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ABSTRACT
The purpose of this paper is to analyze the competitiveness factors that are
currently supporting the wind energy industry on a global scale, with a special focused on
the trends to grow in Southeast Asia and compare its development with the Indian
panorama. This qualitative research looks to explore the areas to increase the capacity or
reinforce the participation of firms in the industry as manufactures, service providers or
investors for wind energy projects in the region and in a global scale. For achieving this,
interviews with stakeholders in the field were conducted and analyzed under the concept
of Porter’s diamond model for competitive advantage, when it is applied with a modified
factor to account environmental concern in the equation and enhance the innovation
factor relevant for this industry.
Dividing the findings in propositions related to the market factors, industrial
factors, social factors and political factors, the results show that these basic factors cover
the necessary referential measures to compete in this industry, despite the life cycle stage
of it. A proposition related to environmental concern, a common factor connected to the
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renewable energies adoption, found in the literature review, is also considered to be part
of this research.
Technology surrounding the turbine, like variability reducing systems, along with
ways to strengthen the grid systems are making the wind energy more cost efficient, and
competitive not only with other renewable energies, but also with traditional fossil fuels.
The industry is moving by itself to a point that is not based on environmental purpose or
government support, and becoming a value delivery option to invest in, due to adapted
technology for low wind regional conditions. Higher education, like applied engineering
degrees for renewable energies are also helping to reduce the costs of the wind energy
installation, the industry is attractive to continue training human factor, as the benefits for
employment are extended in a regional way, instead of localized as it happens with other
energy sources like nuclear plants, oil drilling and even biomass.
Findings showed a relationship between modernity concept and wind energy,
large corporations are adopting, just like countries, energy mix systems to cover their
energy needs, instead of option for a complete coverage with fossil fuels, this is bringing
one or two turbines at least for companies that want to create a positive environmental
impact in the community, but also create a technological advance image for their
stakeholders. The environmental factor is specially playing an important role in places
like China and India where the wind turbine is seen as a related solution to air pollution,
the idea of democracy understood as the people’s desires has brought a collective mind
about shifting to less polluting life style, and that is translated to the Paris Agreement for
Climate Change, that will force countries to increase the consumption of wind energy
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systems, from percentage surrounding 10% to a more ambitious goals for the industry
about 60% for the divesting process in the fossil fuels industries.
This research includes the application of the resulted model, with the findings in
the interviews and how to consider them as competitiveness factors for countries seeing
them as prospective markets, then this model, originally qualitative, uses the axis of the
diamond, and the exogenous factors, by operationalization to create a quantitative method
to rank the competitiveness of Indonesia, Malaysia, Thailand, Philippines, Singapore and
Vietnam when they are compared individually and as a region with India, that is used as
the discriminant function score when the final part of the result analysis is conducted by a
discriminant analysis. Thailand is the most competitive country of the group when the
exercise was applied.
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CHAPTER 1
INTRODUCTION
1.1 Background of the Research
Climate change is bringing new dynamics to the business world; wind energy is
an efficient example of the possibilities to build a more sustainable future, in contrast to
practices related with pollution and global warming that are increasing the risks of
investments in underdeveloped territories, to emergency control, and loss of credibility
after disasters for multinational corporations and government institutions. Our society is
still wondering on the validity of the arguments to change our model of consumption and
trade for one that is more sustainable. In a study about perception of this group of climate
phenomena Rebetez (1996) points out how the perception of the global population varies
depending on their local situation, and how different they perceive the current weather
and the information, or the concept of global warming. In addition, Rebetez (1996) found
that climate change is considered as a threat after individual meteorological events
happen locally.
While in advance economies like the United States governments are taking
serious steps to mitigate the effects of climate change, for example including not just
schools but also farmers and traditional industries to turn to better practices (Monroe,
Plate, , Adams, & Wojcik, 2015). Adaptation is essential for people to create new ways to
perceive and change attitudes for global warming concern, and when the greatest level of
concern is met, the wiliness to participate is shown by the group that was exposed to this
information and accepts, subsequently the training and modification process. Institutional
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support is still needed worldwide to create this first step for democracy and participation
in the developing countries.
The closer the people to the fields or green areas, the more aware they are of the
effects of climate change on their activities, farmers are experimenting the climate
variability and longer times for crop reaction (Sada, Shrestha, Shukla, & Melsen , 2014).
People based on the cities understand these variabilities on the weather and water access,
and start to create more accurate ways to monitor these transformations of the
environment instead of realizing the cause or democratically claim for a change of
actions for their representatives. Then technology is adapting more precisely to weather
forecast and creating reaction mechanisms to support the push of the urban living
standards into the natural control ways or Earth biological cycles.
The rise of temperatures in recent years create another adaptation challenge to
technology and the industry, raw materials that were previously vastly used in production
such as medicinal herbs, and minerals for popular devices such as coltan are getting
either harder to find or produce, or implying practices that create more inequality,
pollution and higher labor risks, hence, opposing to sustainability.
Migration is another result that the world is noticing, Rafael Reuveny (2007),
predicts in his work related with climate change-induced migration and violent conflict,
that during this century more international and national violent conflicts will be driven by
climate change as one of the main reasons. Leaving the affected areas is one of the
choices that many people will chose in order to flee conflicts, creating even more
crowded areas in the planet and unbalancing developed economics and creating an
unstable global market for multinational corporations and the governmental institutions.
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The ecological resources available, seen as mere mitigation methods to benefit
sustainable development, or on a pure economic sense, as raw materials or as the source
for basic and accessory demands or desires, are distributed unevenly in our world.
Mankind have made excessive use of resources and as a result unbalance the possibilities
of welfare and wellbeing for inhabitants, adapting conditions that make our existence
easier, such as weather conditioning systems, coolers or heaters, inefficient transportation
like five seat cars and abandoning continental waterways has brought the advanced
economies to look after new alternative ways to create a new concept of development.
Ciscel (2001) identifies how urban communities start to take resources from other
counties, what leads to expansive practices until these demands for input for cities start to
come from other provinces in United States or even other countries, making them factors
that create remote pollution, and lessen the resources of distant territories (Ciscel, 2001).
According to Ciscel (2001) the cost also counts for these practices, but these costs
are not just related to the monetary effort to carry these sources of urban benefits to cities,
but also the migration effect, the pollution, income inequality, and environmental
transformation of the areas affected; he points that the immediate benefits that urban
sprawl brings are just the beginning of economic and social burdens.
In the Southeast Asian region of the planet, in countries with coastal lines and
island territories, studies are being conducted for the population to learn how to react or
mitigate the effects of water due to sea rising levels or monsoon. But it is specially people
that live in urban areas in these countries those who suffer more constantly of inundation
and risk for the contact with polluted flood water, as it happens in Bangkok, Thailand and
Ho Chi Min City in Vietnam (Tran Than Tu, 2011).
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The effects of these traditionally considered environmental phenomena can be
translated simply into business due to increase of costs in the supply or control of water,
and consequently in prices increments (Pint, 1999). In 2015 the consequences of not
creating effective methods to tackle the risk of massive area droughts in California were
felt by the population of these urban areas in the United States of America.
According to Pint (1999), the market is so related to the nature, that it can
constrain or relax the pressure over the ecosystems worldwide.
The cause of these droughts was a dipole effect related with weather events prior
to El Niño-Southern Oscillation (ENSO), what helps us to understand how business
measures are not being enough to control operations to avoid failures in the system when
managing natural resources (Wang, Hipps, Gillis, & Yoon, 2014).
Urban areas are getting overpopulated in the world, the most populated cities will
be located in Asia in 2030, according to the University of Oxford, most of them will be in
China and the most populated city in the world will be Jakarta, in the Southeast Asian
Region, in Indonesia, a city that is already facing congestion problems for a vision for
transportation that is neither sustainable, neither efficient, as it is based on roads and five
seat cars, the traditional approach for growth contrary to sustainable development
(Oxford Economics, 2015).
In most cases migration to the nuclear production and consumption centers in the
national levels are increasing the individual deployment of the natural resources,
individual actions for consumption are then a very important issue for governments to
rule, foreseeing this panorama, United Nations have included this year in their Global
Goals, their sustainability program to control country members actions, measures
4

intrinsically related with pollution reduction, food security, greenhouse emissions, water
supply and forests conservation.
Governmental control and marketization are then opposite forces when the goal is
to achieve national priorities, but the corporations are looking specifically for profits
without a social or conservationist concern, then the effectiveness of the state is not
proved, as it has happened in East Asia, either the development is moving where the
market wants, or where the policies are heading (Preston, 2000).
Globalization impacts have not been uniform and they have widened disparities
on social perspectives (United Nations, 2002). The mutual dependency from one country
to another is making some states to adopt more severe rules to fight climate change;
European countries lead the way in natural preservation and regulatory frames for
sustainable development, after more than 50 years proving that economic development
alone does not guarantee wellbeing, what includes money but also the possibility of
living a good life (Goulet, 2002). These measures are not just strategically crafted for the
good of the citizens, but are also presenting business opportunities that are affecting less
the global resources in their countries, and at the same time showing better paths to
economic performance that are slowly adopted by the developing countries, what Goulet
(2002) calls a ‘just economy in a globalized world’, especially China and India, the new
powers in the international trade that are starting to create a political balance along with
Russia to contrast the western power nations.
Western pressure for the global ecological situation is becoming the normal
agenda for most international summits, and it is creating a change in business models at
the same time, reaching the leading multinational corporations, and forcing them to
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transform. The situation has turn into a different path than the original idea of
westernizing the third world that was limited to capitalize the production resources with
aggressive capitalism (Mehmet, 1996).
At the same time consumers in urban and rural areas are starting to be more aware
about their ecological footprint and their contribution to impact the degradation of the
biosphere, this has been strategically controlled. In the citizen’s minds states have created
the responsibility concept in individuals to relax accountability for the neoliberal model
of market, and this has diluted the engagement (Dimick, 2015).
Transcending the national or local beliefs is a challenge for the ideology of
globalization and in this new era the global idea of environmental protection is a
challenge as well. In a study to understand the capacity of adapting ideas about global
perceptions made with Lebanese students physically located in United States, Volk
concludes that external ideas of globalization are filtered by the known values creating
new concepts for the same content, instead of being taken roughly from theory (Volk,
2000). This reinforce the challenge for sustainability to be understood on the same basis,
with the same importance and under the same circumstances, and with the same collateral
damages relation, for the different actors in the decision making processes on a global
scale.
Holistic approaches are those that are urgently needed in the international area to
achieve pollution control and start reversing the urban concentrations effects on the
global environment. Urban planning only focused on a production scheme are now
applying remediation techniques to mitigate CO2 emissions excess (Yanga, McBridea,
Zhoub, & Sunb, 2005; Jim & Chen, 2009).
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Energy consumption is the other part of the story when we talk about megacities
related with production processes. In China, with an increasing number of urban
concentrations since 1990, the air pollution levels have risen and are now a common
cause for illness and have created responsive measures like index that classify days as
‘poor air quality’ extending effects to vicinities. Cities like Beijing, Shanghai, and the
Pearl River Delta region that includes Guangzhou, Shenzhen and Hong Kong are now
facing challenges to avoid the costs for health of being the manufacturing centers of the
world (Chan & Yao, 2007).
The pollution accountancy of urban concentrations has its origins in consumption,
and the people in cities consume more per capita than those in rural areas. In the
developing countries salaries have risen in the cities, living standards start to follow the
western style of capitalism (Market and Trade Economics Division, Economic Research
Service, U.S. Agriculture Department, 2002). The middle-class formation due to work
professionalization in the developing countries like Nepal makes it difficult, on a social
perspective to reach education and equality standards of the developed world, but easier
to increase media penetration due internet and advanced marketing techniques to propel
demand for industrial and retailing products. These effects are felt due to multinational
corporations’ image, satellite television, beauty pageants, mass tourism, to cite some
examples. In this particular modernization concept for these countries, with middle-class
income levels, that put these individuals out of reach of many desired goods, sometimes
in an opposite spectrum, being unable to materialize sustainable development, but slowly
losing their identity (Liechty, 2003). As a result, societies in developing countries have
access to buy goods without enough knowledge or formal education that could contrast
the decision when products are environmentally damaging.
7

The past and present shape our trends for energy consumption in the future
(Bhattacharyya, 2007), this explains the tendencies for not dealing with scarcity of the
main fuels, like oil and natural gas, but these has been changing in the last decades. In the
social context and in the market spectrum energy needs are changing, and integrating
many new perspectives beyond supply and demand.
Previous research has been done specifically in wind energy including the
Southeast Asian region, focusing on onshore potential, the analysis made under
engineering characteristics suggests economic competitiveness, as the result covered six
to seven times the energy consumption for the whole world, but specifically in the
Southeast Asian region the capacity is as ‘lower’ and compared to the expectations set for
Southern and Western Africa and Japan (Hoogwijk, De Vries, & Turkenburg, 2004).
Specific technical studies have been also made by international organizations like The
World Bank, that maps the natural resources for the industry available, at that time wind
energy was suggested to be used on a widespread based with small turbines to provide
energy for rural areas (The World Bank Asia Alternative Energy Program, 2001).
Previous studies have found technical barriers for the energy growth at that time
for large implementation: the perceived intermittency of winds, and the difficulty of
identifying good locations, especially in the developing world (Jacobson & Archer, 2005).
Other available literature covers mainly renewables energies as a whole when
they are considered under a technical (Sovacool, 2010) or general perspective to create
scenario analysis (De Vries, Van Vuuren, & Hoogwijk, 2007), this provides research
opportunities to add updated information about the factors that are currently affecting this
market, and how the initial factors that contributed to the establishment of the industry
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are changing and leaving spaces to new factors to account for competitiveness.
Information to the technical part of the wind energy is available and conduct to insight
development of new technology and energy supply using turbines or other artefacts for
the industry to make it more adaptable or cost efficient in places where the industry is
more advanced like Germany, Denmark and United Kingdom (Klaassen, Miketa, Larsen,
& Sundqvist, 2005).
On the social side of the topic the innovation that wind energy brings has been
studied as part of the renewable energies, as a factor that is relevant given the higher
goals that are being set for clean energy in countries all around the world (Wüstenhagen,
Wolsink, & Bürer, 2007).
1.2 Statement of the Problem
Economic development needs to be powered, and traditional sources of energy are
polluting the planet, becoming less competitive or simply not enough to achieve it. India
is growing above seven percent each year in terms of GDP (Asian Development Bank,
2016), and Southeast Asia is building infrastructure for ASEAN in the following 15 years
expected to reach seven trillion American dollars (McKensey Global Institute, 2014).
Energy is the tipping point in the consumption side today, but also on the
production side of the global market, as electronic transactions are growing in importance
and market coverage against traditional trading methods. We have at least three
dimensions for the analysis of the role of energy in the present: the macro-economic
influence, geo-political implications, and the environmental concerns (Bhattacharyya,
2007).
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With development, the increase of the middle class in developing countries,
including India and the countries in Southeast Asia is bringing a more accelerate
consumption for more products, but when this is not accompanied by high education and
environmental concern, individual level mitigation measures are not taken (Semenza, et
al., 2008).
Individual consumption rates for energy are on the rise, for instance the European
Union, imports more than half of the energy it consumes (European Commision, 2014),
and with new markets getting integrated to the grids and the expansion of the energy
value chain on a global scale, along with the dialogues concerning availability or energy
supply security for the upcoming decades, volatility of prices of traditional fuels, energy
policies, and finally energy prices to consumer (Toman, 2002). The price factor is making
the industry to change, to be able to adopt the new markets in India and Africa, which are
going through the market acceleration process that China experienced during the 1990’s
decade. Energy is the base for the commercial path in the future; electronic commerce is
not just the placing order process, but the communication, media exposure and channel
for business traditional and electronic management. The mobile market is aiming mainly
for the mid segment of the world economic pyramid with a potential for profitability
becoming more real and bigger with telecom for the basic consumption (Dorflinger, et al.,
2009).
On behalf of the continuous expansion of the multinational corporations in the
international market, adding countries like Myanmar in Southeast Asia, and Uganda in
Africa, being more abundant than computers, mobiles phones are currently used to share
information about agriculture, health and finance among the society (Palumbo, 2014),
that is why the support for the virtual market is coming from the leaders in the technology
10

