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Abstract

The current work is a case study of three solar energy projects built with the
joint efforts of Apple and Sun Power. Because of their positive results and
unique characteristics, I take these projects as an example of a successful col-
laboration in the solar energy sector between an American and a Chi-
nese-operating company. In the midst of complicated trade frictions between
China and the US in the solar energy sector, these projects stand out in a
unique way: they bring benefits to all participants, do not exacerbate the trade
disputes, they are environmentally-friendly and promote peace in the Si-
no-American relations. The Apple-Sun Power projects also show a new ap-
proach to the overseas business model. They represent a more conscientious
way of conducting business abroad since the company which is outsourcing
its manufacturing (in this case Apple) uses clean energy to power its opera-
tions. Therefore, there is no exploitation of local resources, no damage to the
local environment and the local people’s health. On the contrary: there is an
inflow of investments in the Chinese solar industry, cheap electricity for Ap-
ple and no harmful effects on the local environment. Based on the case study I
make the argument that the solar energy sector is a solid ground for creating
cooperation not only between companies but also between countries. Indeed,
as we see in the example of Apple and Sun Power, their joint projects bring a
long list of benefits without creating frictions between any parties. Viewed
from a more global perspective, these projects promote the relations between
China and the US and can be used as a model for promoting cooperation be-
tween other countries and consolidate peace on the global arena. In short, so-
lar energy proves to be a good ground for developing peaceful collaboration
between countries. One of the reasons is that it creates a complex intercon-
nection between the participants and brings them to work closely together.
More importantly, the result of the collaboration not only brings benefits to
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the participants themselves but also helps preserve the environment and
tackle climate change—issues which all nations are concerned about. This is a
key feature of the collaboration in the solar energy sector—it unites actors on
the international arena under ideals which all human beings share: clean en-
vironment, sustainable economy and a better future for those who will come
after us.
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Solar Energy, Solar Photovoltaic Technology (Solar PV Technology),
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1. Introduction

Energy security and climate change have become two central issues on the
agenda of many governments around the world. In the last few years China and
the US have specifically focused their efforts on addressing these challenges and
have become leaders in the so called “fight against climate change” [1].

One core strategy which these two countries have focused on as a way of
solving the energy security and the climate change issues, is the promotion of
renewable energy and specifically—the solar photovoltaic technology.

Because of the numerous economic and environmental benefits which the so-
lar technology brings, in the last few years it has become a central area for in-
vestments in China and in the US. Even under the presidency of Donald Trump
with his rhetoric on support for the coal industry, the investment in renewable
energy in the USA has been steadily growing with solar PV energy receiving the
biggest share [2].

This approach has on one hand promoted the solar energy proliferation glo-
bally but in the same time it has given rise to a number of trade issues around
the world with the solar trade dispute between Washington and Beijing being
one of the most serious [3]. Many scholars have expressed concerns that these
solar trade frictions can potentially harm the overall peaceful relations between
the world’s two greatest superpowers and some even go to the extent to call it
“the US-China solar wars” [4].

1.1. Fossil Fuels V/S Solar Energy

It is commonly accepted that a state’s functioning is based on energy consump-
tion [5]. States use energy to meet the needs of their citizens, to develop the
economy, to build armies and also to make alliances. In other words, countries

take energy and convert it into power and wealth [6]. For this reason it is very
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important for each government that it holds control over the energy sources.
This is because energy is crucial for all social, economic, and military activities.
Without having access to energy resources, the economy cannot develop, the so-
ciety cannot function and the existence of the state as a whole is at risk [7]. In
this sense, energy security is one of the fundamental elements providing legiti-
macy for the state and this makes it a primary concern for every government.

As a result, countries around the world are very much focused on acquiring
an unencumbered access to energy resources. And since the Industrial Revolu-
tion, the primary energy resource in the world has been fossil fuels like oil, coal
and natural gas. However, despite fossil fuels’ widespread use, some of their
characteristics make them less attractive as an energy source in the modern
world: they are unevenly distributed around the globe, the amount of reserves
varies in different regions and their quantity is limited [8]. Because of this,
countries demanding larger amount of fossil fuels than they have in reserves on
their territory, need to import fossil fuels from other countries.

This is namely the case of China and the US: the world’s strongest economies
and the two top consumers of fossil fuels. The following graph (Figure 1) shows
the gap between total energy production and consumption in China and in the
US between 2000 and 2010 [9].

This trend continues still in 2017 with both China and the US consuming
more energy than they can produce on their own. Since the energy demand in
both countries is based on fossil fuels, the energy which cannot be derived by
domestic reserves, is derived from imported such. This can potentially create
situation of dependence between the country of import and the country of export,
with the country of import being in an unfavorable position. Therefore, in cer-
tain circumstances the lack of fossil fuels domestically can potentially become a
threat for the energy security of the country dependent on their import. This can
easily create tensions and potentially give rise to disputes between countries and

cause a threat to their security and the stability on the international arena.
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Figure 1. Total energy production and consumption.
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Fossil Fuels and Global Warming

When it comes to energy security, the countries today have also another chal-
lenge to face: environmental degradation and climate change. Burning of fossil
fuels has been proven to have a direct impact on the air quality [10] and, as the
scientific community has agreed, in the long run fossil fuels consumption is the
main reason for exacerbating the planet’s greenhouse effect and consecutively:
the rise in temperatures globally [11]. This, on the other hand leads to change in
climate, acidification of the oceans, extinction of many species, rise in ocean le-
vels, change in weather patterns and other anomalies which can become a threat
to all humanity [12]. At the same time, in many places around the world socie-
ties are already facing challenges which scientists believe are consequences of the
large-scale burning of fossil fuels [13].

Because of this, today we find ourselves in this deadlock situation: the lack of
fossil fuels means threat for the security of one country and at the same time the
use of fossil fuels at such rate as today creates another type of security threat: the
one caused by global warming [34]. In these complicated circumstances renewa-
ble resources like solar energy come as a promising solution. They offer answers
to all the problems which the fossil fuels bring and with the right implementa-
tion could become the new leading source of energy in the world.

The Advantages of Solar Energy

In comparison to fossil fuels, renewable resources like solar energy are much
more suitable for the development of the contemporary economics: they are ab-
undant resources available all around the world, with the right technology any-
one can harness their energy and they do not need to be imported and cannot be
depleted no matter the rate of consumption.

Perhaps the most important advantage of the solar energy is that, unlike fossil
fuels, it does not createtensions based on concerns that it can be depleted in the
future. This is a very important factor in the relations between super powers like
China and the US which, just like any other actor on the international arena, are
constantly seeking to guarantee their own energy security [14]. In fact, some
sources have recently published data that coal in China will only last for 30 more
years [15]. And because fossil fuels are still the main source of energy for these
two countries, the competition for energy security in its essence is a competition
for guaranteeing access to fossil fuels. At the same time, this form of energy exist
in limited locations around the world and can be depleted in a relatively short
period of time. Therefore, these circumstances can potentially createrivalryand
confrontations, harming the Sino-American relations [16].

