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Abstract 
With national cuts on solar PV subsidies and the current “oversupply” of panels, the global solar 

market is clearly threatened by a contraction. Yet, the need for more solar power is apparent, 

particularly for the world’s poor and vulnerable population. Instead of securing modern energy 

access for these people, trade interests have triggered a counterproductive solar trade war. This 

contemporary legal study addresses these issues by examining existent and potential instruments for 

stimulating a North-to-South solar capital flow. 

The research finds that recent reforms of the CDM will do little difference from previous deficiencies, 

as local investment barriers are not reflected in the monetary support of the clean development 

mechanism. Competing technologies are successfully keeping solar out of the game while baseline 

requirements are undermining the poor. 

Inspired by national renewable energy law and policy, international alternatives could address these 

shortcomings. While feed-in tariffs have been commonly advocated, the REC model seems far more 

appropriate in an international context. Its ability to be traded separately from the electricity makes 

it a perfect candidate as a substitute for the CDM. Entrusted with certain features it could address 

the geographical unbalance and provide with greater investor certainty. But the scheme(s) are under 

current WTO regulations required to be non-discriminatory, making it highly questionable to believe 

that developed countries would ever fund such incentive. It is not likely that solar capital exporters 

want Chinese solar PV manufacturers, who are already receiving significant production subsidies, to 

receive the same benefits as other producers. However, if countries adversely effected by subsidies 

where allowed to offset the injury by discriminating Chinese producers in international REC schemes, 

the Author believes that it would be easier to sell such a concept and implement it, for the benefits 

of climate change mitigation and adaptation as well as the world’s vulnerable and poor nations. 

However, this would require extensive reforms under WTO which the Author calls for.  

Key words: Solar PV, renewable energy, trade, prohibited subsidies, actionable subsidies, 

countervailing duties, climate change, mitigation, adaptation, developing countries, investment 

barriers, clean development mechanism, feed-in tariffs, renewable energy certificates, law and 

policy. 
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1. Introduction 
Stimulating renewable energy in developing countries has many recognized benefits, not only for 

climate change mitigation but also for enhancing the socioeconomic conditions and climate 

adaptability of many vulnerable societies and economies. Solar photovoltaic (PV) ,1 with its ability of 

providing power solutions of various sizes and in remote places, have proven to be among the 

technologies with greatest potentials of powering up the global South. Still, the pace in which this 

region absorbs investments in solar power is far from adequate. A number of barriers are 

undermining the true potential of the technologies, which is of great concern for the work under the 

United Nations Framework Convention on Climate Change (UNFCCC) and the World Trade 

Organization (WTO). With a growing share of global emissions, it is imperative that much greater 

efforts are focused on addressing climate change in the developing world. However, the 

international community has so far failed to adopt measures that would provide with adequate 

incentives for a scale-up of solar power investments in these parts of the world. 

A clean development mechanism (CDM), which is a performance-based carbon emissions offset 

mechanism, has been established under the climate regime for promoting the transfer of clean 

technologies. But solar power and other promising renewable energy technologies have been heavily 

underrepresented. This failure has spurred the ideas of introducing alternative international 

incentives, inspired by national law and policy. However, the research on these subjects is very 

limited. In fact, the consequences of international trade law for such incentives have never been 

explored, even though they clearly have significant impacts on trade and trade relations.  

The current solar trade war, where Members of the WTO are protecting their domestic solar PV 

industries with subsidies and import tariffs, is an obvious indication of the strong interests involved. 

Solar power has become a multibillion dollar industry, attracting not only climate change advocates 

but also many investors. Yet, as a result of cuts on national solar power support, the industry is 

bleeding due to low or non-existent margins. This could severally undermine a technology which has 

great potential for providing developing nations with modern energy and assist in mitigating climate 

change.  

1.1 Aim of Study 
This study serves the purpose of increasing the knowledge of challenges and prospects associated 

with promoting a scale-up of solar power in developing countries, with particular focus on least 

developed countries (LDCs) and vulnerable states. It explores the shortcomings of the CDM and the 

potential of utilizing rules of the climate regime for alternative performance-based incentives. In 

addition, suitable incentives are examined in the light of WTO law as it provides with comprehensive 

rules on subsidization. Thus, as main objectives, the research strives to identify necessary and 

desirable considerations, from a climate and trade law perspective, when introducing and tailoring 

alternative international performance-based incentives for solar PV investments in poor and 

vulnerable countries. 

  

                                                           
1
 Note: Solar PV refers to several different photovoltaic technologies but is in this study referred to as one. 
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When pursuing the objective(s) of the study, the following questions will be address concerning the 

climate regime:  

 Why does the climate regime fail to promote sufficient solar power for poor and vulnerable 

countries? 

 Can alternative performance-based incentives, inspired by national law and policy, be 

adopted to work on an international level for a scale-up of solar PV in developing countries? 

 Can applicable incentives be tailored to address the identified shortcomings of the CDM 

concerning solar PV diffusion? 

In addition, when examining applicable alternative performance-based incentives in the light of WTO 

law, the following questions are addressed:   

 Can an international performance-based incentive, for a scale-up of solar power installations 

in poor and vulnerable countries, be adopted so that it is complying with laws on trade, while 

at the same time as it meets trade interests(?); or 

 Does an adequate application of international performance-based incentives require 

international legal reforms?   

1.2 Method 
There are diverse areas of laws examined in this study. Each of them has their respective features 

and forms. Thus, in order to adequately distinguish their content and impact, with the challenges and 

prospects they entail, the study needs to focus on different legal sources. International climate law is 

a legal doctrine characterized by its lack of effective dispute settlements mechanisms which 

interprets and applies the law. Instead, the content of rules and principles is clarified in the 

institutional work, authorized by the Member states and informed by science. Thus, when examining 

the content and performance, focus will be on the institutional and operational application of the 

laws, which requires also a review of literature and other non-traditional “legal” sources. This holds 

that the CDM will be examined not only in law but also in performance.  Different kinds of sources 

will be reviewed, such as journals and reports from civil society stakeholders. The validity and 

strength of these sources are determined by their magnitude and rationality. For instance, the claims 

of abusing HFC-23 under the CDM are valued by measuring its rationality and occurrence amongst 

different actors.  

Similarly to international climate law, the examination of alternative performance-based incentives is 

conducted by a literature review of the instruments’ specific characteristics. While laws and policies 

support the examination, the research of the incentives is presented on a conceptual level rather 

than a country-by-country level. There are plenty of reasons for this approach. The most important is 

that a more comprehensive approach is not necessary for the selected instruments. In addition, 

while many countries have adopted different versions of the instruments, they more or less share 

the same features. The impact of these measures on the solar PV sector is, as will be discussed, also 

subject to other factors, such as mutual supporting policies and investment barriers.  

In contrast to international climate law, WTO law has an established dispute settlement system 

frequently used by the member states. The content has therefore been distinguished in the judicial 

and quasi-judicial interpretation of the WTO bodies. Thus, when examining international trade law, 

traditional legal sources will have greater role than when examining the previous parts.  
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1.3 Limitation and assumptions 
This study focuses on international legal norms that concerns or are relevant for the transfer of 

technologies from the developed to the developing world. The norms and instruments under 

international climate law that serve this purpose are relatively easy to distinguish and clearly limited. 

The legal characteristics of the international trade law differ in that respect, making it possible to 

trigger several areas of WTO law when dealing with funding of renewable power generation. For 

instance, in the recent dispute concerning Ontario’s renewable energy program, provisions on local 

content requirements under both the Agreement on Trade-Related Investment Measures (TRIMs) 

and the Agreement on Subsidies and Countervailing Measures (SCM Agreement) was challenged. 

Even thought the Panel did not finding a violation of the SCM Agreement, the not yet adopted or 

appealed outcome is highly controversial and the application on an international level might differ 

significantly. Regardless of this decision and for the reasons discussed below, the present research 

focuses on the rules and principles contained in the SCM Agreement and that are relevant for the 

alternative international instruments discussed in this paper. The Author acknowledges that the 

drafters of the treaty might not have anticipated alternative subsidization schemes of this 

international nature, but finds in line with the argumentation that they nevertheless are applicable 

for this study. This is also supported by the purposive approach called for in accordance to the 

additional provisions on export subsidies under Article XVI:2 of the General Agreement on Tariffs and 

Trade 1994 (GATT). 

Technology transfer can involve many different products with similar properties. It is a contentious 

and important subject under WTO law on subsidization to determine whether a good is a ‘like 

product’. For instance, while it ought to be easy to distinguish solar PV from fossil fuel power 

generators, it can be hard to separate solar PV from other renewable power technologies, in 

particular concentrated solar power technologies which is another form of converting solar energy 

into electricity. However, this study does not concern the issue of ‘like products’ under WTO law. In 

fact, the Panel under the WTO’s dispute settlement system indicated recently that a country have a 

right to decide on the energy-mix for the purpose of securing an adequate energy system. Thus, the 

discussion on ‘like products’ is not considered, although recognized. 