industry, Apple, Alphabet, Microsoft, General Electric, among others to stablish the
internet services and connectivity resources, but before the energy supply is expected to
cover the world in a massive way to propel the market growth dynamics.
These energy basic components in the market are the starting point of what the
developed nations are living today, where even democracy and transparency play an
important role in business actions, that is why the European Union and Canada, are
creating new schemes for consumers to be able to know the sources of their energy,
freedom of choice between competitors, information and promotion and, all of them align
to efficiency principles (European Commision, 2014).
Commercial integration processes are taking energy as a priority area, ASEAN is
currently building different pipeline regional projects and grid extension following
interconnectivity areas, mainly going from Thailand to Malaysia, and further with
Indonesia. But these are still programs on a government side, very far from the scenario
that the European Union is facing today, following the European Commission, their
market is changing a lot due to the renewables share in energy increasing rates, expected
to increase from 25% today to 50% in 2030 (European Commission, 2014), they might
still need to regulate access to traditional fuel energies in order to fulfill their
consumption needs.
The traditional fuels in the planet are going through a transformation process; the
technology called clean-coal is one of the most popular sources in the new energy
matrixes of developing nations, because they don’t account the pollution costs and
volatility of the raw material prices. But even natural gas in rich countries like Qatar are
now being either suffering from low prices, or limited reserves that can be exploited for
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different usage like cogeneration power desalting plants to make seawater drinkable,
Qatar demand for energy is expected to meet their supply power, so they are going to be
barely self-sufficient, still they are creating programs to reduce the individual energy use
footprint. Again individual needs related with raising temperatures make the challenge
difficult to achieve in a country where air-conditioned building consumer more than two
thirds of the energy in summer periods (Darwish, 2013).
India is living the transition from traditionally rural sources of power, to
electricity for cities, three quarters of the projected increase will be driven by residential
areas in 2040, on a different perspective industrial energy consumption is expected to
increase in 50% to that year. Despite the efforts to stablish more than 50% of the energy
supply by renewable energies in 25 years, the rest is expected to be covered by coal-fired
plants, what will account to the major growth of this source of energy in the world. Some
340 GW are expected to be installed by Solar and Wind in India in that period of time
(International Energy Agency, 2015).
Energy security is also worrying nations that are the global manufactures of the
global industries, like China, this country will face many challenges in their supplying
sector in the upcoming 20 or 30 years and probably will extend to the long term, due to
present characteristics oil prices are low, but as soon as the global energy sector will not
be able to account into the demand side, oil prices can be increased on the final stage of
the production curve in the future, in this stage, even China’s main source coal and its
availability can be put in risk for their domestic market (Liu & Jiang, 2009).
The importance of supplying corridors is today a priority for the regional
integration in terms of energy availability and security, the European Union is mapping
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the current and possible suppliers for them to ensure and work to make available these
resources to sustain their economic activities and lifestyle for their citizens. For all types
of energies, oil and gas, solar, biomass, coal, nuclear, and hydrogen, they have possible
suppliers starting with Russia and Norway for oil and gas, to their solar partnership and
mutual dependency within the European countries. Biofuels are growing rapidly, and in
the future exporting the energy resulted by the conversion of biomass will represent an
additional importing source for the main consumers in the industry or by individual
demand (Pregger, et al., 2011).
The enormous gap that exist in energy consumption between the advanced
markets and the recent ones is not merely on the fuels that they are using to produce and
account to their energy matrix, but also in the way they manages and predict the need for
the resources, in the Latin-American and Caribbean case, based only on policies that
account the way the resources will be exploited, privatization and foreign direct
investment, like the recent energetic reform in Mexico, approved in 2013, in order to get
the fuel or final product, but is not considering availability with an efficient plan. These
policies are still accounting for sustainability growth in the region but are not going to be
enough in the long term when we take the social, economic and environmental
dimensions (Garrón Bozo, 2008)
According to Garrón Bozo (2008), among the Latin-American countries, the most
advanced matrix, thus the understanding of the efficiency these countries are trying to get
on this field is Brazil, with an expected energy matrix that account of almost six percent
for renewables energies and bringing into the grid more than 12 million users from the
rural areas in their national territory.
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Costa Rica is leading the way in sustainability in Central America and it is being
an example for the whole continent by achieving a comprehensive network, mainly on
hydropower, that is lowering their reliability on fossil fuels, and might lead the country to
export in the long run. Alongside with new ecologically oriented federal departments,
Costa Rica created financial instruments, such as the debt-for-nature investment and
received support from international organizations like World Wild Foundation (WWF)
that use the country now as an example for business based on nature production instead
of abusing it (Isla, 2014).
The ecological footprint has received a lot of attention and it is considered today
as a social initiative to be taken as an indicator for sustainable development, countries
like Benin, Bhutan, Costa Rica, and the Netherlands, have been using it since the 1980’s
and 1990’s, but the indicators used for each of these countries were based on the
predominant polluting actions in each territory, but on a general basis, with standardized
measures, the ecological footprint provides a basis for environmental discussion related
with consumption patterns beyond national borders (Van Vuuren & Smeets, 2000).
The American economy is in need to ensure oil support from other nations, like
the countries in the Persian Gulf, this energy sources are also demanded by the new
economic powerful nations like China and India, and for those countries depending
economically on oil reserves like Russia. There is then a risk of run unaccountable of the
fossil fuels, oil needs, in the energy matrix of the most advanced economies for them to
maintain their development percentages in the upcoming decades; United States is ahead
on a position where they cannot drill their way to solve their oil internal demand, less to
continue supplying internationally (Baird, 2008).
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The indiscriminate use of oil and the industry created around it in the modern
commercial relations attain to the production, transformation, financial measures, and
products, and the cycle also includes the limits to world oil use (Flavin, 1986).
Oil has been valued in prices below $39, at that moment trading in the market in
August 24, showing the lowest price in six years, and trading at 59% below of the highest
price during the year, of $103.19 (Sjolin, 2015).
Using then the car industry as an example for the dynamics of the global markets
compared to the resources availability, the research and development forcers are not fast
enough to predict and generate a better scenario compared to the research predicted
situations, as today electric automobiles account for a small percentage of the global
market sales. Many of the barriers to accelerate the use of other type of fuels have been
more political than technical like in the case of hydrogen produced by high temperatures
nuclear reactors (Shinnar, 2003).
As fossil fuels are becoming less available and less profitable, the energy
portfolio are radically changing bringing oil and natural gas to less percentages, the most
affordable option, but not on the environmental and health, and even financial side, is the
coal use to replace most of the oil and natural gas, but using coal is again, a measure
based on a limited resource to long term plan development. Technology is playing still
the most important decision making factor to determine the portfolio priorities or ranks,
as it happens in countries like Germany and France, two examples of wide mix in energy
sources and conversion and transport methods, even in these countries the social/political
factor accounts for low participation to determine energy plans (Daim, Schweinfort,
Kayakutlu, & Third, 2007).
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Some countries have already realized that their expected energy consumption and
the actual demand is not compatible, in other words, are not calculated adequately when
they account the macroeconomic factor, hence these countries are looking for ways to
actively participate as changing agents for the industry, it means that they are putting the
microeconomics actions to match the global context, not just as merely consumers, but
also as parts of the global supply chains. India is today a main actor in the production of
energy in multiple ways, not just the traditional coal generation; what is more, they are
building important alliances with multinational corporations to use their strength to
examine their national competitive advantages to play a more dynamic role in the
transformation of energy beyond fossil fuels (Vazhayil & Balasubramanian, 2012).
Sustainable Global Value Chains, should be represented beyond the Costumer
Social Responsibility (CSR) role, when the products can be sold profitably internationally,
companies should try to reach markets beyond their territories, prioritizing industries that
not just deliver value, but also create awareness and protect the environment while doing
business (Barin Cruz & Boehe, 2008).
1.3 Significance of the Study
This study tries to answer weather it makes an economic sense to engage in wind
energy activities, mostly for wind turbine, along the sustainable value chain, on a global
perspective. Comparing the wind energy technology, on its modern conception, better
known as wind turbine, with other products or industries, for example car manufacturing,
or aviation; it is transiting the early period in many countries, the establishment of the
sector in others, and the repair or replace time (Xie & Simon, 2006) is starting now for
old facilities in Europe and United States, so understanding the demand needs for energy
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in the future on a macroeconomic sense is vital to participate as suppliers in the energy
market to generate profitability for local economies and multinational corporations.
The contribution of this study is isolating wind energy from other renewables, and
create a framework of study specialized on it, in which intrinsic characteristic can be
discovered making changes in the dynamics for this industry. This study creates a nontechnical approach to analyze a commonly engineering related subject, into a marketing
perspective.
As energy security becomes more important in the international agenda to boost,
or even maintain consumption rates or the developed nations lifestyle, including a
sustainable one, developing countries that are not considering renewables energies as the
main source of domestic power in their energy portfolios, as it is the case of the Southeast
Asian countries (Kampan & Tanielian, 2015), can still participate as suppliers or foreign
investment receivers to establish facilities to manufacture parts, or even finance the wind
energy sector in markets where it has advanced, and are a profitable source of
capitalization for their shareholders.
This study aims to use and update a traditional approach for marketing research
that includes comprehensive factors relevant in today industries, like environmental
concern and sustainable value change for global business.
The global value chain of wind energy brings local and international benefits, as
in other industries the supply chain has international contributors and the participation
extends to investing, manufacturing, contracting, services providing and supporting
management of the chain. The International Renewable Energy Agency (2014) calculate
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the number of jobs in wind energy in more than 834,000, the third more labor intensive of
the renewable energies after solar and liquid biofuels.
Wind energy is following the globalization of markets due to the model of
resources based production, installing most of the wind energy capacity where the most
benefits from the fuel are met with the least investment in technological adaptation,
places like United Kingdom, Spain and Unites States utilize their geographical locations
to use wind power. But along the value chain manufacturers of turbines are creating local
demand-based or project-based facilities to produce the parts for turbines, China leads in
number of part manufacturers for the industrial in a global scale, while India follows for
their own projects supply chain. With the growth of the industry of more than 30% yearly,
participating in the value chain, brings new business to the countries who are trying to
create new business models based on new industries, like wind energy, as Vietnam is
starting to do, and Singapore with their new research and development centers for wind
energy, despite their lack of the renewable fuel in terms of industrial power capacity;
meanwhile in Brazil and in Mexico the industry is getting popular for the incentives that
are still offered for wind energy specifically, or for all renewables like the Costa Rican
case. Providers of services are focused on expertise, then the highly specialized services
are coming from countries like United States, Germany, Spain and the Netherlands
(World Wind Energy Association, 2015). Based on the final product competition, the
leaders in the industry are Vestas from Denmark; Goldwin, United Power and Ming Yang
from China; Enercon, Siemens and Nordex from Germany; Sulzon Group from India; GE
from Unites States; and Gamesa from Spain (Energy Digital, 2015).
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1.4 Research Objectives
1.4.1 To explore through interviews with stakeholders in the field the factors affecting
competition in wind energy based on the model of the Porter’s Diamond for the national
competitive advantage of nations.
1.4.2 To determine the level of competitiveness of the Southeast Asian countries in the
global wind energy industry, using India as a reference.
1.5 Research Questions
1.5.1 What are the main economic factors that determine a National Competitive
Advantage to compete in a global industry?
1.5.2 What are the conditions in the global market that imply opportunities for new
entrants in the wind power sector?
1.5.3 Are the national competitive advantages of the Southeast Asian countries suitable
for the global wind energy value chain?
1.5.4 How the potential countries in Southeast Asia can increase their possibilities to
compete as suppliers in the global wind energy market?
1.6 Expected Benefits
The countries from Southeast Asia in this study will be considered, under the
parameters exposed, as competitive in wind energy, or non-competitive in wind energy,
in the international market, once the methodology for data analysis has been done.
This research project will bring a new element to the traditional Porter Diamond
for National Competitive Advantage, considering environmental concern as a factor to
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help in the transition to renewable energies in all parts of the sustainable value chain, in
this particular case wind energy.
The result of this research will provide an updated analysis and conclusions about
the position to compete for the Southeast Asian region and for selected countries in a
global perspective, when it is compared with India. The results will indicate in which
aspects of the competitiveness Porter’s model more efforts should be done to increase
participation in the industry to compete in the global sustainable value chain, and in
which the region or the selected countries show advantages to promote the industry
growth.
Traditional manufactures of plastic and similar materials could start
manufacturing wind turbine parts to export, service providers could find opportunities
due to remote or in-site services for the industry, and private financial institutions, or
investors could find a way to diversify their operations, value for money scheme for
increasing sustainability in energy projects (Atmo & Duffield, 2014), and use this
growing industry to benefit Southeast Asia on a regional or national scope.
1.7 Operational Definitions
Culture is referred in this study as the social behavior or conditions of the society
shared values related to business and productivity culture, as they are mention through
the concepts of femininity or masculinity (Hofstede, 2001), and their impact to improve
or stop innovation in production systems.
Demand conditions are the levels in which wind energy is consumed in any form
along the value chain, as service, or parts. It is based on innovation in this study, and is
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the result of demanding consumers that pressure firms to advance in the quality of their
offers, making companies competitive internationally.
Democracy is accountant as the societies’ will, the topic of interest and relevant
causes that people in a determined country is aiming to happen.
Developed country in this study is a politically independent territory with its own
economic and sustainable development policies and business culture, considered by the
Monetary Fund in this category.
Environmental concern in this paper refers to the average level of a countries’
population positive attitude towards environment’s conservation and awareness of
climate change and its damaging effects for life.
Factor conditions refer to basic and advanced characteristics for production in a
determined country. Wind potential, is part of the basic factors as a natural resource; and
infrastructure and engineering and scientific institutions represent resources to account as
advanced factors.
Firm structure, strategy and rivalry is considered for this research as the factor
that includes firm organizational and managerial style, the number of firms participating
in the wind energy sector, and the economic conditions and regulations in the market
where they compete in.
Investment is the action of financially funding any part of the wind energy
industry.
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Newly industrialized country in this study is a politically independent territory
with its own economic and sustainable development policies and business culture,
considered by the Monetary Fund as a developing economy or emerging market.
Product is any physical good that constitutes a part of a device to provide a
connection or function to any device that works as the medium to transform wind as a
fuel into energy, including a wind turbine itself.
Related and supported industries are defined as the sectors of the industrial
market that can interchange natural, human, technological, logistics and engineering
resources to the wind energy industry in any part of the value chain.
Renewable energy is all technology created for the supply of energy using any
fuel different from a non-renewable source.
Service is any tradable action or non-tangible element, supported or not by
tangible goods, that creates value in the wind energy industry, and generates a payment
when it is provided.
Wind energy is considered in this research as the result of any system or device
that uses the wind as a fuel to generate energy for human consumption in an industrial
scale. Mainly turbine horizontal axis, most commonly those of 1.5 or 1.8 Megawatts.
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CHAPTER 2
LITERATURE REVIEW
2.1 Related Literature
For the related literature revision, journal articles were retrieved from online
research journals databases like Emerald and ERIC, articles in google scholar were used
to explore open academic sources, official websites were consulted, like The World Bank
for statistics, and semiofficial sources like The World Economic Forum and International
Energy Agency for specialized articles and scenario analysis. Finally, specialized web
sites about business, marketing, technology and engineering provided specific
information about technical references and examples of current corporations involved in
the industry.
The literature related was first analyzed under a competition scope, moving to the
industry itself, and the propositions and trends about it, to explain the need to analyze the
need for this industry to gain more dynamism in developing countries to be more
integrated and competitive globally, and to understand what are the economic factors
stopping its advance.
In his approach to explain the relationship between the origin of wealth and the
function of the state, Adam Smith (1776) disregards the main concepts concerning to
gold and silver held by the states. By linking the way, the real wealth comes from the
activities that citizens develop, and how they impact the national economy, and when
these activities are more than enough to satisfy the local markets, these goods start an
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expansive distribution that brings economic benefits to the production center (Smith,
1776).
Smith (1776) then assume that each country is more competitive to produce one
good, then it is better for that country to focus to produce what they can produce cheaper
and trade it for what a second country can produce at a lower cost, bringing benefits for
them while the transaction is completely and on a regular complementary base.
A complimentary theory comes from David Ricardo, in his manifest about the
comparative advantage of countries, where he promotes the specialization of nations in
producing certain goods, for what they have a natural advantage when compare to the
trading partners; by doing this the world output for one product could raise bringing
benefits, but the real value of his contribution is related to the opportunity costs that are
associated to carry the production of one good while giving up on producing others
(Ricardo, 1819). Trade based on comparative advantage arises from differences between
both countries and in which prices are equalized to be considered as international
measure (Brakman & Heijdra, 2003) of choice for the demand’s side of the operation.
While the international theories suggest that the competitive advantages of a
country to compete in the international market are inherited, factors related with land,
natural resources, population size, labor specialization, Michael Porter (1985) introduced
different concepts that can be achieved through a national initiative, led by the
government, or the powerful and leading force to create the basis of economic
development of a sector, what today is considered a cluster, and enhance productivity.
These conditions to be set are: factor conditions, demand conditions, related and
supporting industries, and firm strategy, structure and rivalry (Porter, 1985).
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The importance of regions as a factor of national strategy, including international
connections, supported on national policies to improve productivity and increase
attractiveness, brings the cluster-based economies for the export industries, following
master economic plans that became popular and are still being the starting point for many
countries today (Ketels & Memedovic, 2008).
International marketing plays today an important role while discussing how to
attract investments, place orders to export or provide services in the international arena,
the national identity, as the time and references started to relate certain products to the