In this context, solar energy proves to be a good alternative to fossil fuels. This
is especially true in a world where energy demand is constantly growing and en-
vironmental degradation is becoming an increasingly ominous threat to the
wellbeing of the whole planet. Just like all renewable resources, solar can be
found with different intensity all around the globe, it cannot be depleted, it is an
efficient way to generate electricity and does not create any emissions during

energy generation, bringing down to minimum its impact on the environment
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[17]. This makes solar energy a good way to promote peace and bring interna-
tional actors to work together. Because of this, the governments of China and the
US have put renewable resources, including solar energy at the center of their
agenda for future development [18].

Indeed, in the last few years, solar energy from all renewable resources is the
one which has received the largest portion of investments and has been the
subject of considerable technological innovation. Additionally, the solar in-
dustry is having a positive impact on the Sino-American relations by creating
numerous opportunities for collaboration. Proof for that can be found in the
growing number of joint ventures between Chinese and American solar com-
panies [19], joint policies for the proliferation of solar energy crafted by the
two governments [20], numerous examples for collaborations in the area of so-
lar research and development [21] and an extensive scientific exchange of solar
technology [22] [23]. All these examples, as well as the increasing importance of
the solar technology around the world come to show that the solar industry per
se is a suitable ground for building peaceful collaboration between actors on the

international arena.

1.2. The US-China Solar Trade Wars

The main argument in this research is that solar energy is a suitable ground for
building cooperation between international players and hence: promote peace in
the international arena. Nonetheless, one should not underestimate the serious-
ness of the Sino-American solar trade conflicts—a persisting issue which the so-
lar industry has given rise to. It seems to be the only challenge to announcing
solar energy as the ultimate solution for promoting economic development,
energy security, environmental protection and peace. Removing this obstacle is a
crucial step towards making the solar industry a solid basis for cooperation and
promotion of peaceful relations between China and the US.

Since entering the global solar PV market in the beginning of the 2000s, China
quickly become the global hub for solar technology manufacturing and devel-
opment. As a main driving force behind this phenomenon, many researchers
point out the role of the Chinese government with its huge investments in the
national renewable energy sector [24]. According to official data released by the
National Energy Administration USD 361 billion are going to be injected in
China’s renewable energy industry in the span of just three years between 2017
and 2020 [25].

Similar to China, the solar photovoltaic industry (solar PV industry) in the US
has undergone a considerable development [26]. Its process, however, was quite
different from the one we’ve witnessed in China. The evolution of the solar PV
technology in the US started as far back as the mid-90’s and for a period of
around ten years, thanks to the extensive research and development carried out
by American PV companies and scientific institutes, the solar PV technology
experienced a considerable improvement [27]. Later on, in the beginning of the

2000 s, American PV companies transferred this technology to China by forming
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joint ventures with local companies and US financing was another crucial factor
for the development of the Chinese solar PV industry in its early stages [28].

Today, however, the situation in the solar market is completely different:
while not long ago the US was considered the pioneer in the solar PV industry
and one of the leaders in the manufacturing of this technology, in 2008 China
stepped up the manufacturing of solar PV components and in a short period of
time took over the global solar PV market. Meanwhile in the US the demand for
solar PV installations has been growing steadily while the local manufacturing
has dropped dramatically. Figure 2 visually represents the above mentioned
phenomenon.

The graph represents the global market share (by country) for solar photovol-
taic cells manufacturing—the basic component of the solar photovoltaic mod-
ules. It clearly shows a sharp decline in the manufacturing of solar cells in the US
and Germany—the two country-leaders in the solar industry until 2008. This
decline coincides with the start of a massive large-scale production of the same
component in China.

Indeed, only in the span of 5 years the Chinese solar PV industry made a great
leap forward and underwent a development unprecedented in any other part of
the world or in any other industry. This phenomenon can be observed in Figure
3 which shows the cumulative capacity of solar PV installations in China be-
tween 2000 and 2016.

This is a graphic representation of the exponential growth of solar PV installations
on the territory of China. It also comes to show another key driving forces be-
hind the massive solar PV manufacturing in China: the huge local demand.

Nevertheless, while in the US the market demand is met predominantly with
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Figure 2. Recent international market share of photovoltaic cells [29].
Source: PV Magazine and The Asia-Pacific Journal, Japan Focus.
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Figure 3. Photovoltaic cumulative capacity in China (2000-2016) [30].

imported PV components, in China the demand is met entirely with local pro-
duction. This creates an unfair situation for the American side and represents
yet another factor exacerbating the tensions between the two super powers in the
solar industry.

In short, thanks to a number of factors, including the financial support of the
Chinese government, the technological know-how provided by American solar
companies and a local market with huge demand for solar installations, the
Chinese solar manufacturers succeeded to gain the biggest share of the global
solar PV market in the span of only four years (between 2008 and 2011) and
have been dominating it since.

One of the key reasons for China’s domination on the solar market is the low
price of the solar PV products manufactured there. For this reason, when build-
ing solar PV installations, clients prefer to buy Chinese-made solar components.
This is especially the case for large-scale solar projects where the number of solar
modules is so large that a small difference in the price for a single module can

affect the final cost of the project in the range of hundreds of thousands or even

DOI: 10.4236/0alib.1104286

7 Open Access Library Journal


https://doi.org/10.4236/oalib.1104286

A. Paskaleva

millions of US dollars.

The rivalry between the two countries in the solar sector began back in 2008
when China stepped out on the global solar market and started producing mass
quantities of solar PV components. The situation kept escalating and in 2012 the
US International Trade Commission imposed a series of anti-dumping and an-
ti-subsidy duties on solar PV components made in China with some as high as
250% on the original price [31].

Despite the anti-dumping and anti-subsidy taxes, however, the bulk part of
the solar installations in the US today are still being carried out with imported
solar components. According to PV Magazine, from 2012 to 2016 solar imports
in the US saw a five-fold increase while at the same time there was a rapidly
growing demand for solar PV modules on the local market. As a result, the imports
captured “virtually all of the 350 percent increase in US demand” while at the same
time “imports from China increased some 732%” [32] for the same period of time.

In brief, the solar sector in the US has seen a significant development in the
past but for a number of reasons it didn’t have the impetus this industry received
in China. Because of this, the Chinese solar industry has accumulated a signifi-
cant advantage compared to its American competitors, and this has laid the basis

for the Sino-American solar trade frictions we are witnessing today.

1.3. The Research

The present study is based on the concept that climate change is real, it is hu-
man-induced and the consumption of fossil fuels is one of the most important
factors exacerbating the problem. The same position was expressed by the pre-
vious US president Barack Obama and the Chinese President Xi Jinping in a
joint statement for addressing the issue of climate change. The two presidents
took a clear stance on the question agreeing with the scientific community that
the Earth’s atmosphere is warming up, leading to changes in the global climate
and that human activity is the main contributor to this that process:

“The global scientific community has made clear that human activity is al-
ready changing the worlds climate system. Accelerating climate change has
caused serious impacts. Higher temperatures and extreme weather events are
damaging food production, rising sea levels and more damaging storms are
putting our coastal cities increasingly at risk and the impacts of climate change
are already harming economies around the world, including those of the United
States and China. These developments urgently require enhanced actions to
tackle the challenge.” [33]. The announcement also underlines the importance of
the Sino-American collaboration for tackling climate change and envisions a
large-scale deployment of low-carbon energy technologies, including the solar
PV technology.

