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Abstract

Chinese solar manufacturing firms have been able to reduce price of solar PVs to a level which cannot be

matched by manufacturers in USA and other places including Germany. However, this is beneficial to the

growth of solar power throughout rest of the world. US firms who provide solar installation services

(fitting, financing, etc.) are also beneficiaries of such reduction in price. A coalition of US solar

manufacturers have alleged that low price of Chinese manufacturers is artificially created by illegal

subsidies and high dumping margins. US Department of Commerce, responding to this allegation,

imposed high tariffs on Chinese solar panels imports. However, this is not good news for solar energy

expansion in United States as end users pay higher rates than most other places of the world. In this

paper we try to examine the impact of the tariffs and if other policies can effectively protect US interests

without raising solar power cost. We show that tariff barriers are unsustainable and US firms can hold

technological upper hand by following the cooperative structure of global semiconductor industry’s

fabless-foundry model.
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Background

Advent of new technologies in the last two centuries since industrial revolution meant the dependence

on energy increased at very fast rates. Historically, fossil fuel dominated the supply of this energy. In

2014, 83% of world’s energy output was produced by fossil fuels (“Renewable Energy,” n.d.). Despite

such usability, fossil fuels have major problems. First, world has a finite reserve of fossil fuel which will

end at some point. Second, and probably much more relevant, is the issue of Green House Gas (GHG)

emissions. Climate change science has shown that earth’s atmosphere is vulnerable to GHG emission

while burning fossil fuel produces GHG. This concern has led to renewable and clean energy sources like

nuclear, solar and wind. Recent developments in solar industry (including cost drops and technological

breakthroughs) have made it likely that solar will constitute a major chink of our power consumption in

the future. Under hi-ren scneario1 International Energy Agency (IEA) expects in 2050 solar will be world’s

largest source of electricity (27%) with China and India leading solar energy consumption(“Technology

Roadmap Solar Photovoltaic Energy - 2014 edition TechnologyRoadmapSolarPhotovoltaicEnergy_2014edition.pdf,” n.d.). It is also expected that almost

60% of all global solar energy will be produced from solar photovoltaics (PV).

The advantages of solar energy compared to other sources

are highly visible. It is entirely clean and requires much less

upfront cost than nuclear energy, another alternative to

fossil fuels. Solar energy is widely available throughout the

world with an advantage towards tropical countries where

the sun in more abundant. The ubiquitous nature of solar

power protects countries from price shocks and energy

dependency. All this reasons, coupled with a global

reduction of cost are incentives for governments to

increase production and use of solar energy in large

amounts.



Solar PV vs Solar CSP

Solar power is divided into these two

forms. Solar PV uses photovoltaics to

directly convert sunlight into

electricity. Solar CSP uses

concentrated solar power to produce

electricity via a heat engine and power

generator. Cumulative capacity of

solar PV stands at 17.8 GW (2014) and

solar CSP at 3.4 GW (2013)



Revisiting the development of Solar Power

1973 oil embargo and 1979 oil crisis are seminal events for energy sphere. These events stimulated

global interest in alternative forms of energy and led to the establishment of National Renewable Energy

Laboratory (NREL) in USA, NEDO in Japan, Fraunhofer-ISE in Germany. The issue gained momentum with

1



Hi-ren scenario is a scenario where global temperature rise is contained within 2◦c limit. This requires an

investment of US$4.5 trillion by 2050 in power generation.
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widespread global warming concerns in mid 1990s. From this point onward, solar power generation was

led by Japan and European countries. It is because of the effort of these countries that solar power,

especially solar PV, reached economies of scale and turned into a viable energy alternative.
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Figure 1 Growth of global Solar PV capacity (in megawatts)(“iea-pvps.org - Statistic Reports,” n.d.)



Apart from technological development and economies of scale, another significant factor in solar power

development is the policy environment it operated in. Different countries have supported fuel

alternatives and solar power has benefitted heavily from such initiatives. Feed-in-tariffs (FIT)2 is one

such policy tool.

USA today have a variety of policy tools to promote renewable energy. These tools include (but are not

limited to) Renewable energy Investment Tax Credit, Net Energy Metering in California and Arizona and

various other incentive programs.

We can see in figure 1 and 2 that both solar PV and solar CSP have seen incredibly fast growth rate in

recent times. We will shortly analyze how this tremendous growth rate has impacted solar prices. Figure



2



FIT was developed in Germany as a response to the need of reducing the share of nuclear energy in national

power generation. FITs involve long term purchase contract with renewable energy plants. The price of renewable

energy in these contracts reflected the cost of electricity generation. For example, if producing solar power at that

point of time was more expensive than oil based power generation then a solar power generator could charge

more than an oil power plant.
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1 and 2 also shows that till date, solar PV is the dominant form of solar energy. Our case involves solar

PV only as the dispute between China and USA is about price of solar PV modules.
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Figure 2Growth of global solar CSP capacity (in megawatts)(“GSR2014_full report_low res.pdf,” n.d.)