image of a country it has create a country-brand that is today a parameter to bring
consistency to the national competitive advantage firstly suggested by the Porter’s model
for the international competition in today’s world, what is known as the country-of-origin
effect (Jaffe & Nebenzahl , 2001).
On his work about the interaction of geography and trade, Krugman (1991),
allude to the ‘mobility’ capacity for the production factors that the world is living today;
despite of the traditional theory that links advantages to the location it results as a narrow
base to be interconnected with our business panorama. This capacity of movement of the
production capacity brings one of the most dynamics times in international business, by
looking of what happens inside nations we can understand internationalization, and how
imperfect the global market is to reach international straight objectives (Krugman, 1991).
Krugman (1991) emphasizes the importance of doing economic geography, for
three reasons: location and natural proximities and borders, the lines in international trade
are getting blurred, like the case of the European Union, NAFTA and ASEAN, among
others, as these first too are traditional reasons, the third one is related with the empirical
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and intellectual laboratory they are and the increasing return using geographical areas
provides for business chances to grow.
Modern capitalism has the characteristic of proving the returns of economies of
scale, when it is based on technology, innovation and mass production, as it has been
proved in many industries, when we take the division of work into a wider aspect that
includes machinery and specialized technology, compared to the inputs invested (Kaldor,
1972), it also shapes the outcomes of the advantages of producing in massive scale on a
regional level.
In contrast to what traditional economists say, companies can also start the
modeling of an industry when the government is not the initial promoter of these clusters
or regional specialization production for international trade, they can be more attractive
to foreign-owned firms when a conglomerate of business is stablished, beyond the natural
geographic characteristics, this specialization industry is even more attractive for
multinational corporation, than it is for domestic investors to use the benefits (Protsiv,
2012).
When it comes to benefits to society, power costs are miscalculated for wind
energy, making them less attractive for investment, or for nations to compete or
participate as a stakeholder in the sustainable value chain for the industry, by not
accounting their waste, power companies that are based on fossil fuels can look more
cost-efficient (European Wind Energy Association, 2009). By continuing using fossil
fuels we are making our climate to change, considering methods that do not add carbon
dioxide to the atmosphere, the option is going to natural methods, like harvesting energy
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from the sun (Ross, 2014), nowadays wind as a replenishable energy is promoted as a
viable, clean and efficient way to reduce CO2 emissions (Harris, 2014).
Global Markets
Global markets are the dominant way today for companies to reach consumers,
adapting their offers or simply distributing global brands to different sites around the
world, there is a need for quick responses for the firm to adequately adapt to the changing
forces in the market (Barton & Krauze, 1985). Consumers are also shaping the global
markets, with the democratization internet has brought, creating new ways to demand
products or services, and the characteristics of these to be part of the trends or create new
categories for consumption based on higher education standards and the advance of
science and technology, a new approach to culture for the global knowledge economy
(Holden, 2004).
The interdependency that international logistics allow, along with international,
bilateral or regional agreements, are shaping continuously the global supply chains for
different sectors, the main factors that are used to increase value on such a scale are
broader product mix to costumers, global sourcing of parts and components and effective
costs for global distribution using economies of scale, and responsiveness in a more
satisfactory way (Bhatnagar & Teo, 2009).
Global consumers, those who buy global brands and local products, are the basis
for understanding how the markets will evolve to compete in the international industries,
becoming consumer oriented organizations is a priority today for companies to survive,
behavioral understanding is key to keep growing in any business (Craig & Douglas,
1996).
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Despite within-country differences, global markets are evolving following similar
patterns or trends, global strategy includes standardization and adaptation to continue
shaping the universal market, the only balance strategy that can bring brand equity is
based on consumer orientation (Hassan, Craft, & Kortam, 2003).
Global product standardization is allowing even small and medium size
companies, selling in physical or virtual markets to work as parts or services providers
for different industries crossing international borders. Due to this fact company factors
are today aligned to be able to be competitive, what means that certain standards and
specific requisites for each industries are going to be the same to work in certain field no
matter the country or market where the company is competing (Powers & Loyka, 2007).
The challenge companies from countries with unsustainable development are
facing are the traditional marketing decisions, related to quality, low cost and the
customization for the global market (Cavusgil & Zou, 1994), what is also seen as lack of
customization to be adaptable to any market. These global products have minimal
adaptation, minimal customization or tailored modifications (Samiee & Roth, 1992) in
order to generate broad demand, the marketing mix proposed in terms of product,
distribution, promotion, and prices are generalized instead of adapted (Kotler & Keller,
2011).
Soft factors like good relationship, social harmony between subsidiaries, sub-unit
cooperation, help standardization for management, encouragement and understanding of
the need to standardize is a success factor while competing internationally with global
products or services, alongside communication and trust (O'Donell & Jeong, 2000). In
terms of competition when we talk about global products and standardization, Powers
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and Loyka (2007) suggest that in highly competitive global markets the need for price
differentiation becomes greater than other factors.
Because of the disparities of the world industrial markets, broadly divided into
economic and cultural factors, that can be considered economic development stages,
segmentation is needed in order to assess real achievements in market penetration and
further success (Day, Fox, & Huszagh, 1988).
Very specialized or ancient industries will face different challenges while looking
for global expansion. Customers attitude towards the new technologies are related with
both, conscience and the knowledge from the related goods or services, the performance
or experiences. Therefore, countries are treated as the continuum perspective, dealing
then with the need of sophistication for the market, instead of different kind of markets to
commercialize a product, or for establishing or improving an industry, then countries
could not be seen as similar or dissimilar but as in which stage in the timeline of market
standardization they are (Luqmani, Yavas, & Quraeshi, 1994).
To handle the complexity of managing the global markets, multinational
corporations tend to group countries finding similarities in macroeconomic variables
centered in cultural, economic and political conditions, extended in geographical,
religious, demographic, technological, attitudinal, among others, seeing them as more or
less homogenous groups to apply the same strategies to increase their participation or
leadership (Helsen, Jedidi, & DeSarbo, 1993).
New forces are making firms entry barriers to change gradually or abruptly in
different sectors depending on the organizational behavior. For instance, mindfulness
plays a significant role by extending the positive relationships and integral corporate
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behavior to other agents to implement its presence in the global markets, country equity
brings then the idea of the possibilities for a country to extend its philosophy through
their companies (Bayraktar & Oly Ndubisi, 2014).
Brand equity is constructed by the three factors brand distinctiveness, brand
loyalty, and brand awareness/associations. The country image positively affects the brand
image of a company (Yasin, Noor, & Mohama, 2007), there is a correlation between the
origin of a firm and the perceived performance for products or services from an industry
coming from a particular country directly or indirectly. When it comes to consumerbased brand equity, it varies depending on the relationship sector-country of origin, while
certain origin can boost the competitiveness in one market, the same origin might not be
relevant for a product competing in a different category (Pappu, Quester, & Cooksey,
2006).
This brand equity related to the country of origin in an industrial market can be
divided into material providers or manufactures (COM) for the industry and those
countries producing the design (COD), in its research Chen and Su (2012) determine that
a divided process multiple-cue contribute less to brand-equity for a product than singlecue.
The culture related to boost products is a tool during this century in the
international business arena, Korea is an example today with the cultural diffusion using
TV dramas and pop music to push beauty products, alongside with the Japanese brands,
in Asia and other important territories (Drucker, 1992). Therefore, the equity might result
in different outcomes or levels of appeal to different countries for different products
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according to the different markets where the country brand is exposed (Kim, Lee, Jang, &
Lee, 2015).
When it comes to developing countries attitude plays an important role, and it is
contagious due to phenomena like relativism and imitation, but it is always bypass with
the price effect (Arli , Tjiptono, & Porto, 2015), when it comes to choosing between
morals and consumption, price might lead consumers to find alternatives to acquire high
technology in a way that can maximize their resources, like illegal software or music
downloads.
Technical advantage is not the only thing that matters today to succeed in global
markets, soft-skills related to the manager performance such as knowledge, experience,
learning, unlearning, intuition, self‐confidence, flexibility, prioritization of problems,
working under pressure and ambiguity tolerance, are good assets for a company as part of
the manager’s abilities to create more competitiveness, thus education and professional
experience are more valuable for management agents when these include a global focus
(Griffith & Hoppner, 2013).
Firms should organize their efforts according to the brand image they want to
transmit, transferred by the resources of the investment, and other efforts of the partner
despite the environmental uncertainty, forces of the macro-environment, (Lee & Griffith,
2012), with the new technologies empowering the world new conceptions are going to be
transferred to new corporations, Vestas is bringing an image for Denmark of high
technology to countries like South Africa and Pakistan providing the turbines for joint
projects from other countries like Italy (Embassy of Denmark in South Africa, 2015).
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Morocco is uprising as a powerful country and market to lead the solar energy
industry, their ambition with the renewable energies will allow them to meet national
demand and create opportunities to export energy to Europe, by turning their natural
resources at the Saharan Desert into energy production capacity the country is moving to
low carbon development strategy, they have also incorporated technology that allows
them to produce energy even when the sun is not shining, and it is expected that the price
reduction will be around three percent (The World Bank, 2015).
Sustainable Value Chain
Value chain management is an integrated process in companies nowadays,
involving several functions; Porter (1985) proposes this term to describe the series of
value-adding activities that all business take in order to create a profit or run operations.
The challenge consists in optimizing them and make them lean and agile interconnection
of different actors and activities (Sabri & Shaikh, 2010). If these series of
interconnections include cross borders interactions for any of its activities then they are
considered international, or in the case of an industry a global value chain.
Supply chains should integrate social and environmental aspects in order to get
sustainable competitive advantage (Fearne, Garcia Martinez, & Dent, 2012). Integrating
the sustainability factors, benefits can be spread through the value chain, thus more
opportunities for more actors in the market can be created, as this processes are value
oriented, they are considering the optimization of costs, and avoid the accessory
implementation that could lead to unjustified increases in prices.
Sustainability has internal benefits for a company performance, it increases the
level of performance through the corporate culture for both employees and the
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organization, it is the imperative for development in the new millennium, leaders are
taking socially and environmental responsibility as part of their strategy and it is not seen
as an expense or waste of time for most of the international corporations with a real
customer oriented approach (Galpin, Whitttington, & Bell, 2015).
The role or education for sustainable development plays is important to for the
current and new generations to understand the relevance of choosing sustainability
instead of a traditional approach for growth, the challenge is in articulating all the aspects
including in the sustainable development and create a global and generalized concept that
is adequate for everyone to understand and inclusive with sciences, practitioners and
policy makers, an approach like the United Nations Global Goals (Mochizuki & Fadeeva,
2010).
The concept of sustainability is created and backed by education, the interrelation
someone have with the ideas surrounding them about the environment and social issues
impact students and people in progressive ways, closer or further from the sustainable
conscience. Conceptualizing plays the determinant role when the person faces a decision
related to the sustainability consumption (Fisher & McAdams , 2015).
Companies like General Electric and Unilever are setting examples of progress
whit their sustainability policies to guide and delimit the decision making process of
leaders with sustainable minds as primary requirement for present and future
performance. For a nation to embrace sustainable development the companies should be
encourage or forced to bring to the offer side so this can motivate the consuming part to
act consequently (Fernando, 2012).
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Sustainability is giving positive results when it is really seen as part of the core
activities of the company, the activities on the value chain itself instead of not related
issues just to follow media trends, this really create better communication about how the
company interacts with the environment while creating value (McPhee, 2014).
Leadership executed in sustainability applied performance varies depending on
the ownership style, traditional ownership like family business adopt it or reject it
depending on their beliefs or ideological motivations; corporate owners take
sustainability actions to bring orientation to the strategy; and institutional owners use
sustainability as a risk management tool (Tetrault Sirsly & Sur, 2013).
Despite the renewable fuels that are used to produce energy due to clean sources,
like biomass, further research is still needed for some sorts of green energies to consider
the industry completely sustainable (Burritt & Schaltegger, 2012), wind energy stands out
of the group for its double sustainability, as it is clean and renewable (Welch &
Venkateswaran, 2009).
National Competitive Advantage
In his book about competitive strategy, Michael E. Porter creates the basis for the
following ideas concerning the national competitive advantage with the “Diamond” as a
tool to analyze industries and companies within to be able to compare their potential to
other international participants, and their rivalry position. Porter (1980), mention that the
barriers that makes a business sector to remain fragmented are: Low overall entry barriers;
absence of economies of scale or experience curve; high transportation costs or erratic
sales fluctuations; no advantages of size in dealings with buyers or suppliers;
diseconomies of scale in some important aspect; diverse market needs; high product
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differentiation; exit barriers; local regulation; government prohibition of concentration,
and, newness.
Renewable energies are seen under a complimentary way to go greener for those
who try to adopt them, this characteristic relates with a trend, and business want to relate
as sensitivity in the market grows (Lyon & Maxwell, 2004), this concedes an aspect of
newness that Porter (1980) mentions as one of the reasons for an industry to remain
fragmented, thus the experience curve for the industry is still growing as innovation and
demands, along with diseconomies of scale that the industry has experienced in recent
years in the most advanced markets (European Wind Energy Association, 2009).
The studies about competitive strategy and the following theories of national
advantage, allow Porter (1985) to widen his influence in other fields, like national and
regional development and the business sector new order on a global scale (Huggins &
Izushi, 2015). With the Diamond Model, Porter (1998) develops a central part of the
scheme to analyze the NCA, the cluster, widely use due to the advantages of regional
connectivity it provides for an industry (Porter, 1998), Silicon Valley in California today
is the evolution of a cluster area for technology and information business centers and
organizations.
Porter (1990) then divide his diamond’s model to determine competitiveness for a
country in factor conditions; demand conditions; related and supporting industries and;
firm strategy, structure and rivalry. In order to create space for unexpected events and
external intervention, he added two exogenous factors: chance and government.
On his revision to the Porter’s model, O’Shaughnessy (1996) re-affirms the
Diamond for National Competitive Advantage factors, but criticize the importance give
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to the historical factors for development of the leading countries in different industries
and to the government roles for intervention or support to succeed in a specific market.
One important critic to Porter’s diamond, resides on the fact that when
competitiveness is analyzed under that perspective, culture is ruled out or given minimal
importance as a factor that interacts with the improvement of productivity, the base of
competitiveness (Van Den Bosch & Van Prooijen , 1992).
Others authors consider Porter’s diamond not including the flexibility needed in
today industry to compete, in its model called ‘Constellation of competitive advantage’
Ma (1999), consider that many companies excel in many areas in their performance, and
this result is based on multiple factors, different for all of them that might vary from
industry to industry and companies amplify to maximize the positive effect in their
results.
Wind Energy
Wind energy is considered to be a short-history technology in the market
compared to other power sources, with the first use of this technologies back in 1890s,
followed a use of turbines in United States and Australia (Jenkins, 1999). Two of the
leaders in the industry and development of the wind energy nowadays started the main
facilities to provide energy at the times of the II World War, but the development was
interrupted because of the abundant oil reserves discovered and the affordable oil prices.
According to the environmental concern for the pollution generated for fossil fuels and
the shrinking reserves in oil in a global perspective, according to Jenkins (1999) the
industry was back to supply small agricultural needs and the governmental use to connect
three megawatts (3MW) turbines to the power public grid, being the pioneers for the
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setting up of this renewable source United States, United Kingdom, Germany, The
Netherlands, Sweden and smaller shared projects in Europe.
The most traditional and widely used design for turbine worldwide is the Danish
version, but Japan has designed new technologies that are helping to stablish new
schemes mainly offshore. The early adoption and trust put on the potential of wind
energy enabled Denmark since the 1980’s, with a more active participation of Germany,
that helped create better returns for manufacturing with economies of scale, thus better
investment returns (Jenkins, 1999).
Wind energy potential has been questioned during recent years due to its regional
potential related with wind speeds, but the supporting systems are bringing new
possibilities for the use of this technology and the support the installations need. In a
research related to the possibility to decrease the effect of wind variability to produce
energy by input diesel in the process of energy production Mahamadou, Mamadou,
Brayima and Cristian (2011) claim that “The experimental results show that the
fluctuations induced by the wind generator current are effectively mitigated by the
storage devices” (p. 246).
In their paper about the possible scenarios involved in the progress or steadiness
of the wind energy industry on a global scale, using fuzzy cognitive maps (FCM), Amer,
Jetter and Daim (2011) recognize that the affecting aspects reside in the following 15
causes with wide application to study any particular country: economic growth in the
country; growing energy demand; reduction in fossil fuel reserves; increasing
energy/electricity cost (from existing resources of energy in the country); design
innovations in wind turbines and other associated equipment in the country; cost
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reduction of wind turbines and other associated equipment; favoring policies by the
government toward wind energy deployment; growing environment concerns and
awareness to utilize wind energy; deployment of wind energy; availability of trained HR
for wind farm operations; low operation and maintenance (O&M) cost for wind farms;
need to control energy/electricity cost; and, growth in population. These aspects are
meant to help to create roadmaps for technology in the wind energy sector, and the
industry that back this technology along the value chain.
2.2 Conceptual Framework
The ideas of the competitive advantage of nations have been applied not just to
individual cases, but also when a region of neighboring countries or groups of states
share characteristics that can lead to competitive results in certain industries (Porter,
1990). Porter’s Diamond is not the only model that can be used for this type of study but
it brings a framework previously used for this porpoise in the exact same field, renewable
energies (Dögl et al., 2012), and other industries, like automotive production and
commercialization (Sardy & Fetscherin, 2009), and tested in a qualitative way with
stakeholders on each field.
Changes in technology and competition have already reshaped the paradox of
location when it comes to set an advantage in the production and marketing systems in
the new era of globalization (Porter, 2000). Following Porter (2000) vision,
interconnection of organizations and knowledge-based development of value chains, are
transforming the way international corporations and governments respond to
opportunities in the global market.
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In order to understand competitiveness, we need to understand first that
productivity should reflect the prosperity of the people in that nation, and consequently
the value, back up by the price of its products in national or global markets, and the
efficiency to produce them (World Economic Forum, 2004).