In the present essay I examine the solar energy’s deployment as a way to tackle
the issues of climate change while at the same time contributing to the economic
growth [34]. I argue that from the perspective of International Relations, re-

newable energy can be perceived as means for deepening international collabo-
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ration without giving rise to disputes.

The current research examines how the solar energy industry can be utilized
as basis for cooperation between China and the US without creating any grounds
for confrontations. It gives recommendations on how to enhance the Si-
no-American cooperation through solar energy projects without exacerbating

the existing solar trade disputes.

1.4. The Significance of the Project Selected

The introduction of the essay examines closely the Sino-American solar trade
frictions and the main exposition presents a number of suggestions on how to
create future projects of collaboration which can bypass any points of potential
disagreements between international actors. To achieve this, I study in detail the
joint solar energy projects between Apple and Sun Power as an example for suc-
cessful cooperation between an American and a Chinese-operating company
[35]. Based on the characteristics of these projects, I draw conclusions regarding
how future joint projects between countries should be structured in order to en-
courage cooperation and minimize trade frictions.

The series of projects between Apple and Sun Power were used as a backbone
of this research because of the strong impact they have had on the Si-
no-American collaboration in the solar sector. It is important to note that this is
one of the first examples for joint solar projects between an American and a
Chinese-operating company. After the first part of the project proved to be very
successful, the collaboration continued and the scope of the following projects
kept expanding. From two solar farms with 20 megawatt peak capacity each, to a
new project with 400 megawatt peak capacity, followed by a third project with 2
gigawattpeak installation capacity (100 times bigger capacity than the first one.)

The exponential growth of the Apple-Sun Power solar projects speaks alone
for the success of this endeavor. Furthermore, the collaboration between the two
companies has played yet another important role: it has served as a test project
for the future of Apple’s business development. In 2016, not long after the first
solar projects proved to be a success, Apple, famous for its electronic smart de-
vices, announced that it is going to expand its business in the area of solar ener-
gy [36]. This can be viewed as another proof for the growing importance of the
solar sector and the impact it is having on different industries around the world.

The Apple-Sun Power collaboration can also be observed as an undertaking
which laid the basis of Apple’s expansion in the solar industry. It has also paved
the way for collaboration between Apple and other companies in China for the
creation of more solar projects. Such example is another solar power project
which Apple is building together with Foxconn in China [37]. This comes to
show the importance of the Apple-Sun Power solar projects and the role they
have played in setting an example for similar initiatives in the future.

From an International Relations perspective, this series of projects can be

viewed as basis for a successful Sino-American collaboration and a way to pro-
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mote peace between international actors without creating any grounds for con-
frontation. I analyze the specific features which make this collaboration success-
ful, and based on these findings I present a list of suggestions which can poten-
tially serve as a guide for policymakers to create future projects which could
promote peaceful collaboration between the US and China. Additionally, this
approach can potentially be applied to other countries who wish to promote
their national solar industry and their peaceful relations with other actors on the

international arena.

2. Case Study: The Apple-Sun Power Joint Solar Projects
2.1. Apple in China

There are many foreign companies which have based part or even their entire
manufacturing strategy in China. This approach has proven to bring a number
of benefits for the companies which apply it but at the same time it contributes
to the environmental degradation and air quality problems at the manufacturing
location. Since all manufacturing processes require energy and in China energy
is mainly derived by coal and other fossil fuels, some scholars argue that foreign
companies in fact stand in the roots of the air pollution problems in China [38].

The American company Apple also has a considerable volume of its product’s
parts manufactured and assembled in China [39] [40]. However, in comparison
with other companies of a similar scale, in the last few years Apple has adopted a
much more responsible approach to its manufacturing in China. As a way to
achieve that, the company has focused on investing in the local solar industry
and promoting clean energy. Hence, Apple, in collaboration with the solar com-
pany Sun Power started constructing solar power plants which produce enough
electricity to offset a considerable part of its energy consumption. In this way,
the carbon footprint of Apple’s operations is reduced significantly to the benefit
of the local environment and the local air quality.

This step shows a much more conscientious approach towards conducting
business in China, especially at a time when air pollution and environmental de-
gradation have become sensitive issues in this country. The clean energy strategy
undertaken by Apple comes as a solution to the abovementioned problems. It is
a way to reduce significantly Apple’s impact on the local environment by offset-
ting the energy used in its offices and retail stores. This helps the company curb
its carbon emissions, reduce its electricity expenses and bring benefit to the local
community where the projects have been developed. This approach can poten-
tially be used as an example for conducting a “cleaner” business in China as well

as in any other part of the world.

2.2. The Solar Projects

By 2017 Sun Power has completed two projects in cooperation with Apple: 1)
two 20 megawatt solar power plants in Sichuan (completed in 2014) and 2) one

400 megawatt solar plant in Henan. Another project with installation capacity of
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2 gigawatts is being planned in Henan province.

Currently, the solar electricity generated by the functioning projects off sets
the amount of energy used to power Apple’s offices, data centers and retail stores
in China. In this way, Apple is reducing its carbon footprint and is contribut-
ing to the global efforts for bringing down carbon dioxide concentration in the
Earth’s atmosphere while at the same time is investing in the Chinese solar
industry,.

Reduction of the carbon footprint concentration is possible thanks to one key
characteristics of the solar energy technology: the solar power plants don’t create
any emissions during electricity generation and because of this the solar tech-
nology is considered one of the cleanest means forenergy generation. For this
reason, Apple has set a goal to power 100% of its manufacturing and services
with renewable energy (with solar energy being a priority) and at the same time
is pushing its suppliers to take steps in the same direction. In short, solar
energy is helping the company achieve its goal for becoming carbon-neutral
while at the same time keeping its stable functioning and high manufacturing
volume [41].

From an International Relations perspective, these projects represent an in-
teresting case study. This is because they stand out with the number of positive
effects they bring in the midst of a complicated trade situation between China
and the US in the solar energy field. Indeed, despite a long and constantly dete-
riorating solar trade dispute between the two countries, the American company
Apple and the Chinese-operating Sun Power [2] have found a way to develop
together solar energy projects without causing any frictions between the two
sides. Moreover, this has sets the ground for cooperation on a whole new plat-
form to which all people, governments and businesses can relate: the fight to
curb global carbon emissions and slow climate change.

Strategy for Carbon Neutrality

In 2014 Apple started investing in solar power stations in China which were
constructed by Sun Power and today are co-owned by the two companies. The
electricity produced by these projects has zero carbon emissions and because of
that it compensates for the carbon footprint produced by some of Apple’s opera-
tions. However, it is not being used directly by the company but is being fed into
the local electricity grid. In this way it offsets part of the energy consumed by
Apple without bringing with itself the harmful impact of fossil fuel consump-
tion.

