhao et al., 2013). Evidence of this 

connection is provided by Sawhney & Kahn (2012), who find that countries receiving 

significant FDI from the United States benefit from increased export sector growth for high-

tech technology. Relating this to wind and solar PV technology, as aggregate FDI increases 

countries gain access to new innovations and more cost-efficient technology, which 

therefore strengthens the domestic industry and intuitively increases installed capacity. We 

therefore expect that the coefficient for FDI will be positive. 

 

The energy generation variables included in our model are Energy Imports (EI), Electricity 

Produced from Oil, Coal, and Gas (EFO), Access to Electricity (ATE), and CO2 emissions 

per dollar of GDP. EI is considered as a proxy for energy security and is measured as a 
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percentage of total energy use. It is considered to be a proxy for energy security given that 

as EI increases, an economy is typically more prone to shocks in supply or drastic oil price 

increases (Cohen, Joutz, & Loungani, 2011; Romano & Scandurra, 2013). We therefore 

expect the coefficient on this variable to be positive for both country groups, due to 

governments diversifying their economies energy portfolio with the goal being to reduce 

vulnerability to adverse conditions and reliance on one source of energy. EFO is included 

in our model as these sources are still by far the largest global source of electricity. Though 

less directly, EFO also accounts for lobbying effects in countries that are oil exporters, and 

we therefore expect that countries with a high proportion of EFO will be less likely to adopt 

renewable energy technologies (Romano et al., 2017). We subsequently expect the 

coefficient on the EFO variable will be negative for both country groups. Electricity (ATE) 

can be intepreted as a proxy for both electricity demand and grid access. As ATE rises, there 

will generally be an increase in demand for renewably souced electricity, and depending on 

the energy infrastrcture within a country this demand will be met either by large-scale 

centralized projects or in some cases smaller off-grid installations of solar PV in remote 

region (Sen & Kumar, 2015). Given that this thesis is focussed on large-scale centralized 

renewable electricity investment we are less interested in interpretting the latter. The 

expected sign for this variable is intuitively positive, as demonstrated by Keeley & Ikeda 

(2017). Lastly, CO2 emissions are described by Romano et al. (2017) as a proxy for 

technological progresss and energy intensity. More substantial CO2 emissions per dollar of 

GDP can in some instances indicate a lower stage of economic development, with this 

assumption being dependent on the size of the service economy. The expected sign of the 

coefficient on the CO2 variable is intuitively negative. 

 

The variables of interest are categorized into two buckets, namely Policy (PC) and 

Institutional (INST) variables.  To reiterate what was discussed in Section 1.2, the PC 

variables are further categorized into Regulatory or Fiscal and Public Financing Policies. 

FITs and Auctions & Tenders are regulatory policy types, whereas Grants & Subsidies and 

Tax Relief are Fiscal Incentives or Public Financing policy types. The INST variables 

include Women in Business and Law Index (WIB), and the previously elaborated IEF and 

IPS variables. Referring to WIB, previous studies highlight that having a higher proportion 
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of women in a population contribute to a greater adoption of renewable energy technologies. 

Previous authors relate this both to a heightened awareness of environmental integrity and 

a greater preference for a cleaner environment (Jenner et al., 2013; Romano et al., 2017). 

However, we find this to be an inappropriate measure given that in many countries the 

amount of influence women can in reality exert on the market is relatively limited, two 

reasons for this being dated societal perspectives and systematic inequalities. Substituting 

this variable with WIB, we are better able to capture this influence in our model.  The 

expected sign is positive, meaning as the index increases in strength so will the amount of 

investment in renewables and therefore EFR. The IEF and IPS measure the strength of 

economic and political institutions respectively, and along with the above policy variables 

form the foundation of our econometric model. Our supplementary theoretical analysis 

lends itself to the belief that the coefficients on these variables will be positive, and we have 

aligned our prediction with this research. However, our theoretical analysis also suggests 

that these variables will be highly collinear. We will test for this in section 5.3.2 and in the 

case that it is true, we will remove the IPS from our specification. Additionally, to more 

comprehensively answer the research question and to specifically address the hypotheses to 

be outlined in section 5.3, interaction terms have been generated for each PC variable 

interacted both with the IEF and perhaps the IPS. In this way we are able to directly measure 

the moderating effect that the institutional variables have on the effectiveness of the policy 

instruments.  

 

5.2.2 Estimation Techniques 

Since our analysis involves panel data, we cannot assume that the observations (or 

economies) are independently distributed across time. This is due to the fact that we are not 

randomly sampling economies across each period, but rather we are following the same 

collection of countries over the aggregated period. The statistical complications arise partly 

due to the unobservable factors affecting each economy across each period. These 

unobservable factors can be understood to include, for example, the intangible institutions 

within an economy such as the beliefs, values, and attitudes briefly touched upon in the 

literature review. Although some of these factors can theoretically be quantified, as 

Hofstede (1973) has famously attempted to do, it is widely understood that these intangible 
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factors are notably rigid in their existence, meaning they can take decades to undergo 

noticeable change. The most efficient estimation method would then be dependent on 

whether or not the time-invariant unobservable effects are correlated with the independent 

variables in our model. The initial general model can be written as: 

 

𝐸𝐹𝑅𝑖𝑡 =  ∑ 𝛽𝑘

𝐾

𝑘=1

𝑥𝑖𝑡 + 𝑎𝑖 + 𝑢𝑖𝑡 , 𝑡 = 1, … , 16  

 

Where 𝛽𝑘  is a 1 x k vector of covariate coefficients, 𝑎𝑖 is the time invariant error, and 𝑢𝑖𝑡 is 

the idiosyncratic or time varying error. In the case that the controls are in fact correlated 

with the unobservable effects 𝑎𝑖, fixed-effect estimation would provide the most consistent 

estimates. We can successfully eliminate these effects by time de-meaning the parameters, 

with the resulting model being the following: 

 

𝐸𝐹𝑅̈ 𝑖𝑡 =  ∑ 𝛽𝑘

𝐾

𝑘=1

�̈�𝑖𝑡 +  �̈�𝑖𝑡 , 𝑡 = 1, … , 16  

 

We then apply POLS to the above equation and obtain the fixed effect estimators. In the 

case that the time-invariant effects are uncorrelated with the independent variables, random 

effects will provide the best estimates. We rewrite the initial model and arrive at the 

specification seen below. 

 

𝐸𝐹𝑅𝑖𝑡 =  𝛽0 + ∑ 𝛽𝑘

𝐾

𝑘=1

𝑥𝑖𝑡 + 𝑣𝑖𝑡 , 𝑡 = 1, … , 16 

 

The above model is the initial model plus a common intercept and a composite error 𝑣𝑖𝑡. 

Following RE estimation, we would transform the data to obtain homoskedastic errors and 

apply POLS to the transformed data. To determine the most efficient estimation method and 

error structure, the following specification testing includes tests for the presence of 

heteroskedasticity, serial correlation, contemporaneous correlation and the presence of fixed 

and random effects. As mentioned, in the presence of contemporaneous correlation and 

heteroskedasticity we will run OLS estimation and transform the error structure to report 
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Panel Corrected Standard Errors (PCSE), given that fixed and random effects estimation 

would not provide the most efficient estimates if the potential contemporaneous correlation 

were not accounted for. In using PCSE we insert a general linear regression model into our 

R-Studio code and index the errors by Country and Year (see Appendix 9), therefore 

retaining the attributes of panel estimation but through the insertion of a GLM.  We will 

begin our specification testing by empirically establishing that the causal direction between 

the IPS and IEF points from the former to the latter by conducting granger causality tests. 

We then test for problematic multicollinearity between the IPS and IEF, given that our 

research suggests that the two are highly collinear, before moving onto the previously 

highlighted heteroskedasticity, serial correlation, and contemporaneous correlation testing.   

 

5.2.3 Specification Testing 

The Framework for Measuring Institutional Persistence and Change provided a means for 

assessing how political institutions cause economic institutions within countries and across 

periods. To substantiate this theory, we conducted granger causality tests on the two 

variables, with the results listed in Table 3. 