Figure 1 Conceptual Framework for the research.

The factors taken in the account for the national competitive advantage of nations
by Porter (1990) are divided into two groups, the foundation of prosperity in the
microenvironment represented by the basic factor conditions: Natural resources, physical
resources, unskilled labor and capital resources. Secondly the advanced factors taken into
account are: Modern data communication infrastructure and highly educated human
resources, the efforts that a nation is taking to improve innovation.
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The demand conditions are the forces surrounding the consumption levels for
products or services in any sector or industry, represented by the composition and
sophistication by local consumers, innovative needs to be served, and specialized
segments to be served domestically and internationally. The movements in both
dimension for the market are also relevant for these measures, the dimension of the
market growth and the way the market is growing.
For the related and supporting industries Porter’s ideas for measuring
competitiveness are located in the locally based suppliers and firms engaged in related
activities or fields; and the presence of clusters instead of isolated companies.
In terms of the firm strategy, structure and rivalry the managerial style to run
companies in the country and the organization of firms determines competitiveness. The
goals the organization pursue; the way new business enter in the market and the domestic
rivalry increase the level and aggressiveness of competitors leading to refined markets
and innovation.
Porter includes two exogenous factors to the diamond, chance and government.
Chance is described as the factors out of control for the firm, or groups of firms, bringing
discontinuity to the competitive position that the country is holding.
Government is important in this model as the policies apply by certain country
help to increase or decrease competition, taxation and cluster formation facilities are
examples of these initiatives to boost production, and further consumption and
specialization.
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To apply a qualitative model research, and integrate statistical information to use
the resulted factors, the factor chance has been replaced by environmental concern after
conducting the interviews, a relationship with culture, that has impacts on innovation, as
Hofstede (2001) claims when he refers to the diffusion of the new technologies.

Figure 2 Graphic representation of Porter's Diamond for Competitive Advantage of Nations. Porter’s
Diamond for Competitive Advantage of Nations. Porter, M. (1990)

This research applies an adaptation of the Porter’s scheme to consider one sector
of the renewable energy market, focusing in India and some of the Southeast Asian
countries, designed and executed to analyze the renewable energies in a broader study,
considering also biomass and solar, and applied to Germany, China and India to compare
these countries competitiveness in the sector (Dögl, Holtbrügge, & Schuster, 2012).
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2.3 Propositions
1. Porter’s Diamond Factor Conditions of a country affect competitiveness in wind
energy sector.
2. Porter’s Diamond Demand Conditions of a country affect competitiveness in wind
energy sector.
3. Porter’s Diamond Related and Supporting Industries concept affect competitiveness in
wind energy sector.
4. Porter’s Diamond Firm Strategy, Structure and Rivalry concept affect competitiveness
in wind energy sector.
5. Porter’s Diamond Government concept affect competitiveness in wind energy sector.
6. Society’s Environmental Concern affects competitiveness in Wind Energy Sector.
7. Southeast Asian countries are suitable to compete as suppliers of the global wind
energy sustainable value chain.
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CHAPTER 3
METHODOLOGY
3.1 Research Design
This is a qualitative research, that used the inductive method taking the theoretical
assumption that the Porter’s Diamond is a framework to group the data and look for
relationships. The criteria for selecting this model was based on the possibility to group
the results of the interviews to analyzed the industry in a holistic way, bringing all the
characteristics surrounding the industry a similar degree of importance during the
analysis. In this way the researcher can extrapolate to the region of the study, to other
similar studies, focusing in certain type of factors when the propositions change to study
this industry. See appendices 1 for interviewees profile.
The information was obtained based on semi-structured interviews to validate the
categories (Paler-Calmorin & Calmorin, 2007), that are the Porter’s Diamonds axis,
except the factor ‘chance’, that is substituted by the category proposed for this study,
‘environmental concern’. As an add-on to apply the study results secondary data is used
to analyze the six propositions that have impact in the unit of study, wind energy industry,
in terms of competitiveness based on the qualitative information obtained through the
stakeholders in the industry in the interviews, and subsequently using discriminant
analysis, separate the counties use for the application example, six countries in Southeast
Asia and India as point of comparison, in two groups, competitive and not-competitive.
See figure 2.
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The stakeholders in the industry were selected based on a sustainable perspective
for the value chain, with special focus on the technical side, but balanced by public
policies and environmental services providers and experts, with a global vision, and
experience and vast knowledge in the industry regarding their connection with it. To find
the experts a mix of internet based search was used, LinkedIn and Facebook, and
personal contacts provided information through the snowball approach to reach
interviewees.
The researcher used interviews starting with the general question about the factors
in the opinion of the interviewee to assess competitiveness in wind energy in the
conditions that global scale demands today. With this the researcher explores the
stakeholders view and creates an optimized way to continue relating the opinions into
categories for further analysis.
Under an adapted framework of Porter’s diamond model for competitive
advantage of nations, changing the exogenous factor chance for environmental concern as
suggested by Polonsky & Mintu-Wimsatt (1995), and consequently by Bang, Ellinger,
Hadjimarcou and Traichal (2000), with a similar approach to the way ‘culture’ is used by
Van Den Bosch and Van Prooijen (1992) to be more appropriate for the wind energy
industry and the innovation it represents. Interviews are used on this part of the research
to collect data to confirm the model or gather information that could be integrated to the
model; and finally, test the accuracy of the independent variable environmental concern
to the proposed model and how to weight it in relation to the other independent variables
or factors affecting competitiveness in an industry.
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The step of applying the information obtained brings an example to the model that
is the result or the qualitative research, and creates the base for using the model to
compare other countries for this specific industry.
Following a previous research made by Dogl, Holtbrugge and Schuster (2012),
where Porter’s diamond is used for the general renewable energies industry, the
researcher scopes down to focus only on wind energy following the data sources
previously used to make qualitative parameters to measure traditional factors explained
by Porter (1990). In this way interval scales are applied to match with Porter’s intentions
to develop an analysis for competitiveness in a simplified quantitative model (Cartwright,
1993). Proxy variables are assigned to measure each factor based on official and
semiofficial sources like the World Bank, and the World Economic Forum.
After the data for each factor is collected, the information is converted into a
minimum of zero and maximum of ten, and for those factors having more than one proxy
variable the arithmetical average will be calculated to bring a final number in the
determined scale. For the exogenous factors, Government, and Environmental Concern to
be considered in this research, a three-point scale is considered, a change from the
previous model used by Dögl, Holtbrügge, & Schuster, in the previous study when they
also considered biomass and solar (2012) and after the answers obtained on the
interviews, to weight the exogenous factor Government heavier than the cultural factor;
in the order of minus three (-3), for only one of three indicators to favor wind energy
governmental support, zero (0) for two of three indicators to favor wind energy
governmental support, and three (+3) for a full coverage of the three elements for a
government that facilitates the diamond development for competitiveness (Cartwright,
1993). For the Environmental concern, a three-point scale is also used, accounting for
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minus one (-1) for countries that showed a not concerned opinion, zero (0) for neutral
concern, and one (+1) for countries who showed concerned opinion in the used
measurement instruments. These values are calculated to increase or decrease in the order
of ten percent for the axis in the diamond by each point to be represented graphically, a
variant from the SWOT Analysis calculation proposed by Michael Porter, and for further
conclusion about the possible upcoming scenario for wind energy in each market in terms
of competitiveness (Rugman & Verbeke, 1993).
Klecka (1980) suggest the discriminant analysis as a profitable technique to be
applied to studies trying to find economic differences between geographic regions, as far
as there are two or more groups and we presume have differences in several variables,
and those variables can be measured at an interval or ratio level, helping us to classify
these cases into groups where they most closely resemble. According to Srivastava and
Rego (2011) a discriminant analysis works by creating a new variable called the
discriminant function score, which is used to predict to which group a case belongs. In
this study we use India as the discriminant function score, as this country is facing a
positive energetic transition to renewable energies among the developing countries
(World Economic Forum, 2014).
3.2 Applying the result model
Non-probability sampling is used in the application of the model, based on the
purposive sampling, for this type of sampling the quality of data gathered brings
reliability and competence to the study (Tongco, 2007). Following Porter (1990) sample
to analyze the diamond model for the competitive advantage of nations, this paper
considers developed countries and newly industrialized countries (Bozyk, 2006),
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including Vietnam for its potential in the industry (Prajogo, Laosirihongthong, Sohal, &
Boon-itt, 2007) in Southeast Asia region, and India for research design purpose to apply
this framework. Due to lack of sufficient data and representation through the sample
Brunei Darussalam, Cambodia, Lao P. D. R., Myanmar and Timor-Leste are not included.
Table 1 Selected countries to apply the result model.
Country
Singapore
India
Indonesia
Malaysia
Philippines
Thailand
Vietnam