There are a wide range of laws and policies that introduces monetary incentives for promoting 

renewable energy worldwide, including tax credits, rebates and grants, feed-in tariffs and renewable 

energy portfolios.2 They can be divided into the two categories production-based incentives and 

investment-based incentives.3 This study focuses on the former since it is based on the actual energy 

output of renewable systems. Considering the need of covering the increasing energy demand in 

developing countries for mitigation climate change and promoting renewable energy for adaptation, 

encouraging the amount of clean electricity generated is very important for alternative international 

renewable energy instruments. Production-based incentives encourage the optimal system design 

and installation.4 It stimulates a continued improvement of solar power as the level of compensation 

                                                           
2 UNEP, UNEP Handbook for Drafting Laws on Energy Efficiency and Renewable Energy Resources (2007) 

<http://www.unep.org/environmentalgovernance/Portals/8/documents/UNEP_Energy_Handbook.pdf> 

accessed 21 November, 2012.   
3
 Green Rhino Energy, ‘Incentive Schemes for Renewable Energy, 

<http://www.greenrhinoenergy.com/renewable/context/incentives.php> accessed 14 December 2012.  
4
 DsireSolar, ‘Direct Cash Incentives’ <http://www.dsireusa.org/solar/solarpolicyguide/?id=10> accessed 4 

December 12.  
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is dependent on the performance of the technology and the adequacy of the installation. Thus, the 

incentive of making the technology more efficient when converting the solar energy to electricity is 

not affected negatively.5 There are many different performance-based incentives but this study 

focuses on the most commonly used and debated, namely feed-in tariffs (FiT) and quota systems 

supported by renewable energy certificates (RECs).  

Apart from the legal requirements, the success of the examined instruments depends on the level of 

monetary support they provide investors but it goes beyond the scope of this study to elaborate on 

these economic figures. As such, the study does not focus on the interconnected subject of ‘adverse 

effect’ in the SCM Agreement, which is highly determined by market conditions. Nevertheless, it 

should be noted that the level of compensation and size of the scheme could have a decisive role for 

determining the existence of these effects. 

With these limitations and the assumption that all countries have ratified relevant treaties, the 

objective of the research is pursued.  

 

  

                                                           
5
 Judith Lipp, ‘Lessons for effective renewable electricity policy from Denmark, Germany and the United 

Kingdom’ (2007) 35 Energy Policy 5481. 
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2. Switch on the Sun 
Solar energy is the Earth’s most abundant energy source but it is far from adequately utilized. Solar 

power technologies have been held to have great potential for providing the over 1.3 billion people 

that are without modern energy globally, particularly since they are found predominately in 

developing countries.6 Although dependent on weather conditions, solar power generation is not 

concerned with the same issues as other renewables, such as regeneration of biomass and 

movement of the wind and waters. Thus, solar technologies can, together with other renewable 

energy technologies, play an important role in securing a reliable supply of electricity in a sustainable 

energy-mix.  

The focus on solar power in this study should not be seen as a blunt reliance on solar technologies, 

but rather as the understanding of solar PV as a viable component in a more comprehensive 

mitigation and adaptation package. As seen in Figure 1, the irradiation of solar energy is particularly 

high in many developing countries. It is therefore of particular interest when discussing initiatives 

focusing on these regions.  

Figure 1: Yearly sum of Global Horizontal Irradiation (GHI)  

 
Source: Meteonorm 7.0 (www.meteonorm.com); uncertainty 8 % 

Period: 1986-2005; grid cell size: 0.25° 

Solar PV is the most common and fastest growing solar power technology in the world. The 

technology utilizes both direct radiation and diffuse radiation making it capable of converting energy 

on cloudy days. 7 Solar can relatively easily be used to supply modern energy for various purposes, 

ranging from rooftop installations on small households to larger sun parks that supplies communities 

and industries with electricity. The specific feature of solar power has even opened for greater 

possibilities to provide clean electricity to people that live off-grid, which is the case in many 

developing countries where the energy poverty is a major problem for environmental protection and 

                                                           
6
 International Energy Agency, World Energy Outlook 2011: Special Report: Energy for All (2011) 

<http://www.iea.org/publications/freepublications/publication/weo2011_energy_for_all-1.pdf> accessed 5 
January 2013. 
7
 International Energy Agency, ‘Transforming Global Markets for Clean Energy Products: Energy Efficient 

Equipment Vehicles and Solar Photovotaics’ (2010) IEA Report for the Clean Energy Ministerial 
<http://www.iea.org/publications/freepublications/publication/global_market_transformation-1.pdf> 
accessed 12 December 2012.  
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development. In these countries, accessible solar energy can mitigate the problems of deforestation 

caused by the need of firewood, while solar at the same time can provide with energy for more 

advanced development purposes, such as powering computers and telecommunication. 

Despite the mentioned growth of solar PV, there are several reasons why it needs to be stimulated in 

order to successfully access the markets of many developing countries.  

2.1 Investment Barriers in Developing Countries 
There are several barriers for investments in solar power, common also in developed countries but 

more distinct in developing countries. These include but are not limited to; 

 lack of supporting government policy; 

 lack of information dissemination and consumer awareness about solar power; 

 low costs of conventional energy systems (sometimes worsen by fossil fuel subsidies); 

 business traditions and know-how that favor established energy systems; 

 inadequate funding options for solar technologies; 

 failure to account for all costs and benefits of energy choices; 

 insufficient workforce skills and training; 

 inadequate infrastructure; 

 lack of community participation in energy choices and renewable energy projects.8 

Additional barriers are involved when dealing with foreign investments, which is very important for a 

scale-up of global solar power, no matter if it concerns developed or developing countries. Although 

international investments and trade can bring about many benefits by diversifying the portfolio and 

increase the return of a company, international transactions are associated with many financial risks, 

such as transaction costs and currency risks. 

According to research by the Deutsche Bank Climate Change Advisors, stimulation investors’ interest 

is vital for achieving renewable energy targets. They are the forefront of the energy transformation 

but they need legal and policy frameworks that provide with transparency, longevity and certainty 

(TLC). Transparency shall provide investors with a manageable renewable energy policy structure 

which is easy to understand and utilize, while also ensuring a credible and stable investment 

environment. It is closely related to the longevity that refers to the need of ensuring an adequate 

time horizon for the return of the investment. Certainty means that investors need measurable 

revenues to ensure a reasonable return of the investment.9  

As discussed below, many of these barriers are acknowledged under the CDM’s procedures and 

modalities but it fails to deliver true results. 

                                                           
8
 Margolis, R. & Zuboy, J., ’Nontechnical Barriers to Solar Energy Use: Review of Recent Literature’, Technical 

Report NREL/TP-520-40116 (2006) National Renewable Energy Laboratory 
<http://www.nrel.gov/docs/fy07osti/40116.pdf> accessed 4 December 2012. 
9
 DB Climate Change Advisors, ‘Paying for Renewable Energy: TLC at the Right Price: Achieving Scale through 

Efficient Policy Design’ (2009) 
<https://www.dbadvisors.com/content/_media/1196_Paying_for_Renewable_Energy_TLC_at_the_Right_Price
.pdf> accessed 28 December 2012. 



 

10 

 

2.2 Towards Grid Parity and a Green Economy 
A large number of laws and policies have been adopted in attempts of overcoming the barriers 

associated with solar power. They have been adopted in various forms and combinations. These 

incentives have the potential to accelerate the pace in which renewable power can become 

competitive with conventional electricity and stimulate a green economy.  

Germany has the largest solar PV market in the world, despite the fact that many countries have 

greater solar irradiation. Under the country’s Renewable Energy Act (in German: Erneuerbare-

Energien-Gesetz, EEG), a FiT scheme has been introduced for various renewable power technologies, 

including solar power. According to initial estimates of a research by the German Federal 

Environment Minister (in German: Bundesministerium für Umwelt, Naturschutz und 

Reaktorsicherheit, BMU), the EEG has contributed to approximately 262.000 of the 367.000 jobs 

attributed to the renewable energy industry.10 While these positions are not solely connected to 

solar power, solar PV has had a significant impact on the German market. In 2010, 19.5 billion Euros 

was invested in solar PV installations in Germany which almost represent 75 % of the country’s entire 

construction of renewable energy that year.11 As seen in Diagram 1, the installed capacity and 

generated power of solar PV in the country has experienced an exponential increase during the last 

few years, reflecting the level of the tariffs and the decreasing prices on solar PV components.    

Diagram 1: Installed capacity and energy supply from photovoltaic installations in Germany 

 
Source: BMU-KI III 1 according to Working Group on Renewable Energy-Statistics (AGEE-Stat).