 

Table 3: Granger (non-) Causality Tests with Two Lags 

  Test Specification 
Total Developing Developed 

T-Statistic P-value T-statistic P-value T-Statistic P-value 

1. IPS ~ IEF 1.063 .2876 1.8326* .0668 -.4989 .6178 

2. IEF ~ IPS 3.102*** .001 3.350*** .0008 .9214 .3568 

***, **, * denote significance at 1, 5, 10 percent level respectively 

 

The first specification tests the null hypothesis that lagged values of the IEF do not granger 

cause the IPS in period t. In alignment with the Framework for Studying Institutional 

Persistence and Change, we observe insignificant results for two of three country groups 

and cannot reject the null, meaning we accept that the IEF does not granger cause IPS. The 

test statistic is almost significant at the 5% level for the developing country group, giving a 

slight indication of a two-way relationship between the IPS and IEF for developing 

countries. The second specification tests the null hypothesis that lagged values of the IPS 

do not granger cause the value of the IEF in period t. We observe highly significant results 
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both for the test including all countries, as well as for the test including only developing 

economies. For the developing economy group, the result is highly significant, meaning we 

can conclude that the political landscape in previous periods has a significant effect on the 

economic landscape in the current period, and thus on the investment environment. More 

stagnant and less volatile institutional environments are the most likely cause for the 

insignificant tests for the developed country group over the period. The latter results do not 

prove that political institutions are uncorrelated to economic institutions for developed 

countries as a whole, but they rather suggest that the causal relationship between political 

and economic institutions at earlier stages of development more significantly influence the 

trajectory of the economy in the long run. 

 

To test for potentially problematic multicollinearity, we calculated the variance inflation 

factors across each specification and found, as expected, that the VIF’s were above 10 for 

the IEF and IPS variables. As previously shown, economic institutions are directly 

determined by political institutions for developing economies and for the group containing 

all countries, precursing the likelihood of a high correlation between the two variables. To 

substantiate this assumption, we calculated the Pearson Correlation Coefficient between the 

IEF and IPS and obtained the results seen in Table 4. 

 

Table 4: Correlation Testing 

 T-Statistic P-value Df Correlation Coef. 

IEF - IPS 33.091 <2.2e-16 317 .88 

 

As shown in the above table, there is a large linear correlation between the two variables. 

With the additionally obtained evidence that the IPS granger causes the IEF in two of three 

cases, we removed the IPS variable from our model under the assumption that much of the 

variation in EFR explained by the IPS is captured by the IEF. In addition, we removed 

Access to Electricity from the specification as there is very little cross-sectional or 

longitudinal variation in the data. In fact, as we will show the average access to electricity 

for the developed country group is 100%, rendering it a virtually meaningless measure for 

this group. 
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Following Romano et al. (2017) and Marques et al. (2010), we additionally expect to 

observe the presence of heteroskedasticity, cross-sectional contemporaneous effects, and a 

serial tendency for the number of policies. Marquez et al. (2010) find that most studies 

similar to this thesis fail to account for contemporaneous effects when implementing Fixed 

Effect and Random Effects estimation, leading to bias and inefficient estimates. If these 

expectations are proven true, we will report the Panel Corrected Standard Errors (PCSE). 

Serial correlation within countries is less important in our case, as most of the policy 

variation occurs across countries rather than within, this then indicating that FE or RE 

estimates would be inefficient even with fully robust standard errors. To test the above 

assumptions, we implemented a collection of tests on each country group, with the results 

presented in Table 5.  

 

Table 5: Specification Testing 

Test Pooled OLS Fixed- Effect Random-Effect 

 
Total DD DG Total DD DG Total DD DG 

Breusch-

Pagan 
81.025*** 54.07*** 51.59*** 81.18*** 43.87*** 50.002*** 174.95*** 20.338*** 9.8568 

Wooldridge 148.09*** 70.449*** 58.59*** 156.96*** 65.783*** 41.662*** 65.05*** 100.28*** 141.75*** 

Pesaran / / / 609.38*** 124.74*** 263.46*** 674.83*** 158.43*** 954.17*** 

Lagrange 

BP Fixed 
/ / / 5.273** .2258 4.563* / / / 

Lagrange 

BP 

Random 

/ / / / / / 736.46*** 68.1877*** .1279 

***, **, * denote significance at 1, 5, 10 percent level respectively 

 

 

We will discuss the results in Table 5 sequentially, starting with standard pooled OLS, then 

moving along the table towards random effects estimation. First, the pooled OLS results 

clearly indicate heteroskedasticity and serial correlation. The null hypothesis of the 

Breusch-Pagan and Wooldridge tests are no heteroskedasticity and no serial correlation in 

the idiosyncratic errors respectively, and as is clear in the above table we can reject the null 

in both cases. For the fixed effect estimation method, we observe heteroskedasticity and 

serial correlation in the errors, as well as contemporaneous correlation via the Pesaran CD 
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test for cross-sectional dependence. The null of Pesaran CD is no cross-sectional 

dependence, which is rejected at the 1% level. We next additionally implemented the 

Lagrange Multiplier test to check whether or not a fixed effect exists in our dataset. The null 

is that there is no effect, which can be rejected for the group including all countries and for 

the developing country group, meaning there is a time invariant effect within the 

specification for these groups. For the developed country group however, we cannot reject 

the null that there is no effect indicating fixed effect estimation is not appropriate for this 

group. The random effects testing again point toward heteroskedasticity, serial correlation, 

and most importantly contemporaneous correlation for all country groups. In addition, for 

the developing country group the results of Lagrange BP test for random effects are not 

significant, indicating random effects estimation is not appropriate.  

 

In summary, the above describe the statistical qualities we expected from the data, as posited 

by Romano et al. (2017) and Marquez et al. (2010). POLS is not efficient in the absence of 

homoskedasticity, and it is clearly evident that the errors are heteroskedastic across all 

country groups using POLS. Fixed effects estimation is also inefficient in the presence of 

serial correlation and heteroskedasticity in the time-varying portion of the composite error. 

We could correct for this using the fully robust standard errors; however, this does not 

account for the contemporaneous correlation between cross sectional units. The same 

situation is described by the results of the random effects specification testing. On the basis 

of this testing, we proceed in estimating using OLS combined with Panel Corrected 

Standard Errors to make use of both the longitudinal and cross-sectional components of the 

data for all three country groups for the remainder of this thesis. Note that although on 

occasion some of tests indicated the presence of random and fixed effects, we did not 

proceed in this direction due to the necessity of accounting for contemporaneous correlation 

described by Romano et al. (2017) and Marques et al. (2010).  

 

5.3 Hypotheses 

It now follows to discuss the hypotheses formulated to address the research question. To 

reiterate, the goal of this thesis is to determine how the political and economic institutional 

environment impacts the effectiveness of renewable energy policy instruments, as measured 
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by their impact on increasing EFR.  The following hypotheses are the means by which we 

will derive our subsequent conclusions.  

 

H1: An increase in the value of the Index of Economic Freedom will have a positive effect 

on EFR for both country groups. 

 

To test this hypothesis, we will refer to the coefficient on the IEF variable. If it is positive 

and statistically significant, we can reject the null that economic institutions have no effect 

on investment into renewable energy.   

 

H2: The Index of Economic Freedom will have a positive interaction effect on the 

effectiveness of Feed-in-Tariffs for both country groups. 

 

Our research suggests that regulatory policies, including FITs, are primarily effective at 

increasing renewable electricity supply rather than incentivizing firms to finance large-scale 

projects to increase capacity. This is especially true for a developed country with an already 

mature market and therefore a larger installed capacity (REN21, 2016). We expect that the 

IEF will positively amplify the impact FITs have on EFR for both country groups, but we 

expect that effect will be larger for the developed country group on the basis of the above 

reasoning. The expected sign of the FIT variable in isolation is more difficult to predict, 

resulting from FIT policies often failing to compensate for country-specific factors 

influencing investment (OECD, 2010). This is also a likely contributor to the previously 

highlighted inconclusive empirical evidence. 

 

H3: The Index of Economic Freedom will have a positive interaction effect on Auctions 

and Tenders for both country groups. 

 

The idea behind H3 parallels the ethos of H2. Auctions and Tenders are another type of 

regulatory policy typically used to increase EFR, and we thus expect their effectiveness to 

be more pronounced for the developed country group on the basis of the argumentation 

described in H2.  
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H4: The Index of Economic Freedom will have a positive interaction effect on Tax Relief 

policies for both country groups.  

 

Tax Relief (TR) policy instruments are fiscal policy types and are indirectly described in 

the literature to be primarily effective at building up installed capacities while also inducing 

the diffusion of new technologies and innovations (REN21, 2016). We thus expect that TR 

policies will have a significant positive impact for both country groups. We more 

importantly expect that the impact of TR on promoting EFR will be positively amplified by 

the IEF for both country groups, but more substantially for the developing country group. 