IMF Classification 2015
Advanced Economy
Developing Economy
Developing Economy
Developing Economy
Developing Economy
Developing Economy
Developing Economy

3.3 Data Collection
For the qualitative data to test the accuracy of the factors considered in Porter’s
Diamond for National Competitive Advantage, the number of interviews is set to four or
five interviews, when the interviewees are coming from different related fields to bring a
sustainable comprehensive approach to the analysis (Bauer & Gaskell, 2000).
For the data collection, the sources for secondary data, and validity of its use is
mentioned in Table 2, divided in five parts for the understanding of the factors. Officials
sources like, the World Bank and United Nations, and semiofficial sources, like the
World Economic Forum and Renewable Energy Policy Network are considered in this
study.
For the factors conditions, natural resources were considered to account on basic
factors, so the amount of natural resources used by the country compared to their GDP
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are seen as a condition that creates a more urgent need for new types or energy
technologies (DP, personal communication, February 9, 2016; PC, personal
communication, February 16, 2016), this indicates also how reliable and vast is a country
in this resources to continue exploiting or protecting them for business development
(Vestergaard et al, 2004). The researcher assumed there is more potential for wind energy
the more natural resources are used in traditional not renewable ways, so the comparison
was made with the leader of the sector with an standard database for the countries in the
research (The World Bank, 2015), and the calculation is completed with the specific
index for renewable energies attractiveness (Ernst & Young, 2015).

Figure 3 Process for calculating points for each country for each measurement.

In order to calculate the advanced factors, the second part in the model for basic
factors, the measures are in the order of scientists, infrasctructure and innovation; Quality
of engeneering education was used, taaken from Quality of Math and Sciences Education
2015-2016, compared to the maximum score for a country in the index (World Economic
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Forum, 2015). Wind energy existing infrastructure was calculated using the megawatts
(MW) capacity installed for 2014, specifically in wind energy, then compared to the
maximum installed capacity globally (World Wind Energy Association, 2015), and it was
combined with the financial commitment of the country using the Project Commitment in
Renewable Energies up to 2015 and comparing it with the highest ammount country (The
World Bank, 2015).
As the third measure for this part of the advanced factors, the patents related with
environmental technology under the Patent Cooperation Treaty (PCT) are used, the
average for 2008 to 2012 (Organization for Economic Cooperation and Development,
2013), compared to China as the leader of the industry. See Table 2.1.
For the Demand Conditions, we adapted to the Porters DNCA the measures for
market size and growth, in terms of the market volume; for sophistication, the investment
in research and development and the level of education, that provides the conditions for
labor force in the industry but also the adoption of new technologies openness for the
public. The specific sources are listed on Table 2.2.
For the demand conditions, the second main category of PDNCA, market volume
is seen as market size and growth possibilities. For the market size it was used the total
energy consumption in kWh per capita in 2012 (The World Bank, 2013), using China as
the measure to compare the countries in this study; this indicator is completed with the
average of the percentage growth in the country for wind energy from the years 2013 and
2014 (World Wind Energy Association, 2015), compared to China.
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Table 2.1 Operationalization of Porter’s diamond for the wind energy industry. Factor Conditions
divided in Basic and Advanced.
Determinant
-Basic

Indicators
Natural
Resources

Measure
Available
potential for
wind energy

-Advanced

Scientists,
Infrastructure
& Innovation

Quality of
engineering
education.
Wind energy
existing
infrastructure.
Patent
applications
field under the
PCT for wind
energy.

Source
The World Bank,
2013; Renewable
Ernest & Young
Energy
Attractiveness
Index, 2015
WEF Global
Competitiveness
Report, 20152016;
The World Bank,
The World Wind
Energy
Association, 2014;
OECD Patent
Database, 20082012

Related Literature
(Vestergaard,
Branstrup, &
Goddard, 2004)

(Porter, 1990) (Nema,
Nema, & Rangnekara,
2009)
(Johnstone,
Hascic, & Popp,
2008)

On the sophistication side, for the investments, the price of MW installed for 2014,
US$1.7 million (U. S. Department of Energy, 2015), was used and multiplied for the
installation capacity added in 2013 and 2014 (World Wind Energy Association, 2015)
and further compared with the amount invested by the leader in the industry. According
to Porter (1990), a sophisticated market is the result of educated consumers, for this part,
the United Nations education index was applied following its criteria to rank to assign
points (United Nations Development Program, 2014).
Concerning to the relating and supporting industries axis of Porter’s model,
information was retrieved for both characteristics. Related and supporting firms was
taken from the share of medium and high tech value added in total manufacturing in 2014
(United Nations Industrial Development Organization, 2014), taking the maximum score
for 100 percent.
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Table 2.2 Operationalization of Porter’s diamond for the wind energy industry. Demand Conditions
divided in Market Volume; and Sophistication.
Determinant
-Market volume

Indicators
Market Size &
Growth

Measure
Currently installed
capacity in MW
Market growth;
Total Energy
Consumption kWh
per capita

-Sophistication

R&D
investments &
Sophistication

New investment by
region (VC/PE) in
million USD.
Education Index.

Source
Half-Year
Report World
Wind Energy
Association,
2014
The World Bank,
2012
UNEP Annual
Report, 2014

UNDP Annual
Report, 2014

Related Literature
(Brouthers &
Brouthers, 1997)

(McCrone, Usher,
Sonntag-O'Brien,
Moslener , &
Grüning, 2014)
(Sledge, 2005)

In order to account the support, the relationship with gross domestic product
expenditure on research and development was considered, calculating the data for the last
three years available and inputting the average on the calculation, most of the data is from
2012, with the main exception being Philippines with only 2007 official data available
(The World Bank, 2013), and compared to the global current leader in the industry.
Table 2.3 Operationalization of Porter’s diamond for the wind energy industry. Related and Supported
Industries; divided into Related companies, and Support.
Determinant

Indicators

Measure

Source

-Related companies

Related &
Supporting
firms

United Nation
(Coad & Rao, 2008)
Industrial
Development
Organization, 2014

-Support

R&D
Investments

Share of medium
& high-tech
value added in
total
manufacturing
Gross domestic
expenditure on
R&D

World Bank R&D
percentage of
GDP, 2013

Related Literature

(Nachum, 1998)

The point for analysis in this part is how relevant is the rivalry or competition in
the domestic market, referring to the electricity access combined with the easiness of
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doing business, and the capacity of innovation that the country shows through their
science and technology openness for adoption.
On the axis of firm strategy, structure and rivalry, the indicators for each country
in this study were related to competition in home product market; and ease of doing
business and innovation drive. Competition intensity was calculated using electricity
access by country in 2012 in percentage (Renewable Energy Policy Network for the 21st
Century , 2015) then compared to China to assign values following the methodology of
this study. For structure and strategy, a combined score was made using ease of doing
business index (The World Bank Group , 2015) the value was taking from the ranking;
this score was completed with capacity of innovation taking the WIPO global innovation
index with the 2015 rank as the measure (World Intellectual Property Organization,
2015).
Table 2.4 Operationalization of Porter’s diamond for the wind energy industry; Firm Strategy,
Structure and Rivalry, divided into Rivalry; and Structure/Strategy.
Determinant
-Rivalry

Indicators
Competition in
Home Product
Market

Measure
Electricity
Access

-Structure/
strategy

Ease of Doing
Business &
Innovative Drive

Easiness of
M&A/Doing
Business;
Capacity of
innovation

Source
Renewable Energy
Policy Network REN21
Global Status Report,
2015
The World Bank Group,
Ease of Doing Business
Index, 2015
WIPO The Global
Innovation Index, 2015

Related Literature
(Nair, Ahlstrom,
& Filer, 2007)

(Sledge, 2005)

(McCrone, Usher,
Sonntag-O'Brien,
Moslener , &
Grüning, 2014)

By analyzing the government’s position towards renewable energy, in terms of
financial aids, reducing the regulations and increasing tax reductions. The understanding
that population shows for the environment current situation and its protection is known as
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‘concern’ in these countries so the environment barriers that influence the energy grid
transformation can be reduced or augmented for competition in wind energy.
The quantitative data obtained for this part would be gather following the mix of
policies and behavioral studies and ranks made under a global perspective that studied the
countries in the studies as units to be considered and compared, this studies takes those
results and include them in the model.
The overall points related to this aspect of the analysis are checked and accounted,
grouping the following factors and these are considered, and converted into quantitative
data as mentioned in the following table 2.5.
Table 2.5 Operationalization of Porter’s diamond for the wind energy industry; Government and
Environmental Concern.
Determinant
-Government

Indicators
Government
Support

Measure
Financial support
systems and
environmental
regulations

-Environmental
Concern

Impact of
environmental
concern

Consumer
awareness,
knowledge,
beliefs, attitudes
toward renewable
energies need

Source
Renewable
Energy Policy
Network REN21
Global Status
Report, 2015
International
Energy Agency
Policies
Database, 2015
The Gallup
World Poll of
Climate Change
Opinion, 2008
Pew Research
Center Global
Concern about
Climate Change
Report, 2015

Related Literature
(Vestergaard,
Branstrup, &
Goddard, 2004)

(Polonsky &
Mintu-Wimsatt,
1995)
(Bang, Ellinger,
Hadjimarcou, &
Traichal, 2000)

3.4 Data Measurement and Analysis
The qualitative data obtained from the interviews is coded by grouping the
answers relating them in similarities or contrast with other interviewees responses, then
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analyzed them in context of the framework used to categorize the factors for
competitiveness, following the research propositions.
For the applied complimentary exercise with the result model with the selected
countries, the data was analyzed first with descriptive statistics mean, media, mode and
standard deviation for each factor in Porters Diamond for Competitive Advantage of
Nations considering all the units of analysis or countries in the sample (Beri, 2010)
except for India, as it is the discriminant function score. The four dimensions of the
diamond were calculated with a simplified quantitative model based on interval scales
(Cartwright, 1993), from zero (0) to ten (10) to assign points for each compared with the
leader in the sector, China (World Wind Energy Association, 2015) or taking the
maximum parameter in the index and then were compared with the results for India
country by country, and finally in a regional diamond introduced by comparing more than
two countries as it is introduced by Dunning (1993) and refocused by Rugman and
D’Cruz (1993) by recognizing international and global competitiveness.
To measure the Porter’s Diamonds different axis, we related secondary data
according to previous schemes used under this methodology (Dögl et al, 2012) based on
operationalizacion model (Rugman & Verbeke, 1993) and as the result of the information
collected with the experts’ opinion for the interviews to test the model. See Appendices 1.
In order to rank countries depending on their governmental support, the statistical
information used is related with the policies and targets creation, and policies enacted,
countries were graded depending on their status and time that the policies have been
carried out, one point for each positive indicator; this measure is completed with type of
incentives per country (International Energy Agency, 2016), better scores went to
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countries with specific policies for wind energy development, based on a catalogue of
different type of incentives and tax reduction (KPMG, 2011). No policies for renewable
energies minus one (-1), general policies for renewable energies zero (0) and for specific
policies for wind energy one (+1). The result was a conversion to the three points scale
previously explained in the methodology.

Figure 4 Steps to apply the result model.
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For the factor tested and validated for this research, environmental concern as an
external factor for competitiveness, environmental concern, the concepts related to this
measure are consumer concern, knowledge, beliefs, and attitudes toward renewable
energies. The measures were taken from climate change awareness, climate change cause,
climate change perceived as a threat (The Gallup Group , 2009); and level of concern that
global warming can harm me personally (Pew Research Center, 2015). Positive attitude
toward environmental concern was accounted when more than 50% of the respondents of
polls showed it. As a result, the three points scale calculated assigned for four to three
negative concern attitudes, minus one (-1), for three positive concern attitudes, zero (0)
and one (+1) for four positive concern attitudes.
Scores for Southeast Asian countries are averaged to compared them as a group
and individually against India’s score for each factor, and multiplied for .5 per axis of the
diamond model to be able to bring graphic conclusions, and amplifying the diamond
using the result for government and environmental concern.
Finally, the statistical measures of mean, media, mode and standard deviation
were calculated to show more information about the data in terms of similarities between
countries and dispersion.
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CHAPTER 4
RESULTS
4.1 Qualitative Results
The results of the interviews suggested that Porter’s diamond for competitive
advantage of nations is still accurate to measure the level of competitiveness of wind
energy in a global scale, and specifically with an industry in nascent stage in Southeast
Asia. These factors also imply conditions for new entrants for wind energy on a global
scale, as the market moves taking care of the presence of these factors independently of
their presence level, the industry is adaptable in this case to natural conditions due to
technology.
Table 3 Summary of interviewee’s profile.
Interviewee
MB
RT
DP
PC
CL
PG

Profile
Sales Manager for Southeast Asia for one of the world leading Wind Energy Turbines
manufacturer.
Sales Manager for Southeast Asia for a global off-grid turbine manufacturer.
Renewable energies consultant for Southeast Asia for one of the world leading consultancy
firms.
Manager of an Environmental Impact Assessments bureau working with wind energy projects.
International development consultant for a global NGO.
Renewable energies policies in an international governmental office.