12
  

Interestingly, while the development seen in the graph has been stimulated by the FiT and world 

market prices, the domestic solar power industry are showing signs of optimizing processes for 

                                                           
10

 BMU, ‘Renewable Energy Sources in Figures: National and International Development’ (2011) at 36 
<http://www.bmu.de/fileadmin/bmu-
import/files/english/pdf/application/pdf/broschuere_ee_zahlen_en_bf.pdf> accessed 29 December 2012. 
11

 Id. at 34.  
12

 Retrieved from BMU, ‘Development of renewable energy sources in Germany 2011: Graphics and tables’ 
(2012) at 27 <http://www.bmu.de/fileadmin/bmu-
import/files/english/pdf/application/pdf/ee_in_deutschland_graf_tab_en.pdf> accessed 30 December 2012.  
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better cost-efficiency. When trying to identify the reasons of the price difference of solar PV 

installations in Germany and U.S., a comparative study highlighted that the soft costs (i.e. 

administrative costs related to permitting, licenses and connecting to the grid and business costs 

such as experiences labor and other business procedures) were significantly lower in Germany than 

in the U.S.13 Several factors have been identified as possible reasons for this differentiation, including 

lower installation labor costs in Germany thanks to the experience and economies of scale that the 

FiT and administrative streamlining.14  

This highlights that adequately tailored instruments for stimulating renewable energy technologies 

can stimulate education and training in how to optimize the output of clean technologies. Subsidies 

can promote a transformation of the public and private sectors so that they become more cost-

efficient when dealing with renewable energy. Thus, current barriers can be eliminated in the long 

run, making it possible for solar PV to reach grid parity and competitiveness, which assists in the 

transition towards a green economy. However, admits the current development in the solar power 

industry, renewable energy support have also been held to create a scenario where artificially low 

prices make governments believe that subsidies are no longer needed.15  

2.3 Contraction of the Solar Power Market 
Producers of Solar PV components are currently experiencing very low or non-existent margins due 

to an oversupply of solar power components. This situation has developed because of the mismatch 

of public decision-making and the strategic business expansion of many solar PV companies. They 

have, on the one hand, invested in order to meet a projected increase of solar power demand 

stimulated by subsidies,16 while governments, on the other hand, are cutting or abandoning plans on 

solar power support. The rapid growth of solar PV installations in many European countries has made 

governments worry that FiT costs creates an unsustainable social burden.17 The validity of these 

perceptions can be questioned, particularly given the costs of not acting on climate change.18 

Nevertheless, it has created, what seemingly can become, a short-term acceleration of solar PV 

installations as the low prices stimulates an increasing demand. The problem is that the supply 

cannot be sustained at these levels. Even though industrial innovations and other production cost 

improvements have pressed module prices significantly,19 the current levels have forced many 

companies to cut their production and some have even gone insolvent, affecting also the highly 

subsidized Chinese manufacturers who many regard to be part of the problem. 

                                                           
13

 Seel, J., Barbose, G. & Wiser, R., ‘Why Are Residential PV Prices in Germany So Much Lower Than in the 
United States?: A Scoping Analysis’ (2012) Lawrence Berkeley National Laboratory 
<http://eetd.lbl.gov/sites/all/files/publications/lbnl-german-us-pv-price-comparisons-final.pdf> accessed 30 
December 2012. 
14

 Id. at 17. 
15

 Mints, P., ‘How Grid Parity (Among Other Fallacies) Almost Killed The Solar Industry...and why it will survive 
despite it’ (12 oktober 2012) <http://www.renewableenergyworld.com/rea/news/article/2012/10/how-grid-
parity-among-other-fallacies-almost-killed-the-solar-industry> accessed 4 January 2013.  
16

 Ibid. 
17

 Prest, J., ‘The Future of Feed-in Tariffs: Capacity Caps, Scheme Closure and Looming Grid Parity’ 1 Journal of 
Renewable Energy Law & Policy at 26. 
18

 See for instance Stern, N., (2007) The Economics of Climate Change (‘Stern Review’). 
19

 IRENA, ‘Solar Photovoltaics’ Working Paper Power Sector Volume 1 Issue 4/5 at 15-19 
<http://www.irena.org/DocumentDownloads/Publications/RE_Technologies_Cost_Analysis-SOLAR_PV.pdf> 
accessed 30 December 2012. 
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2.4 A Counterproductive Solar Trade War 
Renewable energy has become a market of significance and solar PV is not an exception. In 2011, 

new investments in solar power reached USD 147 billion, jumping up 52 % from the previous year.20 

Many countries have used subsidies to spur this development but now it seems like the tide has 

changed for the worse. Following the complaints of several U.S. solar manufactures, on November 8, 

2011,21 the Department of Commerce initiated an investigation into the heavily subsidized Chinese 

solar PV industry. It was the starting point of what now is known as the solar trade war. Not only 

have the U.S. adopted import duties on Chinese PV components but the EU is expected to follow 

pursuit this year, while China as initiated investigations upon American and European solar PV 

materials. 

The solar trade war can have negative impacts on both industry and environment. Even if 

protectionism can protect the domestic production of solar products, other interdependent sectors 

within the protected area can suffer. For instance, the American company GT Advanced, a world 

leading supplier of equipment for making PV-grade polysilicon and ingots, has warned that the trade 

war can lead to cuts also in the U.S., even if China do not impose tariffs on American products. The 

expected decrease of contracts from the Chinese industry cannot easily be compensated.22 Another 

problem is that the tariffs on Chinese solar products will increase the prices in the domestic market 

which most likely will be harmful for those working with installing solar panels.23 Thus, trade barriers 

will most likely also affect the domestic labor market due to the complexity of the global solar 

market, with its international network of manufacturers, suppliers of necessary components and 

machines, resellers, installers and so forth. This will probably undermine the progress that some 

countries have made in moving closer to grid parity and a green economy, as discussed above. It is 

important to find alternative solutions. 

2.5 Reconciling Solar Power Support with Market Interests 
The solar trade war discloses the many interests which need to be considered when discussing 

international subsidies for solar PV. It is not only a question of examining the compatibility of 

different areas of laws but also a matter of reconciling trade interests with potential international 

instruments and rules. China has already grown to be a market leader on solar PV .24 It is highly 

doubtful to expect developed countries to fund mechanisms which would confer heavily subsidized 

Chinese manufacturers the same benefits as other solar PV companies. 

  

                                                           
20

 REN21, Renewables 2012: Global Status Report (2012) at 61 <http://www.map.ren21.net/GSR/GSR2012.pdf> 
accessed 6 December 2012. 
21

 U.S. Department of Commerce, ‘Fact Sheet’ (2012) <http://ia.ita.doc.gov/download/factsheets/factsheet-
prc-solar-cells-ad-prelim-20120517.pdf> accessed 5 January 2013. 
22

 Stromsta, K.-E., ‘GT Advanced warns of job cuts if PV trade war escalates’ Recharge News 20 September 2012 
<http://www.rechargenews.com/energy/solar/article323581.ece> accessed 5 December 2012. 
23

 Woddy, T., ’Solar Installers Caught In Cross Fire Of Escalating China Trade War’ (18 May 2012) Forbes 
<http://www.forbes.com/sites/toddwoody/2012/05/18/solar-installers-caught-in-cross-fire-of-escalating-
china-trade-war/> accessed 16 December 2012.  
24

 See Earth Policy Institute, ‘Eco-Economy Indicator: Solar Power 2011’ <http://www.earth-
policy.org/datacenter/xls/indicator12_2011_all.xls> accessed 7 January 2013.  
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3. Solar Technology Transfer and the Climate Law Regime 
The UN framework Convention on Climate Change (UNFCCC) was adopted after the negotiations 

United Nations Conference on Environment and Development (UNCED; also known as the Earth 

Summit) in 1992. The Convention is the main treaty dealing with climate change on the international 

level. It does not itself set out any limits on GHG emissions, although the primary objective is to 

stabilize such emissions to a level that would prevent dangerous anthropogenic interference with the 

climate system. The vague commitments on stabilization and absence of explicit commitments on 

reductions have been subject to both academic and governmental criticism.25 However, while failing 

on specifying detailed timeframes and quantified limitations of GHG, the Convention establishes the 

institutional and intergovernmental foundation for intensifying the work on these matters. It sets up 

a basis for further improvements on addressing climate change. By formulating required approaches 

to address climate change, guided by legal principles, the Convention has established a framework 

for future initiatives. Even if much greater efforts are required to achieve its primary objective, it has 

been argued that the success of the Convention does not lie with the commitments themselves but 

in the evolution they open up for. At adoption, the Convention managed to establish an equitable 

balance that satisfied interests of the greater majority of developed and developing countries.26 

Today, 195 parties, including the EU as one party,27 have ratified the Convention which makes it of 

great legal significance for future negotiations agreements. 

3.1 Shine a Light on the Double-Track Approach 
As a primary rule of the Vienna Convention on the Law of Treaties Article 31.1, treaties shall be 

interpreted in accordance to their ordinary meaning in the light of its purpose of objective. The 

teleological approach shall only be applied when the textual interpretation results in any ambiguity.28 

Nevertheless, the objectives of the UNFCCC have great legal significance when operationalizing the 

work under the Convention. It informs the Parties on how to implement the commitments of the 

Convention, including on technology transfer.  

3.1.1 Mitigation  

The primary objective of the UNFCCC is to mitigate climate change which means that states should 

take action to reduce carbon emissions. There are countless human activities that release 

greenhouse gases into the atmosphere, such as deforestation, construction, transport and energy 

use. Thus, states could decide to focus on different sectors, which are appropriate given their specific 

conditions,29 in order to accomplish the mitigation called for under the UNFCCC. However, in reality it 

is evident that a holistic approach is necessary, which includes comprehensive commitments in all 

sectors, particularly given that emissions have increased since the adoption of the UNFCCC. 