The logic supporting this expectation is based on the idea that for developing economies, 

sound economic institutions signal a safer investment environment in an often less saturated 

market. Using property rights as an example, a renewable energy firm considering investing 

resources in two developing economies will be more inclined to invest in the economy with 

a lower likelihood of asset expropriation; and this line of argumentation can be extended to 

other institutional factors such as investment freedom and financial freedom (Hajzler, 

2012). For developed economies, diminishing returns on the strength of economic 

institutions and a lack of variability will in our opinion render this interaction to be less 

substantial. 

 

H5: The Index of Economic Freedom will have a positive moderating effect on Grants and 

Subsidies for both country groups. 

 

The idea underlying H5 parallels the ethos of H4. Grants and Subsidies are another fiscal 

policy instrument that the literature describes as primarily effective at building up installed 

capacities, thereby also inducing the diffusion of new technologies and innovations. In 

considering the same institutional factors outlined in H4 it is presumable that renewable 

energy firms will, in general, funnel resources into developing economies with less risk 

associated with the expected cash flows. We again predict that the interaction will be smaller 

for the developed country group for due to the reasoning outlined in H4. 
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5.4 Data Summary 

5.4.1 Descriptive Statistics  

This thesis uses data from the period from 2000-2015 for 10 developing countries and 10 

developed countries (Table 6), for a total of 320 observations, and 160 for each country 

group. In classifying an economy as either developing or developed, we referenced the 

United Nations (2014) classification index in relation to the stages of economic 

development. The data was formatted as panel data and indexed by both country and year. 

Additional data formatting included imputing missing values using a 3-year moving average 

calculation. Table 6 describes the country classifications and the number of observations for 

each country. 

 

Table 6: List of Countries Included in Dataset 

Country Development Stage Classification Observations 

India Developing 16 

China Developing 16 

South Africa Developing 16 

Russia Developing 16 

Thailand Developing 16 

Ukraine Developing 16 

Turkey Developing 16 

Indonesia Developing 16 

Brazil Developing 16 

Kenya Developing 16 

Germany Developed 16 

United States Developed 16 

United Kingdom Developed 16 

Netherlands Developed 16 

Denmark Developed 16 

Australia Developed 16 

New Zealand Developed 16 

Japan Developed 16 

Norway Developed 16 

France Developed 16 
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Next, Table 7 includes a summary of the variables included in this analysis, their 

abbreviation, and a brief description of the way the data is represented in our model. A more 

thorough analysis of the variables has already been discussed in a previous section. 

 

Table 7: Variable Names and Abbreviations 

Variables Abbreviation Description 

Electricity from Renewables EFR % of total energy generated from renewables 

Energy Imports EI % of total energy use in a given year 

Real interest Rate INT Nominal interest rate less inflation 

Women in Business WIB Index score from 0-100 

Electricity from oil, gas, coal EFO % of total energy generated from traditional sources  

Foreign Direct Investment 

CO2 emissions 

GDP per capita, PPP 

Access to Electricity 

Index of Economic Freedom 

Index of Political Strength 

Feed-in-Tariff 

Auctions & Tenders 

Grants and Subsidies 

Tax Relief 

FDI 

CO2 

GDP 

ATE 

IEF 

IPS 

FIT 

AT 

GS 

TR 

% of GDP 

Kilogram per PPP adjusted USD of GDP 

GDP per capita in USD 

% of population with access to electricity 

Index score from 0-100 

Index score from 0-100 

Average solar and wind FIT, measured in USD 

Count of solar and wind AT policy instruments 

Count of solar and wind GS policy instruments 

Count of solar and wind TR policy instruments 

 

The data was collected from various different sources given a lack of data centrality. The 

macroeconomic and energy usage data including real interest rates, electricity production 

from oil sources, foreign direct investment, CO2 emissions GDP, energy imports and access 

to electricity was obtained via the World Banks World Development Indicators database. 

Table 8 contains both the mean and median values for each of these variables, and will be 

discussed and elaborated sequentially, beginning with EFR, and ending with ATE. 
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Table 8: Average Values for Macroeconomic and Generation Variables 

  Variables | Data 

Type 

Total Developing Developed 

Median Mean Median Mean Median Mean 

EFR % of total 3.08% 6.38% 1.27% 3.85% 4.34% 8.61% 

EI % of total 16.92% -25.02% 15.10% 3.51% 19.34% -54.05% 

INT  Real Rate 3.031% 5.10% 4.58% 7.69% 2.24% 2.42% 

EFO % of total 70.83% 61.23% 79.51% 67% 64.57% 55.81% 

FDI % of GDP 2.19% 4.52% 2.23% 2.28% 2.08% 4.76% 

CO2 Emissions .29 kg/kw .38 kg/kw .34 kg.kw .48 kg/kw .26 kg.kw .28 kg/kw 

GDP USD, PPP $24087 $23854 $9245 $9603 $37147 $38293 

ATE % of pop 100% 93.13% 97.36% 86.54% 100% 100% 

 

We observe in the data that the amount of electricity generated from renewable sources 

(EFR) is higher in developed countries than developed. This is as expected, given that 

countries such as Germany and Denmark on average generated 11.84% and 31.56% of 

electricity from renewables excluding hydroelectric over the 10-year period; whereas when 

considering developing economies and excluding Kenya, the amount of energy sourced 

from renewables was far less, with the highest average usage occurring in Brazil with 

5.36%. Kenya is an interesting case, given that on average almost 50% of annual electricity 

was generated via renewable sources across the entire period, and they are the world leader 

in installed solar capacity per capita (Wemanya, 2020). These statistics would change 

considerably if this thesis included an analysis of renewable energy from hydroelectric 

sources, resulting from hydroelectric being the largest source of renewable energy for 

countries such as China, India, and Brazil (International Energy Agency, 2021). To reiterate 

what has already been said, we exclude hydroelectric as an energy source due to policy 

instruments being largely focused on wind and solar power over the previous decade and 

because these technologies have received the most investment attention in recent years as 

well as being the focus of most renewable energy research. 
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Figure 18: EFR for Developed Countries (Excluding Hydroelectric) 

 
Figure 19: EFR for Developing Countries (Excluding Hydroelectric) 

 

Figures 18 and 19 highlight the significant uptrend over the 16-year period in EFR in both 

country groups, and we observe higher values in the developed economy group. These 

visualizations coincide with the trends highlighted in the introduction of this thesis, in 
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relation to the significant uptrend occurring in developing countries, and especially from 

2013 onwards. Next, Figure 20 is a depiction of the 20 countries included in our analysis, 

ranking energy security based upon the Global Energy Institute index with data from 2018 

(US Chamber of Commerce, 2018). In general, average energy imports (EI) are higher for 

developing economies, alluding to a greater energy risk. This is partly due to an increased 

reliance on foreign sources to meet demand. Using Turkey as an example, we can further 

explain EI as an adequate proxy for measuring energy security when considering their ‘high-

risk’ status described in Figure 20, substantiated by the fact that their annual EI over the 

period averaged 70.47% of aggregate energy use per year.  

 

 

Figure 20: Energy Security Rankings 

Referring again to Table 8, average real interest rates are higher in developing economies, 

but we observe a notable difference between the mean and median values. The significance 

of this difference is, however, overstated given that it is partially attributable to substantial 

real interest rates in Brazil over the period, which averaged 36.6%, therefore positively 

skewing the mean. CO2 emissions per kilowatt are again higher for the developing economy 

country group, meaning that as expected, economic activity is more energy intensive in the 

developing country group when compared to the developed.  
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The data for the institutional variables, including the women in business index (WIB), the 

IEF, and the IPS, were obtained from three different sources. First, the WIB data was again 

collected from the World Banks Development Indicators Database and enters our model as 

continuous data with values ranging from 0-100. As already mentioned, the IEF is an index 

calculated each year by the Heritage Foundation, and the IPS is a composite index created 

for the purpose of this analysis that aggregates the 6 different governance indices available 

in the World Bank Governance Indicators database, with each subindex prescribed an equal 

weight. Although the IPS will not be included in the subsequent results section, it remains 

valuable to include the average values in this section for comparative purposes. The IEF, 

though not the IPS, subsequently enter our model as continuous data with values ranging 

from 0-100. Policy data for each of the 20 countries was collected from two different 

sources. The data for FITs is made available by the OECD and enters our model as 

continuous data measured as the average value for the FIT for each country in each year, 

measured in USD. The data for the remaining three policy variables were collected from the 

IEA/RENA policy database. These variables enter our model as count data, where the 

variable takes on a value of 1 if a policy is introduced in a given year and continues as a 

value of 1 for as many years as the policy is active. Thus, the variable takes on a value equal 

to the number of policies active in each country in each year. 