Recent Solar PV Market Development

As we mentioned in the last section, the first thing to notice in solar PV markets is the tremendous

growth rate. Figure 3 breaks down this growth rate by country. As we can see, the historical leadership

by Germany is now eroding, at least in terms of growth. China is the global leader in solar PV installation.

Part of this huge growth in China can be attributed to the growing pressure of international community

to reduce GHG emission. Another significant reason can be the fact that China is suffering from an

overcapacity of solar PV manufacturing and it is partly in the country’s interest to devour as much of the

production as possible. Japan has also boosted up solar PV demand, possibly as a reaction to the

Fukushima nuclear disaster. USA is now also one of the global leaders in terms of new installation. Even

though historically USA have been a laggard on solar power generation, this indicates an intention to

move towards solar PV. Till 2012, renewable energy (hydroelectric, biomass, wind, geothermal and

solar) accounted for 11.2% of total electricity generation of which only 2.7% came from solar.
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Overheated Solar PV Market: The reason behind ‘unfair’ prices?

Solar PV market grew at an astounding 70% per year between 2007-2011(“Solar Markets Around The

World,” n.d.). This growth was fueled mostly by China. In 2009, China announced two major supportive

programs named Golden Sun and Solar Rooftop which provided the Chinese solar industry an effective

protection from global recession. Also goals like installation of 35 GW of solar electricity by 2015 and 10

GW by 2013 stimulated the industry. As we can see in figure 3, Chinese production soared exactly in the

year 2009. This means, the programs announced by the Chinese government did not only abated the

demand depression related to global recession, it provided so much incentive that 2009 can easily be

marked as the ‘breakthrough year’ for Chinese solar PV production.



Figure 3 Solar PV manufacture by region (taken directly from Earth Policy Institute)



Analysts predict that such incentives and an over expectation of sales in the global market drove hosts

of Chinese company into the business. Such capacity additions started to show their downside as by as

early as 2011 as approximately 6 GW of crystalline inventory went unsold. There was obviously a rise in

demand for solar PV throughout the globe but the entrepreneurs responded by adding much more than

it was healthy for the market. This created panic around the global solar market as Q-Cells, a major

German manufacturer had to leave the market. Anti-Chinese solar PV quarters may reasonably assume

that Chinese firms started selling solar PV modules at very low prices in order to clear the glut in their

inventory.
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Solar PV Installation by Country
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Figure 4 Breakdown of global new solar PV installation (2012-2014)(“Solar Markets Around The World,” n.d.)



Stakeholder Analysis

Solar Industry Value Chain

The solar industry can be divided two broad categories: upstream and downstream. We can also take

into consideration companies who supply the basic material polysilicon. Upstream activities involves

manufacturing the solar cell parts: wafers, PV cells and modules. For example: SolarWorld produces all

the components of solar panels and finished product. The downstream solar segment includes

installation and distribution of solar cells and financing. For example: SolarCity, a downstream solar

energy company, designs, finances and installs solar power systems.

Divergence of Interest

A divergence of interest stems from this distinction of upstream and downstream companies. As we can

see, the purpose of upstream companies is to sell solar PV to either end users directly or through

downstream companies. Largest of US upstream companies like SolarWorld do have upstream

operations as well. But we can reasonably assume that downstream operations of these firms will

always want to buy products from their own upstream productions. For example: SolarWorld Systems

Solutions is a part of SolarWorld Americas. They provide designing and installing services. Importantly,

their service is limited to design and install for only those who buy SolarWorld solar PVs. So we can

confer that the main operation of these upstream companies is to produce and sell solar PVs.
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On the other hand there are downstream companies who are not involved in any production at all. Their

job is to design, install and/or finance solar power system.
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Figure 5 US solar PV industry value chain. Portions in blue are supposed to be benefitted from the anti dumping (AD) and

countervailing duties (CVD). Portions in yellow are harmed by these duties.



The price of solar PVs impact these two groups differently. Upstream companies need the price of solar

PVs to cover at least their marginal cost3 of production. Also importantly, they need to invest a lot in

R&amp;D as it is heavily suggested that future cost reductions in solar PV industry will come mainly from

technological improvements(Lacey, 2013). On the other hand, it is always advantageous for downstream

firms to have cheaper solar PVs. Cheap solar panels let them offer lower price and thus attract more

customers and profit.

This divergence of interest has led to bitter rivalry between these two groups represented by CASM and

CASE. CASM, and its leader SolarWorld expects US Department of Commerce (USDoC) and US

International Trade Commerce will impose punitive tariffs on Chinese manufacturers on the grounds of



3



Marginal cost here refers to cost of production and economic profit.
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