Nevertheless, the abundance of solar energy in developing countries makes solar power generation 

important for achieving the main objective of the UNFCCC. 
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3.1.1 Adaptation  

The consequences of climate change are multifaceted, including several short-term and long-term 

changes, such as sea level rise, water stress, biodiversity loss and impacts on industry and society, 

particularly poor communities in high risk areas.30 The Convention clearly recognizes some of these 

changes as inevitable. It pursues a double track approach where the primary objective is 

complemented by the second objective of adaptation, which embraces the need of society to reduce 

exposure to negative impacts of climate change.31  

Traditionally, the discussion of the energy sector generally revolves around mitigation measures but 

climate change can also bring about significant impacts on both energy supply and demand. The EU 

has, for instance, emphasized that glaciers retreat can result in a decrease of about 25 % hydropower 

production in the Southern parts of Europe.32 Many other countries, such as India and Nepal, are 

facing similar problems, while drought is a major issue for many hydro-dependant African nations.33 

Thus, securing energy supply in these countries with a greater energy mix, which includes solar 

power, has gained increasing recognition for its importance for adapting the energy system to 

climate change.   

3.2 Guiding the Commitment on Clean Technology Transfer 
The UNFCCC sets out a non-exhaustive list of principles under Article 3 which should guide the 

actions of the Parties.34 Principles differ from laws in that they do not strictly need to be obeyed but 

considered when taking decisions,35 which can be distinguished in the wording of the provisions on 

commitments of the UNFCCC. However, regardless of their legal strength, they are a tool of law, 

operationalized under the work of the UNFCCC’s institutional bodies and commonly used in the 

climate change negotiations when arguing for further commitments and initiatives.  

3.2.1 Calling for Cooperation and a Supportive System 

Article 3.1 includes the principle of ‘common but differentiated responsibilities and respective 

capability’ which probably has caused most problems when negotiating a new climate change treaty. 

Often only referred to as ‘common but differentiated responsibilities’, as written in Article 7 of the 

Rio Declaration, the principle seems to have enforced the opposition between many developed and 

developing countries causing a stalemate in the negotiations. 
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The principle acknowledges the historical difference between developed and developing countries in 

the contribution to climate change problems, while also recognizing their respective capacity and 

restraints to tackle these problems.36 This does not mean that developing countries should not take 

action on climate change as all parties should act within their respective capabilities.37 However, as 

stipulated in Article 3.1, ‘developed country Parties should take the lead in combating climate change 

and the adverse effects thereof’. This does not only refer to reducing emissions, as called for under 

Article 4.2(b) UNFCCC, but also for the diffusion of technologies that ‘control, reduce or prevent 

anthropogenic emissions of greenhouse gases’. Thus, according to Article 4.1(c) all Parties shall ‘take 

into consideration the common but differentiated responsibilities and their specific national and 

regional development priorities, objectives and circumstances’ when promoting and cooperating in 

the transfer of technologies, which obviously includes solar power technologies. Considering the 

historic emissions of developed nations and the stronger capacity of wealthier countries, the 

scientific understanding of this would imply that these nations should assist those with less capacity 

to tackle climate change. However, science only informs on these matters. Ultimately, it is up to 

political decisions.38 Nevertheless, Article 4.5 of the Convention explicitly calls developed countries to 

‘take all practicable steps to promote, facilitate and finance, as appropriate, the transfer of, or access 

to, environmentally sound technologies and know-how to other Parties, particularly developing 

country Parties, to enable them to implement the provisions of the Convention’. It clearly recognizes 

the constraints of many developing countries by including this additional commitment for developed 

countries. However, the open-ended principle makes the commitments on diffusing technologies 

very vague. 

The dilemma is not made easier by the wide range of actions available for promoting and 

cooperating on clean technology. Article 4.1(c) does not only call for Parties to promote and 

cooperate in transferring these technologies but also for the development and application of them. 

Considering the interests of acquiring market shares on the growing global renewable energy market, 

as expressed under the current solar trade war, it is not strange that resources are focused on 

making domestic industries more competitive. Thus, the Parties may priorities development before 

diffusion, and argue that development, rightfully, can lead to diffusion, just as promoting transfer of 

clean technologies could lead to their development and application. The interdependent nature of 

different approaches to promote and cooperate on clean technologies makes it very hard to draw 

any conclusions on how Parties, in accordance to Article 4.1(c), should act. The Convention opens for 

innovative solutions on the matter but makes an explicit reference to principles of free trade. 

Article 3.5 calls the Parties to ‘cooperate to promote a supportive and open international economic 

system that would lead to sustainable economic growth and development in all Parties, particularly 

developing country Parties’. It is assumed that this will enable them to better address the problems 

of climate change. However, the measures taken, including unilateral ones, ‘should not constitute a 

means of arbitrary or unjustifiable discrimination or a disguised restriction on international trade’. 

The principle clearly holds that subsidies for promoting clean technologies need to acknowledge the 

rules established under international trade law, which is further discussed below. 
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3.2.2 Setting the Priorities  

According to Article 3.2, considerations should be taken to the vulnerability of Parties, particularly 

developing countries, when implementing the provisions of the Convention. This principle is further 

expressed in Article 4.8 by emphasizing that special consideration shall be taken, when implementing 

the commitments, to the specific needs and concerns of developing country Parties. This should be 

done in accordance to explicit specified elements of vulnerability. Apart from the vulnerability list 

provided in Article 4.8, the specific needs and special situations of least developed countries (LDCs) 

(Article 4.9) and the situation of Parties, particularly developing countries, with economies 

vulnerable to the adverse effects of response measure to respond to climate change (Article 4.10) 

shall be considered when implementing the commitments of the Convention. The principle 

acknowledging vulnerability under the UNFCCC is very much materialized in the adaptation 

approach.  

3.4 Institutional Framework 
As indicated above, Article 4.5 is the main provision under the UNFCCC that calls for a technology 

transfer from North to South. In order to enhance the work on diffusing clean technologies, an 

institutional arrangement of advisory and implementing bodies has been established under the 

Convention. The “supreme body”, Conference of the Parties (COP), receives advice from two 

subsidiary bodies: the Subsidiary Body for Scientific and Technological Advice (SBSTA) and the 

Subsidiary Body for Implementation (SBI). Transfer of environmentally-friendly technologies is a key 

concern of the SBSTA but also the SBI is involved as it gives guidance on financial matters.39 Funding 

is the component on which all other activities under the Convention depend.40 Thus, even if the SBI 

only advices on financial issues, it has a very important advisory function under the UNFCCC. 

The importance of accomplishing a well functioned system for transferring technologies has resulted 

in the creation of the Expert Group on Technology Transfer (EGTT) and a Technology Transfer 

Framework (TTF). They were established at the seventh session of the COP as an expert advisory 

body for analyzing and identifying ways to facilitate and advance technology transfer,41 and 

framework for meaningful and effective actions on enhancing Article 4.5.42  

The TTF establishes a comprehensive framework for developing actions on transferring technologies, 

comprised by five key approaches; technology needs assessments, enabling environments, 

technology information, capacity-building and mechanisms for technology transfer. As part to the 

mechanism theme, four sub-themes have been added, including innovative financing, international 

cooperation, endogenous development of technologies and collaborative research & development. 

The creation of this framework can be seen as a policy-statement on what commitments on 
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technology transfer entails under the UNFCCC, particularly since the themes have been approved by 

the supreme body of the Convention.  

3.4.1 Approach on Technology Transfer 

According to the EGTT, the diffusion of technologies shall focus on increasing the adoption and 

investment in technologies for both mitigation and adaptation.43 Several key areas have been 

identified for better promoting technology transfer, including legal and policy measures taken in host 

countries and better international funding mechanisms for overcoming investment barriers.44 A 

global clean technology fund, which could include a performance-based incentive for solar power, 

has been identified as a valuable option for assisting in this work.45 However, even though 

elaborations have been made on effective mechanisms for the implementation of meaningful actions 

on technology transfer, it is up to the COP to decide on these matters. Nevertheless, institutional 

bodies have been established for the purpose of improving the implementation of the commitments 

under the UNFCCC, including on diffusion of clean technologies.46 But the only performance-based 

initiative available at the moment is the Clean Development Mechanism (CDM) established under the 

Kyoto Protocol. 
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4. Implications for Solar PV under the Offset Mechanism  
The CDM was created under the Kyoto Protocol Article 12 as one of the Protocol’s flexible 

mechanisms. It was established to assist non-Annex I countries in achieving sustainable development 

and promote their involvement in the mitigation of GHG in accordance with the UNFCCC. At the 

same time, the CDM assists Annex I countries to realize the agreed targets under Article 3 of the 

Protocol. The CDM is the first international legal instrument that directly incentivizes a flow of 

capital, and cleaner technologies and processes to the developing world.  