In order to do so, it has been calculated how much electricity is being con-
sumed by each type of Apple’s operations and how much electricity the solar
power plants will be feeding into the grid. In this way, it has been estimated that
the 40 MW project in Sichuan is producing enough power to offset the power
consumption of all Apple’s offices and retail stores in China and in this way off-
set a considerable part of the company’s carbon footprint [42]. This constitutes a

big step towards making Apple a carbon neutral enterprise [43] and according to
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Apple’s agenda it will later be followed with turning the company’s device as-
sembly processes 100% dependent on solar-generated electricity [44].

Furthermore, Apple is not the only one who benefits from the solar projects:
the local people in the area who don’t have access to the conventional grid use
the electricity produced by the solar power plant. This shows yet another advan-
tage of the solar PV energy: the opportunity to bring electricity to small com-
munities in remote locations where connection to the conventional grid has not
been established [45].

2.3. History of Apple’s Solar Projects

In 2012 Apple started diversifying its energy supply with electricity generated by
solar power plants. The company started a project which aimed at making all of
its operations 100% dependent on energy generated by solar. The first step of the
project was to build a solar power plant in Nevada, USA [46]. Four years later, in
2016 Apple has achieved the goal of powering 100% of its data centers in China,
USA and 21 other countries entirely from renewable energy [47].

With its Nevada solar power plant built in 2012, Apple can be considered a
pioneer in the solar power sector. Since then, the solar photovoltaic industry has
undergone a dramatic development which has made it very attractive for inves-
tors. However, when Apple stated committing to solar energy back in 2012, the
prices of electricity generated by solar was much higher than today. Therefore, at
the time of the Nevada project construction, such investment was considered a
risky endeavor and a step inspired merely from concerns for the environment,
leaving behind any possibility for financial gain. Nevertheless, the project proved
to be economically feasible for Apple and paved a way to a future where solar

energy is becoming increasingly important.

2.4. Apple’s Solar Projects in China

After China’s economic transformation in the late 70s, when core economic re-
forms started being implemented, it became the biggest global manufacturing
center for almost all products available on the market. However, since coal and
other fossil fuels constitute the main source of energy in China, the massive
scope of industrialization which, of course, requires a lot of energy, has taken a
toll on the local environment. This has resulted in heavy air pollution in indu-
strialized areas and has become one of the most pressing issue the country is
facing [48].

Apple, on the other hand, has set an example for a completely new approach
towards production in China: instead of relying on coal and other fossil fuels to
obtain its energy for production and production-related services, Apple has built
its own solar power plants and has cooperated with local solar energy companies
in the process (projects in Sichuan and Henan, China). This has resulted incon-
siderably lower carbon footprint, zero air pollution during energy generation

and immensely reduced impact on the environment.
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Thanks to these projects, China can continue to be the base of production and
assembly center of Apple’s products without having to endure environmental
degradation. This represents a completely new approach to overseas businesses
conduct and for several years now it has proved to be an absolute success. For
instance, it has been calculated that the solar projects will save over 20 million
metric tons of greenhouse gas emissions in China between 2014 and 2020 [49].
This is equal to taking 4 million internal combustion engine cars off the road for
one year. To support this data Apple issued an Environmental Responsibility
Report showing the contribution which its solar power installationsin China are
already making. According to the report the 40 MW projects have reduced the
emissions from Apple’s offices, data centers, and retail stores around the world,
in this way preventing more than 1.6 million metric tons of CO, from entering
the atmosphere [50]. Using solar energy proves a successful strategy to reduce
the emissions while at the same time allowing the company to expand its activi-
ties and grow. This is visually represented in the following table:

The table shows how Apple’s emissions are diminishing with time while from
the same report we know that the company’s production and services are rapidly
growing. The graphs with dotted lines represent how high the company’s emis-
sions would have been if the solar projects in China had not been built. Thanks
to these projects, between 2011 and the end of in 2016, the CO, emissions from
Apple’s offices, data centers, and retail stores were reduced by 1.6 million metric
tons.

Indeed, this number is still far from the abovementioned estimations for 20
million metric tons which the projects are expected to reduce from Apple’s ac-
tivities by 2020, but this doesn’t mean that this estimation is wrong. Here it is
important to note the following: 1) The estimations represented in Figure 4 are
based on solar power plants with installation capacity of 40 MW and it is not
taking in account the 200 MW power plant in Hebei, China, which is expected to
be activated in 2018 and the 2 GW power plant which is still under construction.
2) The 1.6 million metric tons CO, saved from being released in the atmosphere
represented in Figure 4, are emissions only from Apple’s offices, data centers,
and retail stores. Right now Apple is working on a way to make its manufactur-
ing processes also environmentally-friendly and urge its suppliers to do the
same. Since the manufacturing requires much more energy than the functioning
of the offices, data centers, and retail stores, it is possible that if Apple’s strategy
succeeds, the estimation for 20 million metric tons CO, being saved from enter-
ing the atmosphere by 2020, could very well come close to the real numbers in
2020.

Apple’s Environmental Responsibility Report shows that the strategy for using
solar-generated electricity instead of electricity from the conventional grid
proves to be a successful way to lower carbon emissions while at the same time
allowing the business to grow. Such development not only benefits the compa-
nies Apple and SunPower but also creates a win-win situation for China and the

US in terms of investment and business opportunities.
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Apple scopes 1 and 2 building emissions
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Figure 4. The amount of Apple CO; emissions saved from being released into the
atmosphere thanks to the functioning of the solar power plants built in China
[51].

In short: the projects are environmentally-friendly, don’t pose threat to the
local ecosystem and bring benefit to the local community by providing electricity
to isolated areas which have not been connected to the conventional power grid.

Apple and Sun Power achieved this thanks to two joint projects: a 40 mega-
watt solar power plant in Sichuan province (comprised of two solar plants with
20 megawatt capacity each) and a 400 MW plant in Henan province. This enter-
prise proved to be so successful that Apple is planning to build another project
in China: this time with capacity of 2 GW (100 times bigger than the first solar
plant in Sichuan.) [52]. Learning from the latest technological and business
trends around the world, Apple has started to diversify its business by entering
the solar sector, while continuing to install more solar projects in China.

New Technology

The Nevada solar power plant can be considered as Apple’s first step in the
solar sector. These projects have helped the company accumulate experience
which it later used to experiment and improve the following projectsbuiltin
China. As the researches Katie Fehrenbacher points out, the solar farms created
together with Sun Power are quite innovative and show a considerable technolo-
gical upgrade. In their construction a new type of technology was used, the
so-called hybrid solartechnology: a combination of concentrated solar and pho-
tovoltaic solar technology. The projects are designed with special mirrors used in
the concentrated solar plants which focus the light on the solar PV panels. In
this way, the solar PV panels convert the concentrated sunlight into electricity
more efficiently and produce more power on a smaller surface [49].

The case of Apple collaborating with Chinese solar companies is also a very
good example of how technology trespasses national borders and can be used for
the benefit of all. Analyzed through the prism of International Relations, it can
be viewed as a way to create win-win situation for China and the US by promot-
ing their solar industry and bringing benefits to the investors. It represents a bi-

lateral project that can potentially serve as a model for future collaboration be-
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tween the two countries not only with respect to the solar industry but also in

many other areas.