 

Table 9: Average Values for Institution and Policy Variables 

  Variables | Data 

Type 

Total Developed Developing 

Median Mean Median Mean Median Mean 

WIB Index 81.30 79.86 91.30 89.57 73.10 70.35 

IEF Index 64.05 65.21 74.75 73.98 55.85 56.55 

IPS Index 64.36 65.94 91.96 91.12 41.33 41.09 

FIT USD 0 $.134 $.007025 $.1498 0 $.1178 

AT Count 0 .3019 0 .2595 0 .3354 

GS Count 1 1.135 1 1.785 0 .5 

TR Count 0 .4969 0 .6139 0 .3734 

 

Referring to Table 9, we first see that the averages for the WIB index are as expected. An 

almost 20-point difference exists between developing and developed countries regarding 
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the influence that women have on business and law. The average IEF and IPS scores are 

higher for the developed country group, clearly indicating a more stable institutional 

environment. Regarding the policy variables, we see that that the average annual value for 

FITs is higher for developed economies. This underscores the significant emphasis 

governments place on FITs, though as mentioned, the effectiveness of doing so is widely 

debated (Romano et al., 2017). Auctions and Tenders appear to be more popular for the 

developing economies in our dataset, and looking closer into the data, this value can be 

attributed to the widepsread use of auctions and tenders in China and India, which 

collectively averaged 1.59 interventions per year across the 16-year period. Grants and 

Subsidies (GS) are more prevalent in developed economies, and especially in the United 

States and the United Kingdom, which collectively averaged 4.59 policies per year over the 

period. Policies related to Tax Relief are more prevalent in developed economies, with most 

being implemented by either the United States or Denmark over the period. The policy data 

described above begs the question as to whether the differences between the mean number 

of interventions between developed and developing economies are statistically significant. 

It is important to understand whether or not the difference in means is attributable to our 

sample selection, or  if there is a difference in the decisions made by governments between 

developed and developing economies. To answer this question we performed t-tests on the 

differences in the means for the two country groups, with the results listed in Table 10. 

 

Table 10: T-Tests for Differences in Means for Policy Variables  

Statistics FIT AT GS TR 

Test statistic 1.2683 -.6991 7.08 2.001 

Confidence interval -.0163,  .0754 -.0699,  .1248 .9154,  1.6220 .0037,  .4586 

p-value .2068 .485 2.322e-11*** .0463** 

***, **, * denote significance at 1, 5, 10 percent level respectively 

 

The results highlight some significant differences between the policy decisions made by 

governments of the developing and developed countries in our dataset. We observe a highly 

significant difference in the number of Grants and Subsidies between groups, meaning that 

the decision to adopt a government subsidy related to solar and wind technology is 
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significantly more likely to materialize in developed economies. The difference in the 

average number of Tax Relief policy instruments related to solar and wind is additionally 

significant at the 5% level. From this we can factually ascertain that governments in 

developed economies more often promote renewable energy investment using this 

instrument compared to developing economies. On the other hand, the difference between 

the average value of FITs is not significant between both groups, with the same fact applying 

for the difference in the average number Auctions and Tenders between the country groups. 

These results interestingly contest what was described in the literature review of this thesis. 

Generally speaking, we expected the number of regulatory policies to be higher for the 

developed group and fiscal policies for the developing group, though in actuality the 

opposite proved to be true. In the next section, we will apply this information to draw 

conclusions on the optimality of the policy decisions made by the governments of 

economies in our datasets.   

 

In summation, we have now defined our model, formulated the hypotheses, and discussed 

the data; and with this information in mind, it follows to provide and discuss the result of 

our estimation procedure as well as elaborate upon the derived conclusions in detail. 

6. Results  

6.1 Overview 

The results section will be organized as follows. First, the estimates for each of the variables 

will be interpreted and compared between country groups. The analysis will focus mostly 

on differences between the developed and developing countries, with less attention being 

directed towards the group including all countries. Second, the hypotheses will be 

specifically addressed on the basis of the outcome of the first section. Table 11 shows the 

results of performing OLS on each country group with Panel Corrected Standard Errors, 

therefore correcting for contemporaneous correlations between cross-sectional units and 

heteroskedasticity in the errors. The adjusted R-squared and the F-statistics for the joint test 

of significance of each model are listed at the bottom of Table 11. 
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Table 11: Regression Results: Panel Corrected Standard Errors 
 

Variable 

Total Developed Developing 

Estimate PCSE p-value Estimate PCSE p-value Estimate PCSE p-value 

EI .0061*** .0017 .0013 .0056* .0030 .0672 -.0220*** .0061 .0000 

INT -.201*** -.0004 .0000 -.1181 .3691 .7496 -.2133*** .0452 .0000 

WIB .2148*** .0679   .0002 .9277*** .1256 .0000 .1319* .0085 .0571 

EFO -.0883*** .0154 .0000 .0019 .03882 .6163 -.1717*** .0206 .0000 

GDP  -.0045*** .0000 .0000 -.0004*** .0001 .0000 -.0007*** .0001 .0000 

FDI  -.0052 .0416 .3385 -.1533** .0673 .0245 -.6041** .2157 .0173 

CO2 -9.090*** 2.184 .0000 -14.54 11.01 .1890 -7.611*** 1.474 .0000 

IEF .4569*** .0704 .0010 .4759*** .1188 .0001 .3827*** .0881 .0000 

IEFAT .1283*** .0623   .0039 .1160*** .2065 .0000 -.3617*** .1046 .0065 

IEFTR .1625** .0383   .0165 -.2950** .1358 .0318 .3009** .1573 .0162 

IEFGS -.0358 .0269 .1823 -.0820 .0703 .2458 -.0306 .1178 .6984 

IEFFIT 0.9251*** .2658   .0031 .3622 .4701 .4424 .1601 .3482 .6628 

AT -1.170*** .4069 .0046 -7.995*** 1.368 .0000 2.049*** .6998 .0040 

TR -5.818** 2.768 .0364 2.6079** 1.059 .0154 -1.676* .6594 .0122 

GS 2.500 2.4146 .3011 .4871 .5465 .3745 -.0358 .4420 .9355 

FIT -5.691** 1.849 .0268 -3.276 .3382 .3343 -.6317 .0216 .7774 

Statistics 

 Total Developed 
 

Developing 

Adj R 
Squared 

.3984 .6568 .7127 

F-Statistic 7.813*** 10.82*** 13.72*** 

***, **, * denote significance at 1, 5, 10 percent level respectively. See appendix 5 for the intercept and factored year variable estimates. 

 

The adjusted R-squared suggests a strong model fit, explaining 65.68% and 71.27% of 

variation for the developed and developing country group respectively. The F-statistic is 

significant at the 1% level for all three country groups allowing us to reject the null that the 

independent variables collectively have no explanatory power. Additionally, for 

comparative purposes and to confirm the validity of the PCSE estimates listed above, we 

have reported the results of the other three other panel estimation methods in Appendices 

6-8. For these estimates, we corrected for heteroskedasticity and serial correlation rather 

than heteroskedasticity and contemporaneous correlation, with the obtained estimates being 

notably similar to those reported above, though with limited distinctions. We will compare 

these results to those above in section 6.4, focusing only on the interaction terms. 

 

6.2 Macroeconomic and Electricity Generation Variables 

Starting with Energy Imports (EI), we observe that an increase in EI causes an increase in 

EFR for the developed country group, but a decrease for the developing country group. 

Recalling that we have assumed EI is an adequate proxy for energy security, the sign of the 

coefficient for the latter group is unexpected. Developing countries are characterized by 
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higher energy risk, with some exceptions being Russia, China, and Indonesia; meaning it is 

expected that these countries tend to increase electricity generation from renewables over 

time in order to reduce exposure to supply shocks. The weaker governance characterizing 

these countries, as described by the Index of Political Strength, is likely a cause of this result, 

meaning that governments are not as inclined to initiate substantial systematic changes to 

mitigate this exposure. This idea is consistent with The Framework for Institutional 

Persistence and Change wherein a concentration of a de jure political power in the hands of 

a few political elites, incentivized by their own potential gain, rather than by the potential 

gain of the masses, causes inefficient and unequal distribution of resources and inefficient 

market interventions (Acemoglu & Robinson, 2006).  