The mechanism incorporates a method where Annex I countries can exceed their emissions targets 

by investing in projects that will lower the business-as-usual (BAU) emissions in non-Annex I 

countries. This is done by calculating baselines. These are scenarios of anthropogenic GHG emissions 

that would occur in the absence of a proposed CDM project.47 For instance, if renewable energy 

electrification is not built in a developing country, a coal-fired, gas or nuclear power plant might be 

constructed instead. The BAU approach is inspired by the scientific understanding of human induced 

climate change as a phenomenon equally affected by carbon emissions no matter the location of the 

emitting source.48 Emissions reductions in low-cost sectors and regions will therefore have the same 

benefits for the climate as they would have in areas where the cost is higher. This eases the 

economic impact of the carbon reductions on the market and mitigates the burden on Annex I 

countries’ economies.49 Thus, it is in-line with the principle of cost-efficiency as expressed under 

Article 4.3 UNFCCC. A problem with the BAU approach is that the reductions are only hypothetical 

and do not represent real reductions. They are based on the assumption which, rightfully, holds that 

developing countries, in the absence of a policy shift, will undergo an increase of GHG emissions as 

their economies grow. In that respect, it is a very important instrument. But the practice of a BAU 

approach has also been criticized for creating an incentive to increase emissions in the lead-up to a 

project. It would allow the host state and developers to earn more as a greater amount of certified 

emissions reductions (CERs) could be achieved.50 However, an even greater problem is that the 

approach does not promote the global reduction of GHG emissions needed in order to prevent an all 

too high temperature increase.  

4.1 Competing Technologies 
Global initiatives of mitigating carbon dioxide, obviously, need to take a holistic approach and 

stimulate changes in different sectors. The CDM has proven to be good in this respect. Under the 

supervision of the CDM’s Executive Board and its Secretariat, both public and private actors are able 

to develop projects for addressing carbon emissions in different sectors and with different methods. 

This flexibility has opened for new innovative ways of accomplishing low cost reductions. However, 

all these methods of mitigating climate change are competing with each other which can crowd out 

new and costly technology that needs extra support. The limited CERs derived from solar projects are 

an excellent example of this.51  
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Solar power is forced to compete with more cost efficient ways of mitigating carbon emissions, even 

if these methods are not as sustainable as solar power. For instance, large-scale hydro power is 

dominating the CERs generated from renewable energy.52 At the same time, these projects have 

been highly questioned. Some claim that hydro power constructions at many places are not 

additional to climate mitigation but rather an established practice falling under the BAU. Large-scale 

hydro dams have also been criticized for not supporting a sustainable development in the host 

countries. Negative impacts on local communities and the environment have been brought to light 

by many interest groups and UNFCCC accredited NGOs.53 

The flexibility of the CDM has even been questioned for creating perverse incentives which are 

counterproductive to the fundamental purpose of the Convention. The HFC-23 scandal highlights 

how the economic incentives can affect the behavior of actors under the international offset regime. 

Accredited non-governmental organizations presented evidence to the EB indicating that companies 

adjusted their production of a refrigerant gas (HCFC-22) to correspond with approved registered 

amount of emissions reductions from burning of the highly potent byproduct HFC-23. One observed 

company even stopped production when it had burnt HFC-23 corresponding to the approved level of 

CERs.54 Thus, the CDM have indirectly maintained the production of HCFC-22, which is an ozone-

depleting substance that is supposed to be phased out in accordance to the Montreal Protocol.55 The 

controversy of the gas was brought up early in the CDM debate but it was not until recently that 

actions were taken.56 The EU ETS, which is a major scheme for sustaining the CDM by directly 

including the private sector in a market of allowances, denied CERs generated from burning HFC-23. 

While this proves how powerful domestic policies of the buyers can be in adjusting the market 

demand of offset units, it also highlights a major weakness of the international offset regime. It 

reveals that the desire to maximize profit can crowd out truly sustainable practices and maintain 

unsustainable as long as they are profitable.  

Following the meeting of the Conference of Parties (COP) to the Climate Convention in Marrakesh 

2001, the responsibility of determining sustainable development eligibility was delegated to the CDM 

host countries. It had been argued by developing countries that the use of international standards for 

sustainable development would infringe on their sovereignty. Thus, designated national authorities 

(DNAs) in the host country were given the mandate to determine if a proposed CDM project 

contributes to the domestic requirements of sustainable development.57 Thus, the host country can 
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decide if projects, such as HFC-23, are to be regarded as sustainable or not. On the other hand, in 

order to attract global capital, this discretion can incentivize developing nations to lower their 

standards of sustainable development and include as many kinds of projects as possible. They will 

then gain competitive advantages compared with nations of higher standards. This will, in theory, 

allow each country with low requirements to attract more CDM projects than those with higher legal 

standards, which could create a phenomenon known as ‘the race to the bottom’.58 The actual impact 

of this theoretical problem is hard to determine but it could explain why HFC-23 and hydro dams 

have been so popular under the CDM. A separate scheme that supports specific technologies, which 

have obvious benefits for sustainable development and climate change adaptation and mitigation, 

could avoid these problems. 

4.2 The CDM Pipeline and the Need of Cost efficiency 
Despite the shortcomings of the CDM, the work under Article 12 UNFCCC has gradually resulted in 

more solid and experienced institutions for addressing the dysfunctions of the mechanism. However, 

the instrument constantly needs to balance the technical and legal requirements with the need to 

keep transaction costs low. A project needs to go through several stages and involves many 

institutions before CERs can be approved by the CDM Executive Board. If this process is not 

optimized, CDM projects may become too costly to pursue, particularly since the spot market price 

has dropped considerable during the last few years. The CER price dropped considerably following 

the uncertainties of post-Kyoto demand,59 from 12 Euro to well below 1 Euro.60 While the spot 

market price for December 2012 experienced a 10 percent increase,61 probably thanks to the 

extension of the Kyoto Protocol, an increase of several thousand percent is required to restore the 

price to its glories days. The recession in EU, which is the primary buyer of CERs by allowing them in 

the regional Emissions Trading Scheme,62 can also make it harder to push the price. The low levels 

make it very hard to advocate solar power before other more cost-efficient technologies. Developers, 

even those who are driven by social and environmental concerns, will have to rely on projects that 

generate high returns of emission permits to a low cost.  

The need to keep cost low can be distinguished in the geographical distribution of CDM projects. 

Since CERs are generated by determining the hypothetical reduction of emissions from the baseline 

of BAU scenario, a country with high projections on economic growth and carbon emissions can 

attract more CDM projects. These will simply result in a greater amount of CERs then in economies 

with limited or no growth. Emerging economies are also more likely to have a greater administrative 

capacity and infrastructure to implement CDM projects. This lowers the cost of projects while the 
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rapid growth also might attract investors for future project synergies. These features explain why 

many countries, particularly LDCs, are underrepresented as host countries of CDM projects.63  

Several barriers have been identified under the CDM for resulting in the underrepresentation of 

LDCs. One of the most significant is the high costs of doing business as a result of the many barriers 

identified in the initial chapters. The lack of adequate infrastructure, know-how and the need to 

import most materials make the operating and capital costs very high.64   

4.4 The Solar Power Reform that Falls Short  
CDM projects can be implemented by local developers and stakeholders but the projects are 

required to depend on foreign capital assistance, in form of the generated CERs. The project will 

otherwise not be regarded as additional to the efforts of reducing carbon emissions. Determining 

additionality is generally done by applying specific methodologies for assessing investment barriers 

of certain technologies or processes, unless it concerns smaller projects or it can be demonstrated 

that the project is first-of-its-kind.65 The offset mechanism clearly draws inspiration from the more or 

less accepted theories of investing in foreign developing markets discussed above. But also the 

requirement of conducting either an investment analysis or a barriers analysis has created an 

additional barrier. 

The complexity of approving a project under the CDM, with all its methodologies, has made the 

process costly. Small-scaled projects have therefore been given greater opportunities for identifying 

barriers for a proposed project.66 In addition, because of the obvious ability to reduce emissions and 

the obvious barriers some renewable energy technologies are facing, the CDM Executive Board 

decided on 20 July 2012 that small-scaled and micro-scaled projects using these technologies are 

automatically regarded as additional.67 For instance, up to 15 MW solar electricity generation 

technologies are not required to demonstrate additionality beyond confirming the technology and 

baseline. This exemption applies to both grid-connected and off-grid electrification of solar power.68 

This lowers the transaction costs for these projects which ought to make them more viable under the 

offset regime. However, it does not address larger projects nor does it deal with the geographical 

distribution of CDM projects. The competition with other technologies and processes, the high 

operation costs of solar PV and the BAU approach is likely undermine any success of the reforms.  
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5. Alternative Instruments for Global Solar PV Transfer      
The suggestion to introduce a global performance-based mechanism, specifically, for supporting 

renewable electrification in developing countries is relatively new. As a first study on the matter, in 

January 2010, the UN Secretary General’s Advisory Group on Energy and Climate Change invited 

Deutsche Bank Climate Change Advisors to present new concepts for stimulating renewable energy 

investments in the developing world. The work elaborated on a conceptual basis on a global FiT 

scheme that would mitigate the risks associated with these kinds of investments. In contrast to the 

CDM, which is a performance-based mechanism for all kinds of “clean” technologies that mitigate 

climate change, including energy efficiency projects for fossil fuel, the global FiT would promote 

promising renewable power technologies that need support.   