3. Characteristics of the Apple-Sun Power Projects

Analyzing the number of benefits brought by the Apple-Sun Power joint projects
and considering that it has not given rise to any frictions on state level or be-
tween businesses, one can safely conclude that this type of collaboration is hav-
ing a positive impact on the overall relationship between China and the US.

This series of solar power stations is something unique of its kind and could
be used as a blueprint for other projects between the two countries to promote
bilateral collaboration. Moreover, this type of projects can be applied between
other countries as a way to stimulate their solar industry and promote coopera-
tion with other actors in the international system.

But first, in order to be able to use the solar projects between Apple and Sun
Power as a model for building international collaboration, it is important to note
some of the projects’ main characteristics. Here is a list of some of their most
prominent characteristics:

1) The projects are a collaboration between privately-owned companies;

2) The projects do not include trade of solar photovoltaic products;

3) The projects do not give rise to trade disputes;

4) They create a win-win situation;

5) They bring benefits in a relatively short period;

6) They are built in accordance with environmental policies crafted in both
countries;

7) They promotea sustainable economy;

8) They benefit non-active participants (local people);

9) They have minimum impact on the environment;

10)They are developed in one designated location;

11)They do not need direct involvement from any government;

Given the success of the projects, I believe that their characteristics may be a
key to building optimal cooperation between China and the US and promote
peace between the two countries and in the entire world.

As noted earlier, trade conflicts in the solar sector are easy to emerge, espe-
cially between countries which are leading investors and installers of solar tech-
nology such as the US and China. Nevertheless, the collaboration between Apple
and Sun Power have found a way to bypass the trade of solar PV products. One
key reason may be the fact that the components used in the projects are manu-
factured locally and therefore, there is no need to import them. This feature
saves the project participants from facing any trade disputes and in this way sets
a positive example of how future solar projects between countries should be
conducted.

The Apple-Sun Power projects have a number of characteristics which deserve
to be analyzed in detail. Here I have focused my attention mainly on two of

them: the quick return of investment and the big number of benefits they have
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brought about. These two factors, in my opinion, hold the key for the success of

the Apple-Sun Power collaboration.

3.1. Key Feature: Quick Return of Investments

Previous agreements for collaboration in the renewable energy sector between
China and the US have been instigated by concerns for energy security and en-
vironmental preservation. The benefits from such agreements, however, usually
don’t consists of direct financial profit but promise obscure benefits expected
somewhere in the distant future. These efforts for collaboration are mostly per-
ceived as a way to help the environment and the humanity as a whole but not to
bring direct profit for the companies involved. Such examples are the 1979 Me-
morandum of Understanding (MOU) for Bilateral Energy Agreements and a
number of bilateral agreements on renewable energy between the US Depart-
ment of Energy and the Chinese Ministry of Agriculture signed in 1995 [53].

As altruistic as it may be, this type of collaboration often stays only in the po-
litical realm without being effectively executed. This is mainly because such po-
litical endeavorslacks clear plan for generating revenue; and since the revenue is
a crucial element for the existence of any company, projects which don’t have a
clear plan for how it will be generated, are not appealing to most businesses en-
trepreneurs. Therefore, most of these agreements remain at the stage of planning
and only serve as show of good will while in reality they cannot show any actual
accomplishments.

In this regard, the cooperation between Apple and Sun Power shows a new
approach towards the cooperation in the renewable energy sector: it creates
projects which generate actual profit (for Apple this comes in the form of cheap
electricity and for Sun Power in the form of investment) and return of invest-
ment in a short period of time. This makes solar power projects economically
feasible and an appealing opportunity for investment from point of view of the
participants. For example, Apple has invested more than USD 103 million for
one of the joint projects with Sun Power [54] after contributing with more than
USD 850 million for a solar farm in California [55]. In addition, a solar power
plant can start generate profit in the form of electricity immediately after the
project has been completed. This can be possible even if only one part of the
construction has been completed [56], further cutting down the time necessary

before profit can start to be generated.

3.2. A Number of Benefits

The collaboration between Apple and Sun Power has brought many benefits

from economic as well as from environmental point of view. Here is a list of

some of the most notable ones:

1) The solar power plants generate clean energy which offsets the power con-
sumption of all Apple’s stores and offices in China;

2) The generated solar power will save over 20 million metric tons of green-
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house gas pollution in China between 2014 and 2020;

3) There is a direct contribution to the Chinese solar industry in the form of in-
vestments from Apple to Sun Power;

4) Apple is saving money by accessing cheap electricity;

5) Apple is using the projects as a good way to brand its name as an environ-
mentally friendly enterprise;

6) There is cheap zero-carbon electricity produced for the company’s functions
and for the local people to use directly;

7) Sun Power is innovating its solar technology in the process;

The listed above can be considered as “visible” results since they can be meas-
ured in terms of money which has been saved, money which has been invested
or amount of carbon dioxide which has been prevented from going into the at-
mosphere. They come to show that projects in the renewable energy sector can
be made in such way that they generateprofit, they can achieve it in a short pe-
riod of time, create a win-win situation and can be beneficial both from an eco-
nomic and an environmental perspective.

The joint projects bring also other benefits which are hard to be measured but
are nevertheless important. For example the impact of the Apple-Sun Power
projects on the overall relationship between the US and China. By setting a good
example of cooperation in the solar energy sector, these projects are having a
positive impact on the relations between the two countries. In fact, the first
phase of the collaboration has proved so successful that it has led to Apple
building a new 400 MW project in Henan province and the planning of a new
solar power plant with generating capacity of 2 GW.

Because of the unique features of this collaboration and all its achievements, I
argue that the Apple-Sun Power solar energy projects can be used as a model for
creating future solar energy projects between other companies from China and
the US. It can potentially be extended to companies from other countries as well.
This can create incentives for investment, push forward the technological de-
velopment in the solar sector and push forward the solar industry in each coun-
try-participant. In the same time, such initiatives promote peaceful international
cooperation, help governments and enterprises on both sides work together and
promote their domestic solar industry while at the same time create innovations
in the solar technology.

As we see from the Apple-Sun Power example, the advantages from such col-
laboration translate not only in direct economic benefit but also in terms of en-
vironmental preservation. They promote sustainable development and help ad-
dress the issues of climate change—two of the most pressing issues in the mod-
ern era. Indeed, it is hard to estimate precisely the monetary benefit of this col-
laboration. Nevertheless, it is obvious that they bring considerable economic

benefit which will keep growing with time.

4. Lessons from the Apple-Sun Power Solar Energy Projects

In the last few years, the big quantity of Chinese solar PV imports in the US have
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caused disturbance on the American market. As a result, Washington reacted
protectively to its national solar industry, imposing import tariffs on Chinese
solar PV components [57]. This situation has created tensions which could po-
tentially have a negative impact on the economic relations between the two
countries. On the other hand, the solar industry is a good way to create a sus-
tainable economy and eliminate the dependency on fossil fuels. For this reason,
it is important to find a way to promote the cooperation between China and the
US in the solar energy sector without causing damage on the economy of either
of them.