 

Interest rates do not significantly affect investment into renewable energy for the developed 

country group, but as expected, rate hikes negatively affect renewable energy investment in 

developing economies. The insignificance of the INT variable for the developed country 

group is likely due the relative stability of monetary and fiscal policy for the countries 

included in our dataset, and especially European countries such as France, Denmark and 

Germany. For developing countries, interest rate fluctuations are more directly linked to the 

decision made by firms to take on debt to finance large-scale projects, therefore negatively 

impacting the growth of the sector as measured by changes in EFR. We described in section 

5.4.1 the case of brazil, where monetary and fiscal stability has been notably volatile over 

the period, evidenced by substantial real interest rates, therefore inherently reducing 

investment in solar and wind projects.  

 

EFO significantly decreases EFR for the developing country group but has no significant 

effect for the developed country group. Because developing countries are by definition 

growing more rapidly than developed countries, as measured by increases in aggregate GDP 

output, governments are typically less inclined to invest in solar and wind projects while oil 

provides a cheaper alternative to meet increasing energy demand (Kerr & Service, 2005). 

Often, only once a country has achieved a certain stage of development and growth has 

stabilized will a government seek to reduce energy emissions (ibid.), ergo the positive 

(though insignificant) coefficient on the EFO variable for the developed country group. 
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Increases in GDP per capita significantly reduce EFR for both country groups, though the 

result bares very little economic significance, as the estimates are notably small. A similar 

though slightly larger estimate was obtained by Romano et al. (2017), suggesting that 

economically speaking GDP per capita is not a strong indicator if investment into renewable 

energy technology. This is especially true given EFR measures the proportion of energy 

sourced from renewables rather than the sum. We can use Kenya as an example where over 

the 16-year period the average annual EFR was 22.02%, with an impressive 48.24% of 

energy coming from solar and wind in 2015. However, GDP per capita in Kenya averaged 

only $2938.66 USD over the period, which is a negligible amount both in comparison to the 

developed country group and other developing countries in our dataset. The argumentation 

logically follows that GDP per capita could have a stronger effect if our proxy for 

investment were to be measured differently. 

 

Somewhat unexpectedly, FDI significantly reduces EFR for both country groups, and more 

so for the developing county group. More substantial aggregate FDI generally signals a 

stronger investment environment and therefore a heightened propensity for firms to enter 

the market due to a perceived reduction in risk, an alleviation of credit constraints, and 

access to new technology, however this does hold true for renewable energy investment.  

Romano et al. (2017), and Sawhney & Kahn (2012) obtainend similar results to those of 

this analysis when estiamting only slightly different models, Zhao et al. (2013) on the other 

hand esimated a positive and significant coeficient when regressing policy variables on FDI 

and other controls. The literature therefore clearly maintains an empirical inconclusiveness 

regarding the relationship between FDI and renewable energy support policies as described 

by their effectivness at promoting EFR. Lastly, and as expected, CO2 emissions reduce EFR 

significantly both for developing and developed country groups. This result is intuitive, as 

there will always be an inverse relationship between CO2 emissions and the amount of 

electricity generated from renewable sources. The above results add value to the empirical 

body of research due to the role they play in regard to the confirming the empirical 

inconclusiveness of the literature. The estimates on EI and FDI are notably arbitrary, and 

our extrapolation merely solidifies the need to research these relationships further. The 

intent to understand these relationships is, however, beyond the composition of this thesis, 
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and our results overview will now transition to a more involved analysis of the institutional 

and policy variables. 

 

6.3 Institution and Policy Variables 

After first referring to the estimates for the WIB, IEF, and policy variables in isolation for 

both country groups, the present section will focus on the interaction terms to address the 

hypotheses. Note that the inclusion of the interaction terms degrades the meaning of the 

interpretation of the policy coefficients in isolation due to the IEF in reality never taking on 

a value equal to zero. For this reason, we have re-run our specification without the 

interaction terms and interpreted the coefficients for this estimation. These interpretations, 

displayed in Table 12, are less important for answering the research question but provide 

valuable comparative insight into the effectiveness of the policy instruments between the 

country groups.  

 

Referring again to Table 11, the estimates on the WIB index indicate that the influence 

woman have in law and business significantly increases EFR for both country groups, but 

more so in developed countries. As described in in section 5.4.1, the average values for the 

WIB index are notably higher for the developed country group across the period, making 

this result as expected. This discrepancy between the developed and developing country 

groups also suggests a non-linear relationship between WIB and EFR. For low levels of 

WIB, its effect on EFR is notably smaller, as evidenced by the 0.1312 coefficient for the 

developing country group, whereas for higher levels of WIB the effect is larger, as 

evidenced by the 0.9277 coefficient for the developed group. This does not necessarily 

suggest that there are significantly differing perspectives regarding environmental integrity 

between women living in developing and developed countries, it rather suggests that women 

in developing countries do not have the same political or social influence to lobby in favor 

of a greener energy transition. The estimate on WIB is also positive and significant for the 

entire country group in aggregate, which substantiates the above argumentation and 

explains that forming more equitable societies from a gender equality perspective ultimately 

increases EFR.  
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The IEF has a statistically and economically significant coefficient for both country groups, 

and the estimate is larger for the developed country group, providing evidence in favor of 

H1. An important caveat to note relates to the interpretation of this coefficient in the 

presence of interaction variables. Because of the interaction terms included in the model the 

correct interpretation can be described as effect that the IEF has on EFR when each of the 

policy variables take on a value of zero. This means the net effect of the IEF on attracting 

investment into EFR in the absence of any policy instruments is 0.0932 larger for developed 

countries. To reiterate, the IEF contains subindices including financial freedom, investment 

freedom, and property rights and we have previously shown that theoretically these factors 

are tied to and determined by political institutions. Financial freedom measures the 

magnitude and frequency of interventions into the credit market, and investment freedom 

measures the ease at which capital can flow into, out of, and within an economy. Our 

theoretical framework reasonably suggested that an economy showing strength in these two 

indices would benefit from increased investment both domestically and from abroad, which 

has been supported on the basis of these results. Now focusing on the effect that the policy 

variables have in isolation, we refer to the regression estimates in the absence of the 

interaction terms, visualized in Table 12 below. 

 

Table 12: Regression Results: Without Interactions 

Variable 

Total Developed Developing 

Estimate PCSE p-value Estimate PCSE p-value Estimate PCSE p-value 

EI .0135 .0019 .0000 .0091 .0029 .0021 -.0238 .0053 .0000 

INT -.0810 .0258 .0018 -.0442 .4054 0.9133 -.2859 .0383 .0000 

WIB .3546 .0647 .0000 0.8123 .1214 .0000 .1876 .0620 .0030 

EFO -.0178 .0150 .2369 .1143 .0422 .0075 -.1792 .0197 .0000 

GDP  -.0001 .0000 .1212 -.0001 .0001 .1513 -.0006 .0001 .0000 

FDI  -.0808 .0459 .0790 -.2082 .0708 .0038 -.7723 .2027 .0002 

CO2 -7.8035 1.5438 .0000 -4.891 1.059 .0000 -9.174 1.119 .0000 

IEF .1612 .0649 .0135 .7175 .1271 .0000 .3464 .0775 .0000 

AT .4626** .1674 .0161 -.8874 .7063 .2110 1.000*** .1676 .0003 

TR .7948*** .2712 .0036 2.597*** .7311 .0005 .2627 .4631 .5714 

GS -.6131** .2712 .0337 -1.744*** .4554 .0002 -1.114** .4773 .0209 

FIT -3.5633 2.4279 .1432 -7.628*** 2.703 .0054 4.782*** 1.5981 .0032 

Statistics 

 Total Developed Developing 

Adj R 

Squared 
.3821 .5301 .6928 

F-Statistic 16.188** 15.95*** 30.88*** 

***, **, * denote significance at 1, 5, 10 percent level respectively 
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Auctions and Tenders (AT) significantly and negatively impact EFR for the developed 

country group, but positively impact EFR in the developing countries included in our 

dataset. Previous studies support this result (OECD, 2010; OECD, 2017) while others 

contest it (Romano et al., 2017).  Recall that AT instruments are regulatory type policies 

that are argued to be most suited for increasing renewable energy supply in an economy 

with an already large installed renewable energy capacity (OECD, 2010), meaning this 

outcome is counter-intuitive given that, as already elaborated, developed economies are 

typically characterized by more mature renewable energy markets. Note however, that there 

are, some exceptions to this fact, cases in point being Kenya and China. To our knowledge, 

a large majority if not all previously published empirical work following the discourse of 

this thesis and categorize countries for comparative analysis based on developmental stages 

rather than the maturity of the renewable energy market, which presumably contributes to 

the spurious and inconclusive estimates prevalent in the literature. Our analysis thus 

provides the argumentative reasoning supporting the idea that future empirical work should 

compare policy effectiveness on the basis of market maturity rather than stages of economic 

development in order to accurately support policy decisions.  