There are many different performance-based incentives focusing on power generation but the most 

common are FiTs and quota systems supported by renewable energy certificates (RECs). This section 

provides with a conceptual understanding of the two incentives in order to understand if and how 

these instruments could operate on an international level.  

5.1 Feed-in tariffs 
FiT is the most common performance-based incentive for renewable power in the world, adopted in 

more than 60 countries, including in many developing countries. These can differ to great extent but 

they typically include three key components; 

 guaranteed access to the grid; 

 long-term contracts (generally 15-20 years) for the electricity produced; and 

 purchase prices based on the cost of generation.69 

The FiT is a price-based system. According to economic theory, when all necessary information is 

available, price-based and quantity-based systems delivers similar results. The price can be adjusted 

to produce a certain amount of renewable electricity, while a quota system can be adjusted to 

achieve a specific price.70 However, the instruments are not equivalent in a situation of uncertainty.71   

Incomplete information can make it hard to establish a price that will result in a desired quantity of 

renewable electricity.72 Nevertheless, a price-based system delivers greater predictability to investors 

since the compensation of generated electricity is predetermined. If the FiT is made interlinked with 

policies on quantity goals, it can increase investor confidence in renewable energy markets as it 

provides with greater insight on the long-term will of decision-makers.73  
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The FiT is typically adjusted to meet the cost of generation for different renewable technologies, 

sizes and sometimes regional conditions. This means that wind and solar usually do not have the 

same tariffs per kWh as wind is more competitive than solar. If the same tariffs would have been 

applied, solar power runs the risk of being out crowded by wind installations. Similarly, the 

uniformed tariffs could also undermine small-scale projects due to the economies of scale.74 Larger 

projects could under such circumstances be more beneficial resulting in less roof-top installations, 

which are considered to have many benefits since these systems do not exploit new land. 

Furthermore, the FiT could be adjusted to avoid an unbalanced distribution geographically, which is 

of particular interest in the case of a global system. The preconditions for promoting solar power 

obviously vary greatly between different countries. There can be a great difference on know-how 

and infrastructure necessary for installing solar power. Thus, without different regional tariffs, 

emerging economies with greater preconditions than least developed countries could attract more 

funds.  

The FiT obliges the electricity utility or other entities to purchase electricity generated from 

renewable energy producers at a specific tariff.75 The rate is pre-determined by the public authorities 

and set at a higher level than the retail price. The tariff usually decreases during the lifetime of the 

contract, which generally lasts for 15-20 years. Tariff degression tries to anticipate cost reductions in 

the future, while at the same time reducing the risk of overcompensation and keeping policy costs 

low. It provides with further incentives for investing in research and development for greater product 

efficiency.76  

A classical FiT does not involve any state funding. The cost of the system is passed on to final 

consumers as the spot market electricity price reflects the costs of the electricity utility, which 

includes the requirements of paying the FiT to renewable power generators.77 Modified models have 

identified ways of addressing the numerous people living off-grid in developing countries. Stand 

alone power purchase agreements could be applied for regions with grid integration constraints.78 

Furthermore, regulatory purchase tariff schemes have been elaborated for the adoption for 

promoting mini-grid application of the price-based incentive. This would allow for a compensation 
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based on the electricity produced,79 in contrast to the classical FiT which focuses on the electricity 

fed into the grid. It is desirable to adopt a model that would allow for payments for behind-the-

meter consumption, hence awarding a tariff for the entire production of renewable electricity. 

Otherwise, there is no incentive for producers to consume electricity they have generated but to 

feed it into the grid, which will result in greater transmission losses as the energy needs to travel 

further before being consumed. 

5.2 Quota systems 
Quota Systems requires an entity, typically the electricity supplier, to source a percentage of the 

energy they sell from renewable energy. The share needed usually increase over time until it reaches 

a specific level and falls back again. Quota-based systems usually use the marked-based instrument 

RECs in order to demonstrate eligibility.80 While these can be allocated in various ways, this study 

focuses on tradable RECs. These were first introduced in the U.S. as a compliance mechanism for 

state-level renewable portfolio standards in the late 1990s.81 But they can now be found in several 

other jurisdictions, including the Swedish-Norwegian and Indian REC schemes. 

A REC represents a measured unit of electricity but it is disconnected from the physical electricity 

market and traded as a separate commodity. In a Quota system, liable entities are obliged to 

demonstrate compliance with renewable energy targets by purchasing or generating RECs from 

eligible renewable generators. This creates a market of tradable certificates which are meant to 

efficiently keep policy costs low. Because RECs are sold separately from electricity, they can easily be 

applied for renewable power production. Liable entities simply pay for the certificates generated by a 

producer to meet the obligations under the scheme.   

In contrast to FiTs, as the name implies, the quota system sets up a quantity of renewable electricity 

that should cover liable entities’ use or distribution. Thus, given that the liable entities and producers 

of RECs operate in a specified region, it can deliver a certain percentage of new renewable electricity 

in this given geographical context. However, a quota system cannot deliver the price certainty that a 

FiT does in situations of inadequate information and uncertainty. The quota system does not provide 

with the predictability of compensation for investors as price-based system does.82 Even if the quota 

required by liable investors could be adjusted to correspond to a certain price according to the 

supply and demand, the uncertainty can result in considerable investor risk making it harder to 

attract funds for renewable energy projects. According to studies, many lenders discount the 
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anticipated value of tradable RECs when evaluating investments.83 However, all too great price 

fluctuation can be secured by introducing price-floors and long-term contracts.84 

A significant problem identified with a traditional REC scheme, from a solar PV perspective, is that 

the incentive generally provides with the same compensation for all eligible energy sources. Thus, 

wind, solar and sometimes even hydropower acquire the same amount of RECs per generated 

electricity unit. Since solar power often is more costly, which is reflected in the often higher tariffs 

under FiT schemes, solar PV may fail to be stimulated under this system. The REC encounters the 

same problem as the CDM with its many eligible and competing technologies and processes. 

Different methods have, however, been developed for solving this problem. Eligible energy sources 

could be narrowly defined to include no more than a limited amount of renewable energy 

technologies or even only solar power. Several RECs could be issued for technologies that are less 

mature or different tiers could require liable entities to source different quotas from specific 

technologies.85 Thus, solar PV could generate more RECs than other technologies or be fixed to a 

specific percentage of electricity generation of liable entities.  

5.3 Implementing International Performance-Based Incentives 
A classical FiT scheme could not be implemented on an international level since it does not concern 

any actual funding, but the actual support is in form of a legislation which obliges liable entities to 

purchase at a specific rate. A developed country cannot regulate the utilities in the developing 

country. Indeed, the host country can enact these laws but that would not be with funding of the 

supposed solar capital exporters. The scheme could possibly be modified and supported by funds 

from the solar capital exporting Government(s), either directly or through an entrusted body. 

Alternatively, funds could be allocated directly to the solar PV generators. However, the practical 

arrangements of such a scheme, if possible, go beyond the scope of this study. 

Nevertheless, an international REC scheme would not involve the same implications as a FiT. It would 

require liable entities in the capital exporting countries to purchase certificates produced by Solar PV 

generators in developing countries. Thus, ii establishes a North-to-South solar capital flow. It 

resembles the functions of the CDM which could be of great advantage as the system and institutions 

for trading in CERs also could be trading in RECs. Thus, as for the market of CERs, there is no need for 

direct trade between the producer and buyer but broker and broker-dealer trading could mitigate 

these problems. Indeed, this could result in transaction costs but the simplicity of measuring 

electricity ought to be far easier than dealing with sophisticated baseline scenarios under the CDM.   
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5.4 Acknowledging the Principles of the Climate Regime and the Need to 

Overcome Barriers 
An important conclusion drawn from the examination of the CDM is that the sole focus on mitigation 

makes it blind to geographical distribution and project technology type. Indeed, attempts are being 

made to ease the transaction costs for specific technologies and in certain regions but the BAU 

approach is likely to undermine these measures. Thus, the mechanism will most certainly fail to 

stimulate a sufficient diffusion of solar power to the developing world. If greater focus was on 

adaptation, more solar PV would probably be promoted in these parts of the world. The UNFCCC is 

adequately formulated for achieving this and international REC schemes could be tailored so that 

they address the current shortcomings of the climate regime.  