In the interviewees’ point of view for this research answers related with the four
main factors were found: factor conditions, such as the environmental conditions, by
taking care of the energy sources we have today and we need for the future (PC, personal
communication, February 13, 2016) we ensure more competitiveness for wind energy;
and technology innovation, that is helping to create products for fewer wind conditions,
(MB, personal communication, February 19, 2016); demand conditions in terms of
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market volume with the energy needs and the sophistication with investment interest,
countries are looking to move in a direction that allow them to maintain their
development, and wind energy needs skilled labor (MB, personal communication,
February 19, 2016), this skilled labor is increasing with engineers in different parts of the
world, including Southeast Asia (RT, personal communication, March 11, 2016), at the
same time this is making the industry attractive for investors with a sustainable vision,
like ethical banks (CL, personal communication, January 20, 2016); environmental
concern as a personal attitude is transcending to business decisions from stakeholders,
that despite focusing on profits, find in wind turbines a way to show their companies as
sustainable oriented (RT, personal communication, March 11, 2016), related and
supporting industries need to exist for wind energy as it is a complement to cope with the
energy needs, there is a huge corporate support for clean energy these days (DP, personal
communication, February 9, 2016). The future to compete is related with what is around
the turbine, as the turbines have reached a point of efficiency that is difficult to continue
improving without increasing the manufacturing or operation cost, but good results are
coming from weather forecasting software accuracy and reinforced of the transmission
grid (RT, personal communication, March 11, 2016).
For the firm strategy, structure and rivalry, the need to compete despite the
intensity with own capability, and the access that innovation brings along with the
openness of the market to compete, are vital in wind energy and the whole energy
industry today (DP, personal communication, February 9, 2016; MB, personal
communication, February 19, 2016; PC, personal communication, February 13, 2016).
For the exogenous factors government is still fundamental with policies (CL,
personal communication, January 20, 2016; MB, personal communication, February 19,
58

2016) and the desire of not lagging behind compared to other countries to attract
investments and for good image (DP, personal communication, February 9, 2016).
For the factor proposed as a measure to increase competitiveness, environmental
concern, is fundamental these days for an academically advanced society (PC, personal
communication, February 13, 2016) while in developed markets it has been considered an
important factor that has supported the changed, in countries where the democracy is not
the system, like China, it has not really been of an impact to increase their
competitiveness (CL, personal communication, January 20, 2016). Environmental
awareness extents more to consumer products (DP, personal communication, February 9,
2016) people agree about the change to renewable energies, but when it comes to actually
doing it, it faces some challenges (MB, personal communication, February 19, 2016).
The way companies can engage more consumers will have a bigger impact (CL, personal
communication, January 20, 2016), that is why companies in wind energy don’t want to
base their business on this purely (MB, personal communication, February 19, 2016). For
the whole interview results see appendices 1.
In contrast, new business opportunities are coming as the wind turbine is seen as a
modern and sustainable symbol, that is making companies invest in one or two turbines
to deliver an image of environmentalist that is more and more important for the final
consumer. In the near future, consumers will demand companies for transparency in their
production systems input to manufacture products, and they are expecting percentages in
renewable energies for any industries that are energy intensive, including the general
industry, like food processing and appliances for personal consume (RT, personal
communication, March 11, 2016).
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4.1.1 General factors
While examining the interviews closely we found that there are different relevant
aspects concerning to the general aspects, that is why the Porter’s Diamond model serves
in an accurate way to make groups of the answers obtained.
For the general question about the factors affecting competition in wind energy
the stakeholders are more and more interested in shifting their energy resources to
greener options, not only governments but also shareholders looking for investment
options, and development organizations, meanwhile the consumers are still far from
getting more awareness of the sources of their domestic power. Countries want to
participate in a more modern market, and wind energy has a lot to offer for this transition,
participating in the economy and job creation coming from relatively new industries. The
fact that the equipment is mainly from US and Europe brings a sophistication idea about
the related operations. Other important factor to move to renewables is the oil prices
fluctuation (DP, personal communication, February 9, 2016).
The dynamics we have today as societies and communities are only possible to
maintain with new energy sources to complement the traditional ones and also to cope
with the increasing trends for consumption. Population keeps increasing and the energy
resources need to align with these needs, that is why more natural resources are used, but
the impact should not mean an environmental contradiction to the live conditions of life
(CL, personal communication, January 20, 2016).
At the same time wind energy turbines are more competitive using the technology
adaptation to adapt with the wind conditions available no matter the location in the world.
The industry does not depend anymore on government incentives, competing with other
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traditional sources creates a more adaptable industry that is not just reacting to the market,
but building its own markets using the research of the wind operational conditions,
bringing even better costs. The goals are perceived on a customer percentage from the
industry, a 3% of their consumption, therefore the industrial market and consumer market
awareness of the source will be more relevant in the upcoming years. The experts see a
change in the consumption, first in developed countries where the percentage of
renewables used for the production will be part of the product information, something
similar is already happening in transportation comparisons between a train ride and car
use in the European Union. Other forces in the political arena are concentrating the power
in the oil industry, like Russia, so independency of traditional resources is also a force
that is moving western powers to develop new ways to keep development levels at the
same or even a better pace (RT, personal communication, March 11, 2016).
The importance of the environmental message that has accompanied the wind
energy is still present and it is a necessity for people, in countries like China, where the
air in the atmosphere represents a risk for the public health. (RT, personal communication,
March 11, 2016). So the two conditions are now a need that is making the governments to
really change their view about wind energy, as the cost is not anymore an excuse to
continue using traditional combustibles like coal or oil to generate power (MB, personal
communication, February 3, 2016).
4.1.2 The political and social factors
The narrative and discourse of climate change is still favorable to create political
changes favoring the wind energy industry and other renewables, the Paris Agreement on
Climate Change is the reflection of the relevance of the topic, and certain factor like
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poverty are bringing these not centralized power technologies the opportunity to integrate
lower income communities into the markets (CL, personal communication, January 20,
2016).
The political factors are still having a great negative impact for wind energy when
it comes to the oil mafia that is slowing the path for renewable energies, due to corporate
interests, but also political dynamics (RT, personal communication, March 11, 2016).
The society is still unable to choose in the market about their preferred power
source, despite it is getting more and more popular, most of renewable energies,
including wind energy are not really known as realistic alternatives in the developing
countries. In the developing world government incentives are still part of the schemes to
include renewables, this has brought variability on demand and competition, what is
driving the industry to become self-sufficient despite financial aid from the government.
(MB, personal communication, February 3, 2016; PG, personal communication, April 29,
2016).
The social response is favorable always for the positive relations that
communities and the general public have about the renewable energies, they want
turbines, and this social force has been pushing not only governments for a broader
adoption, but also corporations that continue diversifying their energy sources with the
objective of create a greener image, but the cost being more competitive it is also a
benefit in terms of fixed costs for them (MB, personal communication, February 3, 2016).
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4.1.3 The market and industrial factors
Investors are looking for long term benefits and certainty for their shares,
industries like oil and other that rely on international prices, are opening doors to nonmarketable fuels, like wind, bringing investment profitable results, sustainability
practices are bringing benefits in the long term for organizations (CL, personal
communication, January 20, 2016).
The technological development in the global market are bringing benefits to this
and other industries, in the case of wind energy these technological changes in the
turbines, are making the technology more accessible to areas previously considered not
relevant for wind energy. (MB, personal communication, February 3, 2016). The market
is still sustained on a non-strong enough base as the grids are still fragile, and this creates
space for alternatives to prevent shortages that causes an unstable economy, so renewable
energies are filling these gaps that traditional power plants have never filled (RT,
personal communication, March 11, 2016).
It is in these not-high-wind areas of the world where the development of markets
is growing, specially consumption as the final stage of the industry needs power to keep
growing in China, India, Southeast Asia and Africa, so participating in these markets is
essential, and the meeting point to make it possible is research and development, inside
the industry this is a profitable area, especially for operational parameters and achieve
constant power flow (RT, personal communication, March 11, 2016).
The industry is getting into a higher level of specialization, that is requiring
professionals in a global scale, today these engineers are available in different areas of
the world and this has reduced significantly the costs for planning, installation, operation
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and replacement stages (RT, personal communication, March 11, 2016). Once the
organizations, like central governments, urban planners and private corporations,
understand the expanded system that wind energy uses to be implemented they
understand that the industry brings benefits on a dispersed way providing employment
and power supply stability extending the power grid and the coverage, hence the market
grows along the electric system, in a stakeholder inclusive way, contrary to traditional
fuel generation (MB, personal communication, February 3, 2016).
4.1.4 Relationship between environmental concern and wind energy growth.
Awareness brings more social participation and saying in the government policies
and decisions to open spaces for renewable energies, in countries like Denmark and the
Netherlands, this has been a force that used the tradition of farmers to be able to generate
their own energy systems, so the transition phase was smoother than in any other regions
(CL, personal communication, January 20, 2016; MB, personal communication, February
3, 2016).
The territories are experimenting an adaptation process that is the result of the
natural resources scarcity, that it is making necessary an even larger use of them, such as
the power use for weather mitigation for mankind, either for high or low temperatures.
We see examples like Germany and France where the countries started welcoming the
wind energy due to people’s desire of modern and greener technologies that other
neighboring countries were already implementing (DP, personal communication,
February 9, 2016).
In different parts of the world people is aware in a different degree the positive
impact of this technology, people like renewable energies, and there is also a corporate
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support that is making an impact for the growth. Common residents, are also looking
forward to use these technologies to take down their consumption costs and the
sustainable ways of living continue moving from consumer products to industrial services,
like the process of recyclable packaging to electric cars, the trend is leading to a day that
consumers will choose their energy supply source depending on the companies’
percentage of green energy and fossil fuels in free economies, this has straight
relationship with environmental concern from the population, in a global scale, it is still
low because we are still transitioning conditioned mainly by the cost factor and sciences
acceptance of climate change, the more academically educated the country the higher
environmental concern and consumption tends to be (RT, personal communication,
March 11, 2016).
Even in countries with not typically green societies with broad environmentally
practices or democratic views like China, and some countries in Southeast Asia, the
rising level of pollution is turning the wind energy into a symbol, represented by the wind
turbine concept, to tackle with what is considered a health problem, like air pollution (RT,
personal communication, March 11, 2016).
4.2 Application of the result model
The results related to how suitable the characteristics of the Southeast Asian
countries are for the wind energy we calculated the following tables, hence the
conceptual framework based on the updated and verified for this research Porter’s
Diamond for competitive advantage of nations and the scales explained on chapter 3 of
this paper. The following are the general calculations per measure and each of the factors.
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To calculate the results the tables are divided to show the information used for
each measure per the theory and model used for the comparison. Table 4.1 includes factor
conditions, such as natural resources and quality of engineering education among others;
and the demand conditions lists market size and growth, and new investments.
Table 4.1 Calculation of factor conditions and demands conditions of Porter’s Diamond for National
Competitive Advantage in Wind Energy.
Countries in the Study
1. FACTOR CONDITIONS TOTAL
1.1 BASIC Subtotal in Points
1.1.1 Natural Resources
1.1.1.1 Use of Natural Resources rent (%GDP) 2013
1.1.1.2 Renewable Energy Attractiveness (EY Rank)
1.2. ADVANCED Subtotal in Points
1.2.1 Scientists, Infrastructure and Innovation
1.2.1.1 Quality of Engineering Education
1.2.1.2.1 Installed capacity of Wind Energy in MW
2014
1.2.1.2.2 Project commitment in Renewable
Energies 2015 US Millions
1.2.1.3 Patent applications field under the PCT for
environmental technology 2008 - 2012
2. DEMAND CONDITIONS TOTAL
2.1 MARKET VOLUME Subtotal in Points
2.1.1 Market Size and Growth
2.1.1.1 Energy Consumption in kWh per capita 2012
2.1.1.2 Market Growth for Wind Energy percentage
p.a. (average 2013-2014).
2.2 SOPHISTICATION Subtotal in Points
2.2.1 New investment by region (VC/PE) 2013-2014
in million USD.
2.2.2 Education Index

IN
13.5
7.5

ID
8.0
5

MY
7.3
5

PH
8.0
3

SG
3.3
0

TH
5.7
4

VN
7.0
5

6.93
65.9
6.0

9
43.3
3.0

10.6
0
2.3

4.03
45.5
5.0

0
0
3.3

4.56
50
1.7

12.7
0
2.0

4.2

4.4

5.3

4.1

6.4

3.9

4.2

22465

1.4

0

216

0

223

31

463.7

118

0

718

0

0

4.5

253
5.5
3

4.9
4
1

52.9
8
5

14.1
8.5
5.5

234
8.5
5

38
11.5
8.5

0
4
1.5

744

730

4345

672

8690

2465

1273

10.8
2.5

0
3.0

0
3.0

43.9
3.0

0
3.5

277
3.0

0
2.5

7045
0.47

0
0.6

0
0.67

367
0.61

0
0.77

189
0.61

52.7
0.51

Table 4.2 includes related and supporting industries, bringing the relationship that
investment in research and technology and potential suppliers have; along with the
factors concerning to firm strategy, structure and rivalry, the points to account here come
from domestic competition and the easiness for mergers and acquisitions that the country
shows. See Table 4.2.
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Table 4.2 Calculation of related and supporting industries; and firm strategy, structure and rivalry
indicators of Porter’s Diamond for National Competitive Advantage for the Wind Energy industry.
Countries in the Study
IN
ID
MY
3. RELATED AND SUPPORTING
INDUSTRIES TOTAL
7
3
9
3.1 RELATED COMPANIES Subtotal in Points
3
3
4
3.1.1 Share of medium & high-tech value added
in total manufacturing
0.39 0.38 0.43
3.2 SUPPORT Subtotal in Points
4
0
5
3.2.1 Gross Domestic Expenditure on R&D 2013 0.81 0.08 1.09
4. FIRM STRATEGY STRUCTURE AND
RIVALRY TOTAL
11.5
11
16
4.1 RIVALRY Subtotal in Points
7
7
9
4.1.1 Competition in Home Product Market,
percentage electricity access 2012
75
76 99.5
4.2 STRUCTURE/STRATEGY Subtotal in
Points
4.5
4
7
4.2.1 Easiness for M&A/Doing Business 2013 –
2014
54 59.2 78.8
4.2.2 Capacity of Innovation, WIPO The Global
Innovation Index 2015
0.43 0.31 0.78