Deriving conclusions from the cooperation between Apple and Sun Power, I
conclude that there are several aspects which mark a successful project in the
solar PV industry. I believe they can serve as a blueprint for establishing other
projects of collaboration between countries for the benefit of the environment
and the peaceful relations on the international arena. The following is a list of
key features which I argue are imperative for creating a successful international
collaboration in the solar sector:

1) There should be a win-win situation

The cooperation between Apple and Sun Power is a good example for cooper-
ation between the US and China in the solar energy sector. It creates a win-win
situation for both participants: from one side Apple benefits from the relatively
cheap labor force in China and cheaper electricity bills; on the other side is Sun
Power which receives investment and support for technological innovation. Ad-
ditionally, part of the energy generated by the solar power plants is being used by
local people who do not have access to electricity otherwise. In this way, the joint
projects bring benefit to both parties involved, as well as to the local community
and the environment.

2) The projects should be carried out on a local level without engaging in
a cross-border trade of solar PV components.

In contrast to conventional solar PV trade which has created a number of
disputes between China and the US, the cooperation between Apple and Sun
Power does not include one essential element: trade flow of solar PV products.
The projects are being developed with the use of local components and eliminate
the need for import. Taking in account the success of these projects and the
plans for their further expansion, one may conclude that taking solar PV prod-
ucts trade flow out of the equation might be a key element for building success-
ful collaboration between China and the US in the solar sector.

3) Quick return of investments

There are numerous international agreements on tackling environmental de-
gradation and climate change. The agreements regard the reduction of carbon
emissions as a key factor for achieving the set goals. One such example is the
China-US Environmental Cooperation Strategy which promises joining efforts
from both governments in order to lower carbon emissions and hence: slow cli-

mate change [58].
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However, more often than not, this means shutdown of coal-fired power
plants or upgrading these plants in order to minimize their carbon footprint.
This translates into reducing energy generation and the need for huge invest-
ments in the facilities. Therefore, instead of revenues, these agreements imply
huge expenses for the countries-participants.

Indeed, there is the expectation for some economic benefits but often they are
not guaranteed and are expected to be achieved in the span of decades. Such
benefits most often include: better air quality, improved health of the popula-
tion, less expenses on healthcare, lower concentration of CO,, slowing of the
climate change processes, etc. These results could be expected after years of joint
efforts and moreover—it is difficult to make a guarantee of the actual result. This
makes the goals of environmental agreement obscure and gives rise to doubts
whether such collaboration would have the promised effect.

In the example of Apple-Sun Power joint projects, however, the benefits can
be seen after a short period of time: there is a direct investment from Apple to
Sun Power and immediately after a part of the project has been completed there
is electricity generated and fed into the grid. Additionally, the electricity ex-
penses for Apple are significantly reduced since the price of the solar electricity
from these projects is half the price of the conventional electricity [49]. At the
same time, the produced surplus of electricity is directed to the homes in the
area so that local people can also benefit from the projects. For the above reasons
I argue that the quick return of investment is a key feature we should take in ac-
count when planning joint solar projects between countries.

4) The projects should have positive impact on the environment and the
society

Indeed, environmental collaboration often cannot guarantee economic bene-
fits; nevertheless, Beijing and Washington are still dedicated to lowering carbon
emissions and create a cleaner economy. This is the so-called “no regrets” policy
according to which certain governments agree to pursue goals which can poten-
tially benefit the environment and the human population as a whole without the
guarantee for any financial benefits for their country. Despite that, it is still a
popular endeavor because even if there is no direct cash inflow as a result of this
collaboration, in the long run there are going to be a number of positive impacts
which can be equated to economic benefits. This is because when the global en-
vironment is being protected and a sustainable economy is being created, the
benefits will be obtained in the form of cleaner air, soil and water, healthier pop-
ulation, less spending on healthcare, potential climate disasters being avoided,
many new jobs in the related industries being created, protection of the biodi-
versity and many others.

Indeed, the projects between Apple and Sun Power have proved to be both
environmentally friendly and economically beneficial. This is because they assist
the global efforts for fighting climate change while at the same time they provide
immediate profit for both participants: Apple receives electricity at half the price

and Sun Power profits from Apple’s investment and in novates its technology.
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Additionally, the local people have a guaranteed access to electricity which is
low-cost and environmentally friendly.

Except for material profit, this project brings a number of benefits which
cannot be observed directly but have an overall positive impact on the environ-
ment and the global population. In the same time, Apple can continue its regular
functioning and even meet the growing energy demand without causing harm to
the local environment.

In short, learning from the cooperation between Apple and Sun Power I con-
clude that there are several main features which make one solar project success-
ful in promoting international collaboration:

1) the projects should be carried out on a local level without engaging in a
cross-border trade of solar PV systems;

2) the projects should guarantee quick return of investment;

3) all participating sides should be able to obtain benefit;

4) a successful project should also bring positive impacts on the global envi-
ronment and the society in the long run.

Keeping in mind these characteristics when planning joint solar projects be-
tween countries could help successfully promote international cooperation and
peace while at the same time pushing the economy forward. This is possible be-
cause such projects are profitable for all participants, they guarantee quick re-
turn of investment, bring numerous benefits and last but not least: they allow

economic growth without taking toll on the environment.

5. Transition to a Low-Carbon Economy

The contemporary economy is based on the pursuit of constant growth [59].
This in turn translates into higher demand for energy and consecutively—increase
in consumption of fossil fuels. But as the majority of the scientists have warned
us, this constant energy demand is having a huge impact on the environment
and for this reason it is not sustainable [60].

1) Production with Minimum Impact on the Environment

Similar to the global economic growth, Apple’s energy consumption has also
been growing rapidly. As number one company in the world it has a very high
energy consumption and according to its analysis, in the last three years this
consumption has grown by 42% [61].

In order to meet its increasing energy demand in an environmentally-friendly
way, the company has dedicated efforts to build several solar power plants to
offset the energy consumption of its offices and data centers. This step was taken
because solar energy has proved to be a good alternative to fossil fuels and a way
to meet a growing energy demand without the harmful effects on the environ-
ment [62]. Apple has come to realized this as early as 2012 when it started
building solar power plants in the US to power its operations. A few years later,
thanks to the global commitments to solar energy, the prices of electricity gener-
ated by solar have been plummeting with up to 50% a year [63].

According to the latest report from 2016, 96 % of the electricity used by Ap-
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ple’s facilities around the world came from renewable energy, reducing the
company’s carbon emissions by 585,000 metric tons [64]. Additionally, all Ap-
ple’s operations in 24 countries are 100% powered by renewable energy and the
same applies to all of Apple’s data centers [65]. The energy is a combination of
renewable energy the company buys and on-site generation capacity from which
solar constitutes the biggest share.

This strategy was initiated in 2013 when Apple started powering all its data
centers with solar energy and then it expanded the scope to its factories, service
centers and stores which constitute the whole chain of production and services.
Now Apple is advancing its agenda on solar energy by urging its suppliers in
China to make the same commitment [66].