In order to address poor and vulnerable societies and economies, multilateral REC scheme(s) could 

require liable entities in solar capital exporting countries to source certain percentage of their quotas 

from developing countries according to different tiers. These could categorize solar capital importers 

by their vulnerability ensuring those with high vulnerability a greater quota than those with less 

vulnerability. There ought to be different methods of establishing these tiers but Article 4.8 UNFCCC 

and the scientific understanding of climate change could work as a guide. In addition, price floors 

could be determined according to the barriers that solar PV investments are facing in different 

developing countries. The categorization does not need to be very sophisticated making only a 

distinction between a few groups. This price floor would provide investors with the price certainty 

needed for developing projects in more capital risky environments. The experiences of the 

investment and barriers analysis under the CDM could in this respect guide the categorization. In the 

absence of multilateral agreements, it is possible for to adopt bilateral, or possibly even unilateral, 

REC schemes. Also these could adopt the features described above, if the access to certain 

vulnerable and poor areas in the solar capital importing country is desired. 
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6. International Solar Power Subsidies and Trade 
The WTO was established on 1 January 1995 after the adoption of the WTO agreement.  It absorbed 

the rules of its predecessor, the General Agreement on Tariffs and Trade (GATT). The WTO also 

added new contemporary legal norms by recognizing the ‘need for positive efforts design to ensure 

that developing countries, and especially the least developed among them, secure a share in the 

growth in international trade commensurate with their needs of their economic development’.86 This 

has also been reflected in the Doha round that, inter alia, deals particularly with the issues of many 

developing countries.87 Initiated in 2001, the negotiations have been encountered by many setbacks 

and have yet not reached any consensus. Paragraph 31 (iii) the 2001 Doha Ministerial Declaration 

mandates the negotiations to deal with ‘the reduction, or as appropriate, elimination of tariff and 

non-tariff barriers on environmental goods and services’ (EGS). The lack of a definition of EGS has 

made an agreement very hard to reach, which is even more complicated as the Doha round deals 

with several subjects. For instance, the lack of progress on agriculture has been claimed to inhibited 

proactive engagement of developing countries in EGS negotiations. Another great problem for 

reaching consensus is that many goods have a ‘dual use’ with benefits not only for the 

environment.88 For instance, solar panels do not only mitigate climate change but they also generate 

electricity. Adding to this problem, solar panel manufacturing, installation and disposal can have 

significant negative environmental impacts if not dealt with properly.89 Even though the benefits can 

be said to outweigh the risks, it is a viable consideration for a system that seeks to stimulate a 

diffusion of such technologies to jurisdictions with limited law enforcement capacity. Nevertheless, 

key WTO members and the World Bank have identified solar panels as environmental goods.90 But 

the imminent solar trade war clearly reveals how hard it is to reach consensus on these matters, with 

member States using several non-tariff barriers for promoting and protecting their respective 

industries. In the absence of any progress on the matter, any multilateral or bilateral performance-

based incentive ought to consider the current principles and rules on subsidization under WTO law.  

6.2 Distinguishing Solar PV Subsidies 
Subsidies come in many forms and guises and are under WTO law comprehensively dealt with under 

the SCM Agreement. It makes the distinction between ‘prohibited’ and ‘actionable’ subsidies. As a 

main rule, Article 1.1 of the Agreement establishes that a subsidy exists if a benefit is conferred 

through a financial contribution by a government or any public body within the territory of a 

Member state. These benefits can be provided in many different ways and they can be transferred 

with the assistance of a private body.  
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According to the three-person Panel in Canada –Feed-in Tariff Program & Canada – Renewable 

Energy (from herein after Canada –Feed-in Tariff Program),91 the challenged measures under the 

Ontario FiT scheme for promoting solar PV and wind power constituted a financial contribution in 

form of a government purchase of goods. Thus, the support qualified under Article 1.1(a)(1)(iii) of the 

non-exhaustive list provided in SCM Agreement. However, with a highly controversial and 

questionable decision, two out of the three Panel members found that the scheme did not confer a 

benefit. The complaint had been brought by EU and Japan alleging that the local content 

requirement of the FiT scheme contradicted, inter alia, Articles 3.1(b) and 3.2 of the SCM Agreement. 

The Panel based its decision on arguing that (i) the suggested benchmark for measuring electricity 

was not the result of a competitive market but rather a result of a heavily government regulated 

market; (ii) economic theory holds that the wholesale electricity market often is incapable to attract 

sufficient investment in generation capacity needed to secure a reliable electricity; and (iii) the local 

conditions in Ontario indicates that the market would fail to attract the generation capacity needed, 

requiring the government to intervene.92 Interestingly, while reaching this conclusion, the Panel 

seems to have been influenced by the purpose of the FiT scheme, which was to add to the energy 

mix with environmental sound technologies.93 They did not consider that this could be done with less 

restrictive measures. However, the dissenting opinion found the scheme to be a benefit within the 

meaning of Article 1.1(b) of the SCM Agreement. This panel member emphasized that the FIT 

enabled Solar PV generators to enter a market. Using a simple, but adequate, comparative analysis, 

the panel member held that the solar PV generators would not have been able to enter the market in 

the absence of the FiT.94 While failing under the SCM Agreement, the complainants succeeded under 

other WTO rules, which might be one reason why the Panel avoided the controversial issue of 

infringing on Member states ability to adopt renewable energy subsidies. Nevertheless, the case is 

still awaiting adoption and will probably be appealed to the Appellate Body. It is too soon to draw 

any conclusions from the case. Besides with different contextual circumstances and arguments, 

which the Panel seems to have been heavily inspired by, the outcome might be different. The 

following discussion assumes that the alternative performance-based incentives, discussed in this 

study, will confer a benefit to Solar PV generators as they are required for the technology to enter 

the markets of developing countries. In other words, the Author shares the position of the dissenting 

member of the Panel. 

In addition to the ‘financial contribution’ and the ‘benefit’, subsidies need to be ‘specific’ in order to 

be covered by the rules of the Agreement.95 A subsidy is specific if it specifically is provided to an 

enterprise or industry or group of enterprises or industries. According to Article 2.1(a), specificity 

exists when a granting authority or relevant legislation explicitly limits access to a subsidy. But also 

other factors that indicate specificity can, in accordance to Article 2.1(c), be considered, such as the 

limited number of certain enterprises using the subsidy or the disproportionate amount granted to 

certain actors. There are four types of ‘specificity’ under Article 2 of the SCM Agreement: 

 enterprise-specific subsidies targets a particular company or companies; 
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 industry-specific subsidies targets a particular sector or sectors; 

 regional specific subsidies targets producers in specified parts of its territory; and 

 prohibited subsidies as defined under Article 3. 

This holds that a performance-based incentive should not be regarded as a subsidy, according to the 

SCM Agreement, if it is widely available within an economy. Article 2.1(b) guides the Member states 

on how that could be accomplished. The provision states that a subsidy must be transparent by 

clearly being spelled out in law, regulation or other official documentation. Furthermore, the subsidy 

shall be automatic and subject to objective criteria or conditions that are strictly adhered to. Even 

though the provision does not provide with a bulletproof protection against complaints from other 

Member states as Article 2.1(c) opens for other considerations, Article 2.1(b) sets a guide on the 

requirements of a global performance-based incentive.  

This informs us that an international incentive for solar PV, as a minimum, must be transparent and 

clearly established in law or policy. In addition, it must operate in accordance to objective criteria or 

condition and be granted automatic. These requirements reflect the obligations as expressed by the 

fundamental principles on non-discrimination under WTO law.  

6.3 Obligations on Solar Capital Exporters and Importers 
The SCM agreement distinguishes between actionable subsidies and prohibited subsidies, including 

export and domestic content subsidies. Prohibited subsidies are the only actions under the rules of 

unfair trade that are directly forbidden.96 These subsidies are dealt with under Part II of the SCM 

Agreement which distinguishes between two kinds: export subsidies and domestic content subsidies. 

Article 3.2 states that Parties shall neither grant nor maintain these subsidies. They can strongly 

distort trade and are therefore prohibited. Export subsidies can impair foreign competitors around 

the world, while domestic content subsidies limits the ability of foreign actors to access the domestic 

market.97 But most subsidies qualify as actionable subsidies, including production subsidies. These 

are not outright forbidden but require an adverse effect on other Members’ industries to infringe the 

SCM Agreement. As highlighted below, the WTO rules and principles for these subsidies have 

different implications for the solar capital exporter and importer. 

6.3.1 Obligations of Solar Capital Exporters 

Export subsidies are dealt with under Article 3.1(a) of the Agreement. The provision holds that 

‘subsidies contingent, in law or fact, whether solely or as one of several other conditions, upon 

export performance, including those illustrated in Annex I’. According to a clarifying footnote, a 

subsidy is not to be regarded as an export subsidy only because it grants benefits to enterprises that 

export. It is the fact that the subsidy is ‘tied to actual or anticipated exportation or export earnings’ 

that is decisive. According to the Appellate Body, Article 3.1(a) implies that ‘a relationship of 

conditionality or dependence must be demonstrated’ between the subsidies ‘contingent’ and the 

‘export performance’.98 Thus, it is the ‘contingency’, or in other words linkage, between the subsidy 

and the exportation that is important. Export subsidies can only be applicable for an international 
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REC scheme if the capital exporting country introduces the incentive unilaterally, since the subsidy 

must favor export before domestic use leading to a situation where the domestic price is higher. 