 

Tax Relief (TR) instruments significantly increase EFR in developed countries but have no 

significant effect on EFR for the developing countries included in this dataset. Interestingly, 

instances of TR policy interventions are more prevalent for the developed countries in our 

dataset, as described in Table 9. In fact, governments in the developed country group make 

the decision to implement TR policies almost twice as often governments in developing 

countries, which is confirmed as a significant difference in means by the results in Table 

10. This result supports that TR policies are ineffective and suboptimal at promoting 

investment into renewable energy for developing economies.  

 

The Grants and Subsidies (GS) coefficient is significant and negative for both country 

groups. In addition to being policy types used to increase installed capacity, GS policy 

instruments are also implemented to induce R&D spending and stimulate innovation. We 

had expected that the GS coefficient would be positive and significant for the developed 

country group, but negative for the developing country group. The reasoning partially 

follows from the fact that developed countries are characterized as more innovative relative 
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to their developing counterparts. GS policy instruments would then logically be more 

successful at stimulating R&D in solar and wind technologies due to a higher quality 

knowledge pool and increased access to research facilities and existing technology. 

Comparing this outcome to the literature, Romano et al. (2017) find that GS instruments are 

highly insignificant at promoting investment into renewable energy in both developing and 

developed economies, making it difficult to describe the cause of this discrepancy in greater 

detail. 

 

Feed-in tariffs (FITs) significantly suppress investment in developed countries but 

significantly promote it for developing countries. Recall that Menanteau et al. (2003) 

explain FIT’s are ex-ante policy instruments that signal a comparatively safer revenue 

stream. It is logical then that guaranteed revenue streams obtained via FIT’s are effective at 

attracting investment in the often volatile, immature, and risky markets in developing 

countries, but this would nontheless be negatively affected by often leaky government 

integrity.  

 

6.4 Key Results: Interaction Terms & Comparisons 

This section will again refer to the estimates listed in Table 11. First, we observe that the 

coefficients on the IEF and FIT interaction terms are positive but insignificant for both 

country groups, providing evidence against H2 and rendering us unable to reject the null 

that the institutional environment has no impact on the effectiveness of FIT’s for either 

group. Interestingly however, the coefficient for the group including all countries is positive 

and significant at the 1% level, suggesting that although there is no effect for either group 

in isolation, FITs are generally more effective at promoting EFR for countries with stronger 

institutional environments.  

 

The significant and positive coefficient on the IEF and AT interaction term provides 

evidence in favor of H3 for the developed country group, but the significant and negative 

coefficient provides evidence against it for the developing country group.  The negative 

coefficient means is that Auctions and Tenders are less effective at promoting investment 

for higher values of the IEF in the developing country group, suggesting that firms seeking 
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to invest resources in developing countries are in actuality drawn to weaker economic and 

political environments rather than to countries with sound institutions. Considering the 

components of the IEF index individually, Government Integrity could then be described as 

negatively impacting the success of AT’s in increasing EFR due to pervasive corruption in 

a country, but in a counterintuitive manner. As government integrity improves and 

corruption in the bidding process is reduced, the incentive for corrupt foreign firms to invest 

in the domestic market may decrease further. As elaborated in the literature review, Cuervo-

Cazurra (2006) substantiate this claim by suggesting that investors from corrupt countries 

are in reality attracted to destinations characterized by similar levels of corruption to their 

home countries. This means lower IEF scores can unintuitively enhance the effectiveness 

of AT’s due to unethical investor decision making.  

 

The coefficient on the IEF and TR interaction term is significant and negative for the 

developed group, but significant and positive for the developing group. This provides 

evidence in favor of H4 for the developing countries but against it for the developed country 

group. The positive coefficient on the interaction term for the developing group means that 

as expected, stronger institutional environments positively amplify the effectiveness of TR 

instruments for higher values of the IEF. We suggested this result is due to stronger property 

rights as well fiscal and investment freedom. This further suggests that developing countries 

characterized by relatively stronger institutional environments should more frequently 

incentivize firms via tax relief to increase EFR over time. Conversely, we observed a 

significantly higher frequency of TR policies in developed countries in our data, as 

described in Table 10, which we can now define as a suboptimal policy decision. The 

negative coefficient on the interaction term for the developed country group suggests that 

stronger institutional environments in developed countries depress the effectiveness of TR 

policy types in increasing EFR. This is especially unintuitive given that as already 

discussed, the IEF includes a sub-index accounting for the tax burden in an economy. The 

tax burden in countries such as Denmark are especially high, meaning we would expect the 

effectiveness of Tax Relief policies to be, in general, significantly enhanced by stronger 

institutions.  
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The interaction coefficients between the IEF and GS variables are negative but insignificant 

coefficients for both country groups. This prevents us from rejecting the null of H5 in either 

case, which is that the institutional environment has no impact on the effectiveness of Grants 

and Subsidies in increasing EFR; the same fact holds for the group including all countries. 

We therefore conclude that the effectiveness of GS instruments is not influenced by the 

institutional landscape in any case for the countries used in our analysis. 

 

Table 13 contains a summary of our hypotheses testing, including an indication of whether 

our results supported the previously listed alternative hypotheses. In general, there is more 

evidence suggesting that the institutional landscape has no significant positive impact on 

the effectiveness of policy instruments in promoting investment. The IEF promotes EFR for 

both country groups in isolation, but the interaction terms are mostly insignificant or have 

negative coefficients. Regarding the instances where the IEF positively amplifies the 

effectiveness policy instruments, there is a clear divergence between the two country 

groups. The conclusions made in favor of H3 for the developed country group suggests that 

regulatory policy types are effective at attracting investment in the presence of strong 

economic institutions in developed countries, whereas the opposite is true for the developing 

country group. We posited that this is due to firms from corrupt countries, often being 

classified as developing countries, being incentivized to invest in foreign economies with 

similar levels of corruption, therefore being an argument rooted in the logic that the 

institutional distance between countries is a more influential determinant of investment 

destinations than the net strength of the institutional environment in each country. 

Alternatively, the results related to H4 suggest that the effectiveness of fiscal policy types, 

and more specifically Tax Relief policies, are amplified in the presence of stronger 

institutions in developing countries. 
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Table 13: Results: Hypotheses 

Alternative Hypotheses 

Developed Developing 

Supported Not supported Supported Not supported 

H1 

An increase in the value of the Index of Economic 

Freedom will have a positive effect on EFR for 

both country groups. 

✓  ✓  

H2 

The Index of Economic Freedom will have a 

positive interaction effect on the effectiveness of 

Feed-in-Tariffs for both country groups. 

 ✓  ✓ 

H3 

The Index of Economic Freedom will have a 

positive interaction effect on Auctions and Tenders 

for both country groups. 

✓   ✓ 

H4 

The Index of Economic Freedom will have a 

positive interaction effect on Tax Relief policies for 

both country groups. 

 ✓ ✓  

H5 

The Index of Economic Freedom will have a 

positive moderating effect on Grants and Subsidies 

for both country groups. 

 ✓  ✓ 

 

Ultimately, the results of our analysis dictate that the effectiveness of some policy 

instruments are more closely related to the institutional environment than others. In some 

cases, the direction of the effect the institutional environment has is unexpected and 

divergent between the two country groups. In the above discussion we have elaborated on 

some potential causes for these discrepancies and have additionally suggested interesting 

avenues for future research which we will elaborate on further in the final section of this 

thesis. 

 

In comparing the above results to the results of the other three estimation methods listed in 

Appendices 6-8; namely fixed, random and POLS estimation, we observe some distinctions 

of notability. For the group including all countries, the estimates on the interaction terms 

are mostly insignificant across all three methods, whereas the PCSE estimates are 

unanimously significant, with an exception being the IEFGS interaction term. Regarding 

the developed country group, the FE estimates for the IEFTR and IEFFIT exhibit different 

signs than those of the PCSE estimates, but the POLS estimates mirror the PCSE estimates 

in their entirety. The interaction terms for the developing country group using FE estimation 

oppose those of the PCSE estimates, however referring to our specification testing, the LM 

test for a fixed effect was barely significant at the 10% level, rendering these results to be 
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less efficient. The POLS estimates for the developing country group again mirror those of 

the PCSE estimates, with an exception being the IEFFIT interaction term which is 

insignificant and has a negative sign rather than a positive PCSE coefficient. To reiterate, 

our specification testing shows that the most efficient estimates are obtained through PCSE 

error structure. Contemporaneous correlation exists for each country group and given that 

serial correlation is less of a problem in our dataset, it becomes accurate to report the PCSE 

estimates as we have done throughout this thesis. With the above information fresh in mind, 

it now follows to discuss the limitations of our selected research methodology with the 

purpose being to further assess its validity and generalizability.  