The answer from the Chinese companies has been positive and many of them
are making the transition to solar energy. In addition, Apple’s interest in the so-
lar technology is coming at a moment when the solar sector in China is expand-
ing at a fast rate. This can potentially translate into a great stimulus for the Chi-
nese solar energy sector because of the strong position Apple holds as the biggest
company on the global market.

Apple has a long list of production and assembly plants all over the world,
predominantly in China [67]. For this reason, by asking its downstream suppli-
ers to include solar in their energy mix, the company can exercise strong positive
influence on the Chinese solar market.

2) Future with More Solar Energy

Solar energy has proved to be an efficient, cheap and environmentally-friendly
source of energy. However, as is the case with any product on the market, there
is a certain carbon footprint left by the production process of the solar photo-
voltaic panels and all solar components. Nevertheless, the panels offset these
carbon emissions in the span of just two years of functioning [68]. Furthermore,
the growing production of solar panels drives down the price of electricity pro-
duced by solar. The falling electricity price further promotes the proliferation of
solar energy and can potentially help the global economy meet the ever growing
energy demand without causing environmental degradation and global warm-
ing.

In this regard, Apple has set a positive example for how the increasing energy
demand can be met with solar energy and in this way create a sustainable
growth. Apart from the analysis showing 42% increase in the energy consump-
tion in the last three years, the company has estimated that its power consump-
tion in the future will continue growing with a similar pace: around 45% in-
crease between 2017 and 2019 [66]. Thanks to the solar power plants, however,
the company will meet this demand and continue to be carbon-neutral.

3) Apple’s Impact on China’s Solar Industry

In 2012 when Apple started investing in solar energy, the prices of electricity
generated by solar were much higher compared to the conventional electricity. It

was not economically feasible and therefore very few companies were investing
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in it or trying to make solar energy part of their energy mix. Despite the appar-
ent lack of economic sense, however, Apple started investing in the solar market
by paying voluntarily extra for electricity generated by solar [49].

In this way the company started promoting this type of energy and in 2012
even built its own solar farm in Nevada, USA. Just a few years later, in 2017 we
see that solar energy rapidly is becoming more and more widespread across the
globe, especially in China and the US. As a result, the prices of solar-generated
electricity are plummeting globally and in many places around the world solar
electricity is approaching or has already reached grid parity. This phenomenon
has also helped Apple to save money on electricity: compared to prices on the
conventional grid in the US: 0, 10 USD/kilowatt hour, in China Apple is paying
half that price: 0,5 USD/kilowatt hour with projections that the price will con-
tinue falling. This creates a win-win situation for Apple and Sun Power and sets
yet another example from which China and the US can learn how to build coop-
eration and benefit together from the solar energy sector.

Apple’s solar energy projects in China have proved to be a successful endea-
vor. They have even reached a point where the electricity production has ex-
ceeded the demands of the company and for this reason they are utilizing the
excess energy to power the homes of local families [52]. In this way the Ap-
ple-Sun Power joint projects create benefits for the local people and show
another positive characteristics of the solar energy: it can be used in remote areas
which do not have access to the conventional grid.

Furthermore, the collaboration between Apple and Sun Power has helped
both companies grow and become more competitive on the market. Sun Power
has noted that the collaboration with Apple has pushed them to innovate and
develop further their technology [49]. We see a proof for that in the solar power
plants in Sichuan and Henan: there, the concentrated solar and photovoltaic so-
lar technology have been combined to produce higher power output from a
smaller land surface, making the power plants more efficient [66].

The projects between Apple and Sun Power have created a win-win situation
for both companies and thanks to Apple’s investment and push for innovation,
have also benefitted to a certain extent the Chinese solar industry. Therefore,
one can well say that this type projects can serve as an example for future colla-
boration between Chinese and American companies which in turn can poten-
tially promote the peaceful relations between the US and China.

4) Global Transition to a Green Economy

In the last few years in the agenda of many companies and governments
around the world there has been a growing interest towards renewable energy.
This has translated in the notion of “green economy” or “low-carbon economy”:
the idea for using renewable energy instead of fossil fuels to generate electricity
and power the global economy [69].

In this way, the manufacturing and services don’t have to slow down but at
the same time the carbon footprint would be considerably lower compared to

using electricity from conventional resources. This means that the inevitable

DOI: 10.4236/0alib.1104286

22 Open Access Library Journal


https://doi.org/10.4236/oalib.1104286

A. Paskaleva

impact on the environment will be minimized; there will be considerably lower
levels of air pollution and concentration of carbon dioxide. There are many signs
for this transition taking place all around the world and one may argue that this
is a natural result from the deployment of renewable energy, more specifically:
solar energy.

Regarding the possible transition to a low-carbon economy, China and the US
are leaders in pushing forward this agenda. Both countries are leading in manu-
facturing and installation of solar PV systems, both governments are promoting
solar energy in a number of ways and there are many projects for collaboration
between them in the area of solar energy. In this way China and the US are
helping each other develop further their domestic solar energy industry and pos-
sibly make a transition to an economy entirely based on energy from renewable
resources.

The latest development in the work between the American company Apple
and the Chinese-operating company Sun Power is a proof that such major shift
in the global economy is taking place right in this moment. Their collaboration
represents the building of a number of solar energy projects with each project
having bigger generating capacity than the previous one.

From point of view of International Relations, this can serve as a good exam-
ple for the US and China working together to promote the solar energy deploy-
ment. Working in partnership with Sun Power, Apple has built two 20 MW solar
power plants just in China. Also, thanks to this partnership, a solar PV plant
with generating capacity of 400 MW is being constructed, and Apple has an-
nounced plans to install more renewable energy projects with generating capac-
ity of more than 2 GW [70].

This collaboration is promoting the manufacturing of solar panels and thus is
helping boost up China’s solar industry. It is expected that after not too long, the
major part of the energy generation in the two countries will shift from fossil fu-
els to renewable resources and this will help China and the US become
low-carbon economies. In order to achieve that, however, the two sides should
first deepentheir collaboration in the solar energy sector by minimizing the trade
disputes which are hampering the development of the Sino-American ties at the

moment.

6. Promoting Collaboration between China and the US in the
Solar Energy Sector

In the last few years energy security and environmental protection have become
two of the most pressing issues for many countries around the world. The im-
pacts of climate change for which scientists have been warnings us for decades
have become increasingly difficult to ignore. This, together with the increasing
energy demand on a global scale, has raised concerns on how to maintain eco-
nomic growth and at the same time not exacerbate climate change.

Many governments, including China and the USA, have taken these issues in-

to serious consideration and have started to create policies which will help them
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face the challenges of the future. As the two biggest economies and the two larg-
est energy consumers, China and the US regard energy diversification and envi-
ronmental preservation as top priorities on their agenda. They have crafted a
number of projects and policies which will help them secure their access to
energy and at the same time slow down climate change. In the core of this shif-
tlies the development of renewable energy technology with solar energy being a
priority.