PH

SG

TH

VN

4
4

18
8

5
4

2
2

0.42
0
0.11

0.82
10
2.05

0.46
1
0.32

0.25
0
0.19

13
8

18.5
10

15.5
9

15
9

79

100

99

5

8.5

6.5

6

62.1

88.3

75.3

64.4

0.41

0.96

0.61

0.64

96

The calculation of the government support shows the commitment the
government of the countries in the study have towards environmental policies and the
specific benefits for renewable energies, and the production through wind power.
Includes policies creation process and application; and specific policies for the industry.
At the bottom of the table ‘y’ stands for yes and ‘n’ stand for no, implying the application
of the policies or not. See Table 4.3.
On the cultural side or perception side of the needs to move to more
environmentally friendly technologies, the social perception includes climate change
beliefs, weather it is perceived as a threat in general and the impact of climate change on
the individual.
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Table 4.3 Calculation of government support conditions of Porter’s Diamond for National
Competitive Advantage in Wind Energy.
Countries in the Study
5. GOVERNMENT TOTAL
5.1
Government Support
5.1.1
Polices and Targets Creation
5.1.2
Polices Enacted
5.1.3
Incentives per Country
5.1.3.1
Feed-In-Tariff
5.1.3.2
Renewable Portfolio/Standar Quota
5.1.3.3
Capital Subsidies, Grants, Rebates
5.1.3.4
Investment or other tax credits
5.1.3.5
Sales tax, energy tax, exercise tax, VAT
reduction
5.1.3.6
Tradable RE Certificates
5.1.3.7
Energy production payments or tax credits
Net Metering
5.1.3.9
Public Investment, loans or financing
5.1.3.10 Public competitive bidding

IN
3
3
1
1
1
y
y
y
y
y

ID
0
0
1
1
0
y
y
n
y
y

MY
-3
-3
1
0
0
n
n
n
n
n

PH
3
3
1
1
1
y
y
y
y
n

SG
-3
-3
1
0
0
n
n
n
y
n

TH
3
3
1
1
1
y
y
y
y
n

VN
-3
-3
1
-1
1
y
y
n
y
n

y
n
n
n
y

n
n
n
n
n

n
n
n
y
n

n
n
y
n
n

n
n
n
n
n

n
n
n
y
n

n
n
n
n
n

These factors concerning awareness and perception are summarized and
accounted positively or negatively to each of the countries on the study as it is shown in,
using the percentage above 50 as positive or negative below that percentage as follows:
Table 4.4 Calculation of culture conditions of Porter’s Diamond for National Competitive Advantage
in Wind Energy. Includes environmental concern and climate change perception and attitudes.
Countries in the Study
6. CULTURE TOTAL
6.1
Environmental Concern

IN
0

ID
-1

MY PH SG
0
0
0
Percentage %

6.1.1
6.1.2

Climate Change Awareness
Cause by Human Activity

35
53

39
55

71
63

47
72

6.1.3
6.1.4

Perceived as a threat
Concern global warming will harm me
personally

29
70

33
40

50
40

42
70

TH
1

VN
0

84
44

88
55

73
49

59
60

61
50

53
70

The results of the calculations are shown in Table 5, with all the internal and
exogenous factors. To measure the national competitive advantages of the countries in

68

the study, and find how suitable they are to compete in the global wind energy value
chain, the results were compared with India and it is also possible to notice their
similarities and areas of differences. See table 6.
Table 5 Results after the secondary data calculation per country per factor of Porter’s Diamond for
National Competitive Advantage in Wind Energy.
Factors
1. Factor conditions
1.1 Basic
1.2 Advanced
2. Demand conditions
2.1Market volume
2.2 Sophistication
3. Related and supporting
industries
3.1 Related companies
3.2 Support
4. Firm strategy, structure
and rivalry
4.1 Strategy, structure
4.2 Rivalry
5. Government
6. Environmental Culture

IN
13.5
7.5
6.0
5.5
3
2.5
7.0

ID
8.0
5.0
3.0
4.0
1
3
3.0

MY
7.3
5.0
2.3
8.0
5
3
9.0

PH
8.0
3.0
5.0
8.5
5.5
3
4.0

SG
1.8
0
3.3
8.5
5
3.5
18.0

TH
5.7
4.0
1.7
11.5
8.5
3
5.0

VN
7.0
5.0
2.0
4.0
1.5
2.5
2.0

3
4
11.5

3
0
11.0

4
5
16.0

4
0
13.0

8
10
18.5

4
1
15.5

2
0
15.0

7
4.5
3.0
0.0

7
4
0.0
-1.0

9
7
-3.0
0.0

8
5
3.0
0.0

10
8.5
-3.0
0.0

9
6.5
3.0
1.0

9
6
-3.0
0.0

To calculate the diamond model, it is necessary to combine the axis, to
numerically and graphically find the intersection of the different forces in the market, as
it is shown in Table 6.
After applying the exogenous factor, amplifying or decreasing score for
Government and Environmental Culture, to multiply the results in Table 5 for the
percentage given by 10 percent for each point we have the following results in Table 6,
this is the information used for descriptive statistics, using exclusively the Southeast
Asian countries.
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Table 6 Countries comparison to make the equation to combine the axis of the diamond.
Areas of the diamond
ASD = firm strategy, structure and
rivalry * 1/2 demand conditions
ARD= related and supporting
industries * 1/2 demand conditions
ARF= related and supporting
industries * 1/2 factor conditions
ASF= firm strategy, structure and
rivalry * 1/2 factor conditions
Area sum
Difference with India

IN
31.6

ID
22.0

MY
64.0

PH
55.3

SG
78.6

TH
89.1

VN
30.0

19.3

6.0

36.0

17.0

76.5

28.8

4.0

47.2

12.0

33.0

16.0

30.0

14.2

7.0

77.6

44.0

58.7

52.0

30.8

43.9

52.5

175.7
0.0

84.0
-91.7

191.7
15.9

140.2
-35.5

216.0
40.2

176.0
0.2

93.5
-82.2

On table 7 the exogenous factors government and environmental culture are
summed up and then adjusted to compare with India, the difference in the table shows
negatively or positively depending on the case for the Wind Energy industry.
Table 7 Applying the exogenous factors Government Support and Environmental Culture to adequate
the final result, and difference between countries in the study and India.
Factors
Government
Support
Environmental
Culture
Total Adjustment
Difference with
India

IN
3.0

ID
0.0

MY
-3.0

PH
3.0

SG
-3.0

TH
3.0

VN
-3.0

0.0

-1.0

0.0

0.0

0.0

1.0

0.0

228.5
0.0

75.6
-152.9

134.2
-94.3

182.3
-46.1

151.2
-77.3

246.3
17.9

65.4
-163.0

Finally, the result for each of the axis and intersections of the diamond were
adjusted by the exogenous parameters to create the graphic results for the research. In this
table, we can see where the potential is found compared to India for the Southeast Asian
countries and increase their possibilities to compete in the wind energy sector on a global
scale. See Table 8.
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Table 8 Adjusted results for each factor applying the exogenous parameters Government and
Environmental Culture.
Factors
Firm Strategy, Structure
& Rivalry
Demand Conditions
Related & Supporting
Industries
Factor Conditions

IN
41.1

ID
19.8

MY
44.8

PH
71.8

SG
102.2

TH
115.9

VN
39.0

25.0
61.4

5.4
10.8

25.2
23.1

22.1
20.8

99.5
39.0

37.4
18.4

5.2
9.1

100.9

39.6

41.1

67.6

40.1

57.1

68.2

4.3 Descriptive Statistics for the result model
The mean of the results is 142.5120, the median is 142.6833, these results show a
lot of distance from the Indian final score; the resulting standard deviation is 67.5875,
what means that the countries are still showing a high degree of separation in their
indicators for competitiveness. See Figure 5.

Level of Competitiveness in Wind Energy
300.0
250.0
200.0
150.0
100.0
50.0
0.0
ID

MY

PH

SG

TH

VN

IN

Figure 5 Results for each country for the final level of competitiveness in wind energy.
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CHAPTER 5
CONCLUSION AND DISCUSSION
5.1 Conclusion
The results of the interviews showed that competitiveness characteristics are all in
the radar of Porter’s diamond model for competitive advantage, as they can be grouped in
market, social, political and industrial characteristics, innovation and technology, resulted
particularly relevant in the analysis of wind energy, as well as availability of skilled labor
force. See figure 6.
The proposition of the category environmental concern under an approach of
culture, was concluded as important for all of the interviewees, but the conclusion is that
it brings an unbalanced measure for competitiveness as it is only the basic principle for
the industry introduction, and it is really important for countries that are feeling the
impacts of climate change, but for others is not anymore a factor that brings reliability in
the industry, but creates uncertainty in markets where the governmental decision factor is
still very high (MB, personal communication, February 3, 2016). Nevertheless, this
proposition is adequate at this moment when countries will start to put pressure and
monitor the use of funds to shift to environmentally friendly practices like wind energy
for the signing countries for the Paris Agreement in December 2015 (RT, personal
communication, March 11, 2016).
The information collected in the interviews shows a new dynamic between the
relationship of the wind energy related with traditional fuels, where the climate impact of
continuing using these sources is met with a more competitive price that is leaving the
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tendency of being complimentary technologies, and becoming first options in many
countries for development projects no matter the dimension, as the technological
conditions are even coping with the traditional variability concern factor for investment.

Figure 6 Main economic factors for national competitive advantage specifically for wind energy, with
the representation of the Porter’s Diamond for NCA.

5.2 New insights and findings.
Related with the market, energy security and data sharing through social media
and internet applications are raising the need for more renewable energy input in the grid,
the wind turbine is a symbol of sustainability and health in countries like China as
breathing is related with air and there is a relationship with breathing and the wind (RT,
personal communication, March 11, 2016).
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In relation with the industry, technology surrounding the turbine is getting
improved in order to minimize costs even more and contrast the effect of variability that
comes with the operation of wind farms or installations powered by wind. Cost efficiency
is creating new dynamics to minimize government subsidies dependency, or the
environmental relationship to access the fossil fuel traditional markets in the developing
world (DP, personal communication, February 9, 2016; MB, personal communication,
February 3, 2016).
On the side of the political factors, the differences between the developing world
and the developed economies, mainly in Europe, resides on the determination of the
authorities to shift to green sources, such as wind, the transition from subsidies to laws
and regulations is seen in projects to power the home energy supply, manufacturing
processes and transportation systems, including percentages for renewable energies by
law (PG, personal communication, April 29, 2016). There are also important ties between
the political system in developing countries and the fossil fuels corporations that still
exercise power on the policy makers (DP, personal communication, February 9, 2016;
RT, personal communication, March 11, 2016).
The social factors are today centered on a more proactive discussion of the need
of the renewable energies coming from the general public related with climate change,
the prove is the Paris Agreement on climate change actions in 2015, and the stakeholders
in companies who are moving to bring environmental image for the consumers, or
working under a sustainable perspective to be able to continue having their business
operation and financial returns (CL, personal communication, January 20, 2016; PC,
personal communication, February 4, 2016). See figure 7.
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Figure 7 Conditions in the global wind energy market that imply opportunities to compete in.

5.3 Conclusions on the propositions about Southeast Asia.
Answering the different propositions of this research, when the exercise of
applying the result model is done, very similar conditions were found for the most
competitive markets, that are currently participating in wind energy when they are
compared to India. Thailand and Philippines are closer to the characteristics that India has
used to succeed to attract investments in project in this so needed area for development.
At the moment of comparing supporting conditions in the market the Southeast Asian
countries, including those who are not really participating in this industry show
opportunities to increase their role in the industry, as it happens with Malaysia and
Indonesia. Two special cases are Vietnam, with potential but lagging behind in term of
the supporting industries, but improving in development of policies and the consumption
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rates for energy, and the developing pace of their economy. Singapore was ranked high in
soft factors to support the industry, like technology innovation and education of their
population, that opens opportunities to research and development for the industry, as well
as financing the sector, but lacks on the natural resources factor to become a provider of
developments like wind farms to export energy.
Based on the results of this research the region shows a balanced map to compete
in the industry if it can really integrate efforts based on the ASEAN shared benefits for
investors in this geographical zone to consume wind energy to help the expected
development, create employment on a nationwide base and manufacturing opportunities
for the industry along with services.
Per the results the only country that exceeds the level of competitiveness score
that India (228.5) currently shows is Thailand (246.3). When we compared the countries
as a region to compete in the industry the score, using the statistical mean of the results
(142.5) comes short compared to the Indian score. Therefore, in the straight sense implied
in this research Thailand is competitive for the wind energy sustainable value chain,
while Indonesia, Malaysia, Singapore, Philippines and Vietnam are not competitive taken
as a single market to reach similar standards of India at this moment. See figure 6.
Thailand’s advantages to the rest of the countries, including India are not
extended to all of the axis of the diamond. The factor that creates a solid competitiveness
score for the country is firm strategy, structure and rivalry, while the weakest
performance on the country to be attractive for this industry is related with the axis that
includes technology innovation and patents for renewable energies transmission and
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generation. The factors related with natural resources availability and the market brings a
positive add-on to the competition level. See figure 8.

Wind Energy Competitiveness Factors

Factor Conditions

Firm Strategy, Structure
& Rivalry
140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0

IN
ID
MY
Demand Conditions

PH
SG
TH
VN

Related & Supporting
Industries

Figure 8 Graphical result of the Porter’s Diamond for the Competitive Advantage of Nations applied
for wind energy for the countries in the study.

Even though Thailand shows the maximum score on this factor, as it is one of the
weakest for India, the conclusion is that it is important but not as much as others that
have made the country the most important market in Asia after China.
In contrast the highest factor in India compared to the other countries, is the
lowest for Thailand, and it is also one of the lowest when we compare all the units in the
sample. In other words, Thailand needs to improve its performance in technology and
innovation, especially in renewables energy related medium and high technology
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companies, countries achieve this by increasing the expenditure in research and
development budgets, as Singapore has done in the region. See figure 9.

Firm Strategy, Structure & Rivalry
140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0
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ID

MY

PH

SG

TH

VN

Figure 9 Firm Strategy, Structure & Rivalry per country, where Thailand score is the highest among
the countries in the study.