 

6.5 Results Discussion & Limitations 

The product of our methodology is a credible and generalizable analysis measuring the 

moderating effect that institutions have on increases in EFR stemming from the 

implementation of renewable energy support policies. We corrected for heteroskedasticity 

and contemporaneous correlation, making the provided estimates and conclusions both 

unbiased and highly efficient. Our selected methodology limited us from measuring 

country-specific effects; however, we acknowledge that the unavailability of sufficiently 

granular data precluded us from taking this approach a priori. Ideally, this thesis would have 

more specifically measured the impact of institutions on the effectiveness of renewable 

energy support policies at increasing both foreign direct investment and domestic 

investment in renewable energy in isolation. To our knowledge, the necessary data to do so 

is only maintained within the Bloomberg New Energy Finance database, to which we did 

not have access. Our econometric model specification additionally limited us from more 

directly accounting for the influence that the sub-indices of the IEF and IPS have on 

investment decisions and growth in renewable energy in general. Although we did broadly 

account for these effects, the limitation arises due to the inclusion of the aggregate index 

rather than the individual components in our model. Referring to our sample selection, the 

results may have been more generalizable were we to have increased the number of 

countries selected for the analysis. However, the number of observations in both the 

developing and developed country groups were large enough to provide credible and valid 

estimates. 
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7. Conclusion 

7.1 Key Findings & Academic Contribution 

This thesis investigated the moderating effects that political and economic institutional 

frameworks have on renewable energy support policies in regard to their success at 

increasing investment into renewable energy. Our research sought to integrate the already 

robust body of research on institutional theory with the relatively new specialty of 

renewable energy policy research. The methodology by which we answered the research 

question consisted of an econometric analysis using panel data estimation, with the results 

being used to address the hypotheses listed in Table 14. 

 

Table 14: Results: Hypotheses 

Alternative Hypotheses 

Developed Developing 

Supported Not supported Supported Not supported 

H1 

An increase in the value of the Index of Economic 

Freedom will have a positive effect on EFR for 

both country groups. 

✓  ✓  

H2 

The Index of Economic Freedom will have a 

positive interaction effect on Feed-in-Tariffs for 

both country groups. 

 ✓  ✓ 

H3 

The Index of Economic Freedom will have a 

positive interaction effect on Auctions and Tenders 

for both country groups. 

✓   ✓ 

H4 

The Index of Economic Freedom will have a 

positive interaction effect on Tax Relief policies for 

both country groups. 

 ✓ ✓  

H5 

The Index of Economic Freedom will have a 

positive moderating effect on Grants and Subsidies 

for both country groups. 

 ✓  ✓ 

 

Our methodology produced valid and robust, though in some cases unexpected results. We 

hypothesized that stronger economic institutions would unanimously increase the 

effectiveness of policy instruments at promoting renewable energy investments, which 

proved to be notably untrue in two cases. For developed countries stronger institutions 

depressed the effectiveness of Tax Relief policy types, and for developing countries stronger 

institutions depressed the effectiveness of Auctions and Tenders. It is easier to elaborate on 

the cause of the latter compared to the former, as we have done with our previous 

argumentation to do with firm- and country-level corruption. The cause of the former is 
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more ambiguous and a necessary subject to further scrutiny. These unexpected results 

nevertheless remain an important academic contribution from our work due to the 

justification they provide for future research to focus on understanding the latent underlying 

causes. Interestingly, our results show that the above institutional moderating effects on Tax 

Relief policy types and Auctions and Tenders is reversed for developed and developing 

countries. Stronger economic institutions enhance the effectiveness of Auctions and 

Tenders for developed countries, with the same being true for Tax Relief policy types in 

developing countries. We partially relate this to the security of the associated cash flows 

tied to the investments specifically being promoted by each policy type. For example, FITs 

better facilitate the installment of new capacity compared to auctions and tenders (or bidding 

systems) because ex-ante fixed prices provide a safer investment environment leading to 

more investments by project developers (Menanteau et al., 2003). For developed countries, 

our results then suggests that the risk asssociated with the cash flows from auctions and 

tenders is mitigated in the presence of stronger instituions. We would expect to observe the 

same result for developing countries, perhaps even more substantially, though our results 

suggest this to be untrue. We additionally have shown that in the absence of renewable 

energy support policies, an improvement in the strength of economic institutions ultimately 

increases electricity generated from renewable sources.  

 

7.2 Future Research & Final Remarks 

A product of this thesis is the understanding that the effectiveness of policy instruments in 

promoting renewable energy investment is likely more closely related to the maturity of the 

renewable energy market rather than the stage of economic development. Previous studies 

unanimously follow the discourse of this thesis and rather compare between countries on 

the basis of the latter rather than the former, possibly being a cause of the inconclusive 

results maintained in the literature. Our research was less interested in the coefficients on 

the individual policy variables, and the validity of the present thesis is therefore not affected 

by this premise. Regardless, it could benefit academia considerably for future research to 

place a greater emphasis on this discourse, and on understanding this inconclusiveness in 

general. Future research may also use this thesis as a starting point in understanding the 

connections between more specific institutional factors and their impact on the effectiveness 
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of different policy instruments. As mentioned in the previous section, a limitation of our 

methodology was an inability to distinguish between the nuances of the institutional index 

chosen for our analysis. It is logical then to suggest that future research does more to 

integrate institutional theory with investment trends in renewable energy on a more granular 

level, meaning econometric models might consider utilizing our unique interaction method 

to address the low-level specific institutions and their impact on renewable energy support 

policy effectiveness. In summation, this thesis has provided evidence that economic and 

political institutions significantly influence the effectiveness of renewable energy support 

policies. In some instances, a negative relationship exists and in others a positive one, but 

nonetheless, our research proves that to determine an optimal policy mix for an economy, 

institutional factors must be fully integrated into the decision-making process for a 

government to maximize renewable energy investment both domestically and from abroad.  
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Appendices 
 
Appendix 1 

 

 
 
Appendix 1 shows the average values for the IEF sub-index Labor Freedom for all 

developed and developing countries for the years 2005, 2010, and 2015. We have excluded 

the year 2000 due to data unavailability.  

 
Appendix 2 

 

 
Appendix 2 shows the average values for the IEF sub-index Government Spending for all 

developed and developing countries for the years 2000, 2005, 2010, and 2015.  
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Appendix 3 

 

 
 

Appendix 3 shows the average values for the IPS sub-index Control of Corruption for all 

developed and developing countries for the years 2000, 2005, 2010, and 2015.  

 

Appendix 4 

 
 

 
 
 

Appendix 4 shows the average values for the IPS sub-index Rule of Law for all developed 

and developing countries for the years 2000, 2005, 2010, and 2015.  
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Appendix 5 

 
  Regression Results: Panel Corrected Standard Errors  

Variable 

Total Developed Developing 

Estimate PCSE p-value Estimate PCSE p-value Estimate PCSE p-value 

Intercept -21.5577*** 4.1623 0.0000 -89.0795*** 11.4329 0.0000 -3.0640 4.9572 0.5376 

Year 2001 0.1549** 0.0780 0.0479 -0.8543** 0.4497 0.0597 0.7603** 0.2350 0.0015 

Year 2002 0.3574* 0.1825 0.0512 -0.6700 0.5644 0.2374 0.0853 0.2816 0.7624 

Year 2003 0.5514** 0.2312 0.0177 -1.4605* 0.7857 0.0654 0.7543** 0.3988 0.0608 

Year 2004 0.8777*** 0.2557 0.0007 0.2758 0.8853 0.7559 0.5803 0.6111 0.3440 

Year 2005 1.0923*** 0.3207 0.0008 1.2098 1.1868 0.3099 0.5153 1.0014 0.6077 

Year 2006 1.1112*** 0.3873 0.0044 3.1517** 1.5962 0.0505 -0.3476 1.1343 0.7597 

Year 2007 2.1731*** 0.4765 0.0000 4.1091** 1.8357 0.0269 1.1421 1.3022 0.3821 

Year 2008 1.6512*** 0.5291 0.0020 3.2508 2.1070 0.1253 1.0748 1.5379 0.4859 

Year 2009 2.7553*** 0.6375 0.0000 1.6008 2.2454 0.4772 1.9771 1.2747 0.1234 

Year 2010 3.5907*** 0.6415 0.0000 2.4301 2.2763 0.2877 1.2973 1.5795 0.4130 

Year 2011 4.9736*** 0.6928 0.0000 4.8054** 2.4077 0.0481 1.6291 1.6428 0.3232 

Year 2012 6.6734*** 0.6982 0.0000 7.3839*** 2.5282 0.0041 2.9398* 1.5904 0.0668 

Year 2013 7.8154*** 0.7410 0.0000 8.5921*** 2.6916 0.0018 3.9737** 1.7079 0.0216 

Year 2014 9.7830*** 0.7445 0.0000 10.3268*** 2.8360 0.0004 5.8142** 1.7732 0.0013 