Renewable energy technology is a proven way to harness energy from the
natural resources without causing environmental degradation. This approach
can potentially become the solution for the two main challenges of the modern
world: energy security and environmental preservation. In the last few years, so-
lar energy is the renewable resource which has become the focus of attention
from many companies and governments around the world. In this regard, China
and the US are the two most notable examples. The joint projects between Apple
and Sun Power can be taken as model on how to promote the Sino-American
collaboration in the solar sector and hence: the overall stability in the interna-
tional system.

The solar energy sector presents many opportunities for collaboration. How-
ever, the ongoing conflict between China and the US regarding solar PV imports
from China show that solar energy can also provoke disputes [71]. Therefore, it
is important to take such disputes into consideration when creating future
projects for collaboration in the solar energy sector.

Henceforth, analyzing the successful projects between Apple and Sun Power, I
have listed a number of suggestions that can potentially promote the global solar
energy deployment without giving rise to conflicts between the participants.

Suggestions:

- Protect the technology and create incentives for scientists to innovate

Technological exchange plays a crucial role in the Sino-American relations. In
some cases it promotes collaboration but in others it becomes the ground for
disputes. For example, many specialists have expressed concerns that in cases of
joint ventures between Chinese and American companies, there has been a
transfer of technology from the American companies to the Chinese counter-
part. This has been the main reason why many innovators from the US have ab-
stained from forming joint ventures with Chinese companies. (One such exam-
ple is Elon Musk and the electric vehicle company Tesla.)Because of this, it
sounds only logical that American companies should be granted full copyrights
on their own technology as a way to make them more willing to take part in joint
ventures with Chinese solar companies. Therefore, when participating in a joint
venture together with American companies, the Chinese side should guarantee
that the technology of its American partner will not be transferred to other
companies or if it is transferred, the companies wishing to use the technology,
should pay copy rights.

Despite the disputes which it gives rise to, the sharing of technological

know-how has crucial importance for the world as a whole. It helps the flow of
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ideas and the innovation of the technology. For this reason, presenting the new
technology in a way by which everyone can see the creators, can to a certain ex-
tenthelp the scientists receive recognition for their invention and possibly help
them keep the copyrights. This could be done on science fairs and TED talk-like
events where each participant can present their discovery and receive recogni-
tion for it. In this way scientists can meet together to discuss ideas while being
guaranteed that their contribution will be noted and they will receive benefits for
their efforts.

- In international projects, one part of the elements should be produced
in one of the countries and part in the other country-participant.

Taking as an example the conflicts between Chinese and American solar
companies, I suggest that the solar products should be manufactured in both
countries which participate in the project.

This can be achieved through policies, laws and regulations which both sides
agree to follow. It should also be taken under consideration that the benefits
from the projects should be divided between the participants and each should
receive their fair share.

- Create more project of collaboration between different countries

As mentioned above, collaboration between countries helps the innovation of
the technology and has a positive impact on the overall relationship between the
countries-participants. The Apple-Sun Power project in Sichuan is a good ex-
ample for a project which promotes collaboration between companies from two
different countries without giving rise to conflicts. Some of its characteristics in-
clude: development of projects locally, no cross-border trade of solar PV prod-
ucts, guaranteed profit for all participants, quick return of investment and no
harm inflicted on the environment.

In my opinion, these are the basic requirements a solar project between two
countries should have in order to be successful. Furthermore, copyrights protec-
tion, sharing technology, creating environment for scientists to innovate and
policies which overcome the solar trade disputes, can promote to a great extent
the cooperation between solar energy companies all around the world. This, on
the other hand, can become basis for developing cooperation in other sectors
and can potentially help promote peace on the international arena.

- The Projects Should Have a Positive Impact on the China-US Relations

Solar energy has a number of characteristics which make it a suitable ground
for cooperation between countries: it is a renewable resource of energy available
all around the globe, the components are easy to acquire and most importantly,
it is an eco-friendly way to generate electricity. Furthermore, such cooperation
creates a complex interconnection between the participants by bringing them to
collaborateon different levels and work toward sonecommon goal.

Nevertheless, in the case of China and the US—the global leaders in solar
photovoltaic manufacturing and installation—solar energy has become the rea-
son for some trade frictions. Therefore, if joint solar project are to be used as a

way to promote cooperation between countries, they should be planned carefully
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in order to minimize any possible negative effect which can potentially harm the
bilateral relations of the participants.

Henceforth, when building projects for cooperation between China and the
US, it is of crucial importance that these projects are designed in a way to benefit
both sides and bypass any points which may create conflicts. Studying the case of
Apple and Sun Power I have pointed out that developing the projects with local-
ly manufactured equipment and excluding trade of solar elements in the process
may be a key element for creating collaboration in the solar sector without let-
ting it give rise to disputes.

In the last few years both China and the US are investing heavily in solar
energy and have taken it as a priority factor in their future development. This is
because both countries have to face a number of issues connected to the envi-
ronment and the energy security. For this reason, joining efforts and working
together to resolve these issues can certainly have a positive impact on their
state-to-state relations.

Moreover, this kind of collaboration brings benefits not only to the actors who
directly participate in it but also to local people by providing them with clean
electricity. From a global perspective, solar projects affect in a positive way the
environment by saving millions of metric tons of CO, from being released in the
atmosphere. In this way, the solar technology can help tackle climate change—
one issue which is increasingly becoming a top priority on the agenda of many
governments. And here we can see one very important aspect of the collabora-
tion in the solar sector—it unites countries under ideas which all people relate
to: clean environment, energy security, peaceful relations and a better future for
those who will come after us.

Therefore, it is imperative that policymakers use solar energy to its full poten-
tial to enhance international cooperation and bring companies, governments,
non-governmental organizations and individuals to work together for promot-

ing renewable energy and combating climate change.

7. Conclusions

The solar energy sector offers a vast range of possibilities for cooperation on
many levels. Nevertheless, it can also give rise to confrontation as we see in the
case of the solar trade disputes between the US and China.

Since solar energy has proven to have a positive impact both in economic and
environmental aspect, it is important to minimize any potential conflicts which
it can bring, while at the same time keep promoting the solar energy prolifera-
tion on a global scale.

In this regard, the cooperation between major powers like China and the US
has an imperative role in the shift towards a sustainable low-carbon economy
and the deepening of the reliance on renewable energy which comes with it.
Furthermore, the Sino-American cooperation in all sectors is crucial for the
promotion of peaceful relations on the international arena. Therefore, bringing

together the two most important players on the international arena and creating
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conditions for them to work together for the benefit of all, is important and at
the same time—a challenging task.

Nevertheless, if we analyze the joint projects between Apple and Sun Power,
we can see that the two companies have achieved namely this: collaboration be-
tween an American and a Chinese-operating company, promotion of the solar
industry, creation of environmentally-friendly business, lowering of CO, emis-
sions, benefit for local people with minimum impact on the environment and all
this without giving rise to any trade frictions or any kinds of disputes whatsoev-
er. For this reason, I argue that solar energy can be used as a basis to develop the
economy of any country in an environmentally friendly way and additionally,

promote peace on the international arena.
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