Interestingly, this ought to be possible under a REC model as it trades in a separate commodity from 

electricity. There might be implications for the process of validating that the certificates correspond 

to measured electricity units in the home country. Nevertheless, it seems feasible in the light of the 

conceptual study conducted on the subject, even though it is not likely that home states would 

pursue such measures, at least not before their domestic market is filled and national solar PV 

targets reached. 

A more likely scenario is that the scheme would be regarded as an actionable subsidy for stimulating 

the production of solar PV. These are addressed under Part III of the SCM Agreement and they are 

triggered if they bring about certain negative trade effects as set out by Article 5. When a causal link 

can be shown for these subsidies,99 they can be challenged either multilaterally or unilaterally 

through countervailing duties. Thus, the solar capital exporters need to make sure that the scheme 

does not have ‘adverse effects’ on other Members of the WTO. 

6.3.2 Rules Concerning Solar Capital Importers 

The second category of prohibited subsidies, local content subsidies (also known as ‘domestic 

content’ or ‘import substitution’ subsidies) is addressed within Article 3.1(b) of the SCM Agreement. 

It prohibits ‘subsidies contingent, whether solely or as one of several other conditions, upon the use 

of domestic over imported goods’.  

As indicated in the complaints by the EU and Japan in Canada — Feed-In Tariff Program, Article 

3.1(b) and the national treatment obligation for internal regulation under Article III:4 of the GATT 

1994 are closely related. The failure to identify a subsidy was solely a result of the benefit analysis of 

the Panel and not in respect to the local content criteria.  

Article III:4 of the GATT 1994, establishes that imported products are not to be accorded ‘less 

favourable treatment’ for a ‘like products’. In the Korea – Various Measures on Beef, the Appellate 

Body held that a three-tire test needed to be pursued when determining a measure under the 

provision. They must be (i) law, regulation or requirements covered by the provision; (ii) it must 

concern like products; and (iii) the imported product cannot be treated less favourable than domestic 

like products. As mentioned, the FiT scheme in Ontario failed in these aspects (Appellate Body 

Report, Korea – Various Measures on Beef at [133]). 

As discussed above, an international scheme for supporting solar PV cannot be implemented 

successfully without proper legal arrangements in the different jurisdictions. Thus, Article III:4 of the 

GATT 1994 would apply to the capital importers. This holds that capital importers are not allowed to 

condition the support upon local content requirements. Indeed, the SCM Agreement awards 

exceptions for developing countries but the local content exception expired five year after the WTO 

Agreement entered into force. For LDCs this immunity expired in 2002.100 The only exemption still in 

force is the for export subsidies for developing country Members, referred to in Annex VII in the 

Agreement, that has not yet reached export competitiveness in a given product.101 However, this 

exception is not applicable for this study as it deals with North-to-South capital flow. This holds that 
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capital importers under an international performance-based incentive are not allowed to 

discriminate other countries products for the benefit of domestic. 

6.3.3 The Legal Complexity of Cooperation on North-to-South Subsidies 

There is an important implication when applying the described rules on international performance-

based incentives. It must be determined whether it is the solar capital exporter or the solar capital 

importer which purchases the good. At first glance, it might appear obvious that it is the solar capital 

exporter that purchases the good by obliging entities within its economy to purchase the certificates. 

On the other hand, if the scheme is adopted multilaterally or bilaterally, the solar capital importers 

will have to authorize the implementation and adopt local regulation for the scheme. Thus, it would 

have to be decided in accordance to the nature of any given scheme and the challenged content 

ought to be decisive. To illustrate, if a local content requirement imposed by the authorization of the 

host country is challenged, it must be possible to hold the host country liable for the scheme. 

Likewise, it must be possible to challenge the solar capital exporter if the export confers an 

advantage over solar PV producers in other Member states.  

6.4 Innovative Responses to the Solar Trade War 
As discussed above, the participating parties under an international scheme ought not to be allowed 

to discriminate other countries’ solar PV manufacturers from the benefits of the scheme. If they do 

this, other Members of the WTO could implement countervailing duties, which are a kind of trade 

import tariffs imposed to offset adverse effects from subsidized products. Countervailing duties are a 

unilateral instrument that can be adopted in accordance to the procedures of Part V of the SCM 

Agreement. 

These duties are also of major concern in the current solar trade war, undermining the attempts of 

mitigating climate change. It would be desirable if regions affected by the heavily subsidized Chinese 

solar PV products, instead of using restrictive protectionism, could offset the negative impacts on 

their industry in another way. An innovative solution would be to allow for offsetting these impacts 

in an expansive measure, possibly incorporating it into the proposed alternative schemes. Thus, 

allowing for discrimination against certain components on the basis of their level of subsidization. 

This could increase the will of developing countries to adopt these kinds of schemes but it would 

require extensive reforms of the current legal doctrine on subsidization under the WTO.  
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7. Conclusion 
There are several conclusions to be drawn from this study. To start with, the failure of the CDM to 

promote solar PV is partly connected to one of the mechanisms strength, namely the ability to enact 

a holistic approach to carbon emissions reductions. It allows actors to identify and innovative cost-

efficient abatement options, which can stimulate greater understanding to the climate change 

problem and means of addressing it in the developing country context. However, the competition 

between different technologies and processes that this entails also crowd out solar PV from being 

adequately incentivized by the mechanism. Adding to this, the geographical competition, where 

emerging countries are favored because of their steep baselines, makes it hard for vulnerable and 

poor countries to attract CDM projects. Even though reforms have been done to make it easier for 

small-scale solar PV in LDCs, positive results are likely to be undermined by the low baselines and 

high operational costs in these countries.  

However, as the study has shown, alternative incentives could be adopted in order to stimulate a 

scale-up of solar PV in developing countries, with the preference of poor and vulnerable societies and 

economies. The REC model, which has been identified as the only suitable of the two examined 

incentives, could be tailored to overcome investment barriers by introducing price floors, while also 

incorporating tiers for ensuring an equitable geographical distribution. This would address the failure 

of the CDM to acknowledge local investment barriers in the monetary support. By doing this, it could 

operationalize principles under the UNFCCC that has not yet been adequately prioritized. The 

scheme could even incorporate other renewable energy technologies under the prerequisite that 

they do not crowd out solar PV. Alternatively, the scheme could start small by focusing on solar PV 

and as the technology and instrument becomes mature it could expand to include also other 

renewable technologies.   

An important detail is that the instrument needs to be shaped so that it does not create a perverse 

incentive. Solar capital importers need to be encouraged to adopt mutual supportive laws and 

policies so that all parties share their responsibility as expressed under the principle of common but 

differentiated responsibility and respective capability. It is not an easy task but could partly be 

addressed by limiting the determination of investment barriers to areas which are less responsive to 

law and policy. In other words, include those factors which traditionally take a longer time to change. 

As for encouraging positive support of host countries, this is supported by geographical completion 

between countries. However, it is important that this does not create a situation where developing 

countries are fast-tracking solar PV projects without other environmental concern. 

In the absence of multilateral REC arrangements, countries could adopt bilateral or possibly even 

unilateral schemes for supporting a North-to-South solar capital flow. However, several 

considerations need to be done in accordance to the rules on subsidizations under the WTO regime. 

These considerations could be summarized by the need to refrain from discriminatory regulations. In 

the light of the solar trade war and the market interests reflected thereof, it seems unlikely that 

developed countries would confer the same benefits also to Chinese solar PV manufacturers that are 

heavily subsidized domestically. Thus, it would be desirable if the rules concerning countervailing 

duties could be reformed and allowed to be operationalized in the REC model. This could increase 

the political will to adopt these kinds of incentives, for the benefits of climate change mitigation and 

adaption, particularly for the world’s poor and vulnerable. This could be a contemporary discussion 

in the present Doha round.  
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7.1 Notes and Suggestion for Further Research   

7.1.1 Note on feed-in tariffs 

When initiating this research, the Author had not anticipated that a classical FiT could not be 

implemented on a separate electricity market on a North-to-South basis. The conceptual research, 

which also have required examinations on country-by-country implementation, have found that 

there is a surprisingly great misunderstanding of the instrument. Many seem to refer to it as a group 

of performance-based incentives rather than a specific instrument with certain characteristics. It 

might be that the great success of the instrument in Germany has made it so popular that it 

overshadows other production-based incentives. Regardless the reason, it is clearly an area which 

requires further research, in particular how it in practice could be applied in off-grid environment.   

7.1.2 Unilateral or Voluntary Implementation of international REC schemes 

The unilateral possibility of applying REC schemes triggers interesting issues, not only from a WTO 

perspective. An interesting area for future research would be to examine the possibility to adopt 

voluntary markets for RECs and how this would affect different stakeholders and jurisdictions.  

7.1.3 Interaction between the CDM and alternative international incentives 

The CDM provides Annex-I countries with a low cost abatement option to offset their carbon 

emissions. Likewise, liable entities under emissions trading schemes can utilize the credits and some 

have even used it as a means of broadcasting their achievements of becoming “climate neutral”. This 

can hold implications for the will of adopting new incentives that would undermine the 

“additionality” requirement of the offset regime. It is imperative to conduct further research on the 

interaction between the CDM and alternative schemes in order to identify solutions as to how to 

attract the will of different stakeholders.  
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