Year 2015 11.1063*** 0.8503 0.0000 9.9524*** 2.9959 0.0012 6.5677*** 1.8190 0.0004 

EI .0061*** .0017 .0013 .0056* .0030 .0672 -.0220*** .0061 .0000 

INT -.201*** -.0004 .0000 -.1181 .3691 .7496 -.2133*** .0452 .0000 

WIB .2148*** .0679   .0002 .9277*** .1256 .0000 .1319* .0085 .0571 

EFO -.0883*** .0154 .0000 .0019 .03882 .6163 -.1717*** .0206 .0000 

GDP  -.0045*** .0000 .0000 -.0004*** .0001 .0000 -.0007*** .0001 .0000 

FDI  -.0052 .0416 .3385 -.1533** .0673 .0245 -.6041** .2157 .0173 

CO2 -9.090*** 2.184 .0000 -14.54 11.01 .1890 -7.611*** 1.474 .0000 

IEF .4569*** .0704 .0010 .4759*** .1188 .0001 .3827*** .0881 .0000 

IEFAT .1283*** .0623   .0039 .1160*** .2065 .0000 -.3617*** .1046 .0065 

IEFTR .1625** .0383   .0165 -.2950** .1358 .0318 .3009** .1573 .0162 

IEFGS -.0358 .0269 .1823 -.0820 .0703 .2458 -.0306 .1178 .6984 

IEFFIT 0.9251*** .2658   .0031 .3622 .4701 .4424 .1601 .3482 .6628 

AT -1.170*** .4069 .0046 -7.995*** 1.368 .0000 2.049*** .6998 .0040 

TR -5.818** 2.768 .0364 2.6079** 1.059 .0154 -1.676* .6594 .0122 

GS 2.500 2.4146 .3011 .4871 .5465 .3745 -.0358 .4420 .9355 

FIT -5.691** 1.849 .0268 -3.276 .3382 .3343 -.6317 .0216 .7774 

Statistics 

 Total Developed 
 

Developing 

Adj R 

Squared 
.3984 .6568 .7127 

F-Statistic 7.813*** 10.82*** 13.72*** 

***, **, * denote significance at 1, 5, 10 percent level respectively   
 
Appendix 5 includes the main regression results included in our analysis, while also 

including the factored year variable as well as the intercept. These extended results were 

excluded from the former analysis for conciseness and readability, as the year dummies and 

intercept are not the focus of this thesis. 
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Appendix 6 
 

Other Panel Estimation (All Countries) 

 RE FE POLS 

 (1) (2) (3) 

EI 0.00 -0.01*** 0.01*** 

 (0.00) (0.00) (0.00) 

INT -0.10** -0.09** -0.12** 

 (0.05) (0.05) (0.05) 

WIB 0.19** 0.16** 0.36*** 

 (0.07) (0.07) (0.07) 

EFO -0.44*** -0.51*** -0.02 

 (0.02) (0.02) (0.02) 

GDP 0.00*** 0.00*** -0.00** 

 (0.00) (0.00) (0.00) 

FDI -0.05 -0.06 -0.08 

 (0.06) (0.06) (0.06) 

C02 4.47** 6.58*** -8.75*** 

 (2.12) (2.12) (2.12) 

IEF -0.08 -0.11* 0.16** 

 (0.06) (0.06) (0.06) 

IEFAT 0.15 0.13 0.19 

 (0.13) (0.13) (0.13) 

IEFTR -0.06 -0.05 0.11*** 

 (0.04) (0.04) (0.04) 

IEFGS 0.05 0.05 -0.06 

 (0.04) (0.04) (0.04) 

IEFFIT -0.01 -0.03 0.50** 

 (0.20) (0.20) (0.20) 

AT -8.48 -7.18 -10.30 

 (7.34) (7.34) (7.34) 

TR 4.32* 3.26 -6.72*** 

 (2.54) (2.54) (2.54) 

GS -3.26 -3.48 3.83 

 (3.17) (3.17) (3.17) 

FIT 0.97 2.41 -36.72*** 

 (13.67) (13.67) (13.67) 

Constant 9.75*  -3.38 

 (5.01)  (5.01) 

Notes: ***Significant at the 1 percent level. 

 **Significant at the 5 percent level. 

 *Significant at the 10 percent level. 

 
 

Appendix 6 includes the result of running Fixed Effect, Random Effects, and Pooled OLS 

on the group including all countries, after correcting for serial correlation and 

heteroskedasticity. 
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Appendix 7 
 

Other Panel Estimation (Developed) 

 FE POLS 

 (1) (2) 

EI -0.01*** 0.01*** 

 (0.00) (0.00) 

INT -0.65*** 0.07 

 (0.05) (0.05) 

WIB 0.07 0.82*** 

 (0.07) (0.07) 

EFO -0.54*** 0.01 

 (0.02) (0.02) 

GDP 0.00 -0.00* 

 (0.00) (0.00) 

FDI -0.03 -0.17*** 

 (0.06) (0.06) 

C02 -34.71*** -27.23*** 

 (2.12) (2.12) 

IEF 0.16** 0.67*** 

 (0.06) (0.06) 

IEFAT 0.30** 1.11*** 

 (0.13) (0.13) 

IEFTR 0.09** -0.44*** 

 (0.04) (0.04) 

IEFGS -0.04 -0.12*** 

 (0.04) (0.04) 

IEFFIT -0.41** 0.57*** 

 (0.20) (0.20) 

AT -19.68*** -75.39*** 

 (7.34) (7.34) 

TR -8.05*** 36.14*** 

 (2.54) (2.54) 

GS 2.66 8.07** 

 (3.17) (3.17) 

FIT 30.35** -49.47*** 

 (13.67) (13.67) 

Constant  -99.70*** 

  (5.01) 

Notes: ***Significant at the 1 percent level. 

 **Significant at the 5 percent level. 

 *Significant at the 10 percent level. 

 

Appendix 7 includes the result of running Fixed Effect and Pooled OLS on the developed 

country group, after correcting for serial correlation and heteroskedasticity. 
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Other Panel Estimation (Developing) 

 FE POLS 

 (1) (2) 

EI 0.03*** -0.02*** 

 (0.00) (0.00) 

INT -0.07 -0.17*** 

 (0.05) (0.05) 

WIB 0.18** 0.18** 

 (0.07) (0.07) 

EFO -0.29*** -0.14*** 

 (0.02) (0.02) 

GDP 0.00* -0.00*** 

 (0.00) (0.00) 

FDI -0.11* -0.40*** 

 (0.06) (0.06) 

C02 3.72* -7.48*** 

 (2.12) (2.12) 

IEF -0.10 0.23*** 

 (0.06) (0.06) 

IEFAT 0.11 -0.31** 

 (0.13) (0.13) 

IEFTR -0.14*** 0.51*** 

 (0.04) (0.04) 

IEFGS 0.08** -0.19*** 

 (0.04) (0.04) 

IEFFIT -0.40** -0.21 

 (0.20) (0.20) 

AT -5.46 17.61** 

 (7.34) (7.34) 

TR 8.96*** -27.98*** 

 (2.54) (2.54) 

GS -6.11* 9.31*** 

 (3.17) (3.17) 

FIT 24.97* 16.80 

 (13.67) (13.67) 

Constant  6.81 

  (5.01) 

Notes: ***Significant at the 1 percent level. 

 **Significant at the 5 percent level. 

 *Significant at the 10 percent level. 

 
 

Appendix 8 includes the result of running Fixed Effect estimation and Pooled OLS on the 

developing country group, after correcting for serial correlation and heteroskedasticity. 
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PCSE <- pcse(LMA, groupN = DST$Country, groupT = DST$Year) 

 

Appendix 9 includes the code required to index the standard errors by country and year for 

each of the three country groups in order to arrive at the Panel Corrected Standard Errors, 

therefore correcting for heteroskedasticity and contemporaneous correlation.  
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