For Philippines (182.3), the best scored country in the group of not-competitive
after the discriminant function score (228.5) is applied, with a smaller diamond, that
means less competition intensity for wind energy, better factor scores are located in the
firm strategy and factor conditions, and the weakest is related and supported industries,
same pattern as Thailand.
Singapore ranked second in the not-competitive category, but it has the best score
in one factor of the diamond, demand conditions, this country stands out of the group,
including the pivot country, India, bringing what could be considered a factor that might
be too advanced for the conditions of this industry, at least temporary. See figure 9.

78

Related & Supporting Industries
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Figure 10 Related & Supporting Industries where Thailand in contrast to India, gets a low score.

The mix of market volume, calculated per capita in terms of consumption, brings
a market with actual needs for energy, so supplying this energy in a clean way makes it
attractive for the industry, and the high, even compared outside the region, education
level that the country has achieved, makes it a supplier of highly qualified labor for the
industry. See figure 11.
Renewable energies careers might be attractive for students in this country as the
environmental concern score for this study suggests, with three out of four criteria
showing environmental conservationist attitudes.
On the specific indicator of growing in the installed capacity for wind energy in
the market, considered as the current demand and potential Singapore is not relevant,
while Thailand is at a so much higher than the rest, but this obey to the recent wind farm
projects stablished during 2013 and 2014 in the country, the percentage of growth is so
much higher than India itself.
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Figure 11 Demand conditions score, where Singapore stands out of the group, with higher education
and a so much larger energy consumption per capita than the rest.

Malaysia ranks in the middle, with the higher factors related to firm structure,
strategy and rivalry, Malaysia scored really high in coverage of energy, when the
electricity access is measured (99.5%), just behind Singapore, but while this could be
encouraging for substitution for wind energies, it creates a null specific support from
government for wind energy, what makes it less attractive to compete. When the
conditions change for wind energy, as it is happening already in terms of technology
development to cope with the natural conditions and to compete in cost with all other
sources, like nowadays solar with coal in India, this market will be attractive to install
turbines to replace old fossil fuels that will not be attractive even in production or
transmission cost.
In these conditions foreseeing changes in the policies to support wind energy in a
country with that energy coverage is not expected, especially when they are making use
of other renewable general incentives, taken for biomass, solar and hydro. The industry
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might look for competition strategies in regular basis of the market, with new
technologies like taller and bigger turbines.
At the bottom of the rank Indonesia (75.6) and Vietnam (65.4) are the least
competitive for wind energy in the study. Nevertheless, their highest scores are in the
same category than India, factor conditions, and the lowest in demand conditions, what
creates very similar patterns in the diamond, with this potential or growing industries are
suggested with the adequate replication of the Indian path for adoption for Indonesia, or
further development of these technologies in Vietnam. This could be achieved by
increasing competitiveness in characteristics related to related and supporting industries,
a transformation in manufacturing happening in these countries now that China is
becoming more expensive than previous years might benefit this sector to support wind
energy competition. The fact that the demand conditions are still low also creates the
opportunity to contribute to development to be an industrial source of energy with bigger
projects than those only used for the final consumer energy needs. See figure 11 and 12.
5.4 Discussion
Comparing with previous researches on the field, results showed that in the new
dynamics for wind industry external factors to the market like, complimentary fuel
sources, are creating spaces or barriers for the industry that now is seeing as a real threat
for traditional power supply. ‘Green markets’ are now extended to more diverse areas on
a global scale, and the environmental reason to stablish wind energy goes beyond climate
change. The similarities in the factors exposed in other academic papers are in the line of
technology adaptation and improvement of the system to expand the coverage of wind
energy in new regions like Southeast Asia and Africa. The other relevant factor that this
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research add to the field is the relation between mobile communication and energy
security. During this period of time the industry’s growth is being pushed by regulations
or corporate strategies instead of government’s support through incentives and benefits.
Technology is transforming the way energy’s increasing demand is met in
different regions of the world, but technology adaptation is creating new more relevant
parameters for competition in the industrial field, with innovation over the base of a more
environmentally aware population, sometimes contrasting with traditional systems of
production worldwide.
After more than 20 years of efforts to shift the energy sources, today the world is
gathering power in mixed ways, not only depending on a major source per country,
creating energy portfolios that efficiently provide energy security, but also ensure
financial success for development. A transition than was mainly ideological is moving to
a transition of capitals, because renewable energies are not only clean today, but also
really profitable. Solar energy is today competing regionally with the prices of coal, and
has brought, just like hydro-electricity a more reliable and less speculative future than
fossil fuels like oil and gas.
Wind energy is not localized, but it extends to gather the free fuel that is
converted into powers, with this principle, better costs are possible with innovation and
simple engineering solutions like bigger turbines and taller towers. The value chain of
renewables is sustainable as the main companies like the Danish, Vestas and the German,
Siemens come from the idea of a greener planet, and are now followed by companies
from all around the world, specially China, the country leader in recent years.
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Goals related with wind energy are different, and involves not only percentage of
the available supply, but specially compete in the market with other renewables and fossil
fuel to power the industry and consumer needs. Better scenarios are expected for this
industry as countries with experience in the industry have reached more than 100% of
their energy supply with energy, like Denmark in 2015, accounting 140% of wind energy
production compared to their needs. Energy capacity could grow to 50% or 60% in
countries that are being forced to leave their fossil fuels dependency due to international
agreements.
The wind energy industry is living into two different scenarios when it comes to
its competitiveness level, the advanced markets in North America, Europe and China, and
the developing world. The industry is less incentives dependent in developed countries,
but it is a different situation in the developing world where it is still allowed or blocked to
compete according to governmental concessions. Once the companies are able to stablish
and participate in the market, they are accelerating the pace to gain market share due to
technology adaptation.
In Southeast Asia the traditional factors like governmental policies and tax
incentives are still very important to compete, and the image factor as renewable energy
is still seeing as the right thing to do, but not commercially viable when it is compared to
the traditional sources, under a debatable vision that remains in national administration
for development. This represents an obstacle that keep renewable energies, in particular
wind energy unable to demonstrate the power of the industry in countries like Malaysia
and Indonesia.

83

Wind energy is today a serious industry, with their own resources, financial
support, big corporations and middle and small scale companies in the sustainable value
chain, that brings employment for middle and highly skilled workers, a critical difference
from other industries like agriculture and textile manufacturing or electronic assembly.
The industry is moving from the instability that public opinion has brought to
wind energy expansion and competitiveness, especially in countries where democracy
does not exist or the political regimes are authoritative (CL, personal communication,
January 20, 2016). The people interest to receive cleaner energy is still important because
it is the base of related services like applied logistics and engineering education, and it
create a more sophisticated market that is mostly related with consumer products but
advanced to more specialized products related with energy, like the preference for hybrid
or electric cars by environmentalist consumers (RT, personal communication, March 11,
2016).
In Southeast Asia, countries like Thailand and Philippines are as competitive in
terms of factors as India, there are positive possibilities to continue investing in wind
energy and make it part of their developing plans for the extended benefits that this
industry brings, as China has made by seeing the whole industry as interconnected
possibilities to create and maintain business, in terms of investment, services,
infrastructure and products for wind energy growth and maintenance.
Singapore is creating connections to be linked to this energy source by providing
research and development for the industry, as it realizes the potential and need for energy
for the whole region, despite deciding to invest in tidal energy for its own consumption
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primary when it comes to renewables it has created its own space to participate and get
financial benefits from wind energy.
Malaysia is transitioning in a way that is focusing efforts in other sources of
energy different than wind, but this lack of interest in this sector can reduce the chances
to find a way to participate in the most dynamic industry in energy sources nowadays.
Indonesia and Vietnam are still weak in the region in different factors, especially
in policy adoption, but they have similar characteristics than India, and that creates good
starting point that could benefit from more efforts in research and development of
technology for renewables and supporting industries from the government. See Figure 12.
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Figure 12 Similarities in diamond axis between India, Indonesia and Vietnam, suggesting conditions
to facilitate competition in wind energy by repeating the strategies.
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5.5 Implication for Business
The Southeast Asian region has fundamental instruments to create an important
zone to reach their energy needs and create options to supply other countries once their
demand is balanced, this demand is increasing when it is considered per capita, major
energy consumption is needed as technology advance, for domestic consumption through
digital dependence and the internet of things (IOT); transport, with aerospace industry
setting more challenging goals, like flying cars and faster aircrafts; and finally to continue
the development pace in development countries for producing goods and power
infrastructure. Exporting energy is not new in the Southeast Asian region for business
purposes, through fuels from Malaysia and hydro-power from Lao P. D. R., countries in
Europe today are exporting energy from their wind energy infrastructure connected to the
grid to neighboring countries, like Denmark with a surplus of energy of 40%.
Wind energy represents opportunities from cross border business in the ASEAN
zone, to produce parts for the industry, transportation and services for turbines on-shore
and off-shore, and the new devices like the airborne wind turbine or off grid systems.
Off-shore wind energy presents great opportunities for coastal countries in the region
(MB, personal communication, February 3, 2016; RT, personal communication, March
11, 2016).
In order to maintain the development pace in these countries more production and
infrastructure need to be powered, wind energy is a clean option that is also cost efficient,
labor intensive and extensive in a geographical sense instead of energy plants, this
industry creates more markets along the way (MB, personal communication, February 3,
2016).
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Investment is becoming more attractive as the technology is bringing new ways to
adapt the traditional wind energy system with simple solutions, basically centered on
scale.
The most important characteristic of the consumption trend for wind energy is
coming from the private industry as the use of turbines is seen as a positive characteristic
for sustainability in the whole world, and impact positively in annual reports or
consumers acceptance of the firm strategy to grow, there is also a modernity and
innovative idea related with the wind energy, specifically with the wind turbine as a
symbol, and a psychological relationship between wind energy as a solution for polluted
air (RT, personal communication, March 11, 2016).
5.6 Research Recommendation
To measure the exogenous parameters, validation from members from the
industry should be done to create a more adequate time-dependent base to apply the
model. The factors used in this paper are dramatically changing, as well as their measures,
that is why the technological factor is analyzed and accounted from different perspectives
of the diamond axis. The governmental factor has high impact in these Southeast Asian
countries, but this measure might not be relevant if the same method is applied in
countries where the industry is not in the nascent stage of the life cycle. On the other
hand, in countries where public support is vital for renewables adoption or growth this
exogenous parameter might account for more relevance. These factors could or could not
apply in the near future as the wind energy keep moving to a more competitive industry
even against traditional sources.

87

5.7 Limitations & Further Research
Limitations of this research are on the order of the small scope to provide
definitive conclusions about the factors suitability to determine competitiveness, as a
qualitative research the opinions of the interviewees cannot be taken as definitive, for the
limited experts than cover the topics in this study, wind energy with a specific focus on
Southeast Asia and India.
Data availability for some countries while applying the result model that needed
to be traced back to 2007; and environmental awareness opinion studies on a worldwide
dimension. This research is based mostly on on-shore turbine market.
The research design to test the model made it enough to be tested with few
participants for interviews, along with time limitation and the experts in the industry; as
the prospects needed to have knowledge in the region and on a global perspective, what
have created a limitation for conducting more interviews.
The lack of official information for certain areas on an updated based created the
need to measure Philippines for research and development government investment with
information of 2007. Countries that are not actively participating in wind energy like
Malaysia and Singapore were absent of very specific rankings.
While many studies are focused on environmental concern in western world, for
the Asian countries only one indicator was found from 2015 that was included in the
score, but the rest in this category were taken from a study made in 2008.
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The information of this research is mostly about on-shore industrial used turbine
(1.5, 1.8 and 2.0 MW), for further research exclusive studies can be made for off-shore or
off-grid wind energy.
Research can be continued from this study on the form of specific strategies per
country or using this model to compare regions that are complementary, as the Southeast
Asian countries, or comparing two specific countries to find specific development
strengths or weakness to compete in wind energy.
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APPENDICES 1
Interviews
The interviews were conducted based on the semi-structured questions type, with open
questions, applying clarification techniques. The objective of conducting the interviews
was to test the accuracy of the Porter's Diamond for National Competitive Advantage
Model for Wind Energy's current market, bringing the factor environmental concern
instead of chance. The media used was face-to-face interview or videoconference. The
interviews were recorded.
Prior to each of the interviews it was explain the purpose and confidentiality of the
research. For this reason, the audio files were just shared with the research adviser and
are referenced in Chapter 4 and Chapter 5 of this paper, mentioning the personal
communication, initials of the interviewee and the date when the interview was
conducted.
From the total interviews, two were conducted face-to-face in Bangkok, and three were
made through videoconference. From the prospected six possible interviews, five were
completed, including the main three contacts in the plan, sales of turbine and project
management, sales of turbine parts and small turbines in Southeast Asia, and wind energy
consultancy for the region.
Participants in the interviews
The profile or the interviewees is explained in this part of the research to demonstrate
their characteristics and connection with the research topic.
Interviewee 1. February 9, 2016
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DP is a manager consultant in renewable energies in Bangkok, who works for a global
consulting agency headquartered in New York City. He has more than 10 years working
specifically in renewable energies, including wind energy in Asian projects as the advisor
of both the government and the contractor.
Interviewee 2. January 20, 2016
CL is part of an international organization that groups non-governmental organizations,
with presence in 94 countries, to monitor international policies to improve sustainable
development. The interviewee is based in Oxford, United Kingdom, and has studies in
public policies and global development.
Interviewee 3. February 19, 2016.
MB is the sales manager for Southeast Asia of the leading company in wind turbines
production and installation in the world. Based in Singapore, he has been working in the
industry for more than five years and is in charge of current projects in Thailand,
Vietnam and Philippines. And also coordinates the communication with suppliers from
India and China, and the rest of this European organization.
Interviewee 4, February 13, 2016.
PC is the owner and manager of an environmental services company in Latin America,
that produces environmental impact assessments for energy projects, including wind
farms. She has participated in the studies analyzing the environmental impacts inner and
surrounding areas to develop several projects about wind energy.
Interviewee 5, March 11, 2016.
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RT is the business manager for Southeast Asia for a European company that sells turbines
off-grid, and other wind energy systems. He has experienced of more than 20 years in
Asia in the energy industry, that includes interactions with Japan and China, and the
Southeast Asian region.
Interviewee 6, April 29, 2016.
PG is the head of a governmental institution in charge of the renewable energies policies
in Europe, he works in the process of creating new measures and the compliance of those
regulations for the implementation of the green technologies for energy supply.
Questions for the Interview
Competitiveness in Global Wind Energy: A Comparison Study between Southeast
Asia and India
SEMISTRUCTURED
INTERVIEW
Type of questions:

To be able to discuss emerging findings with the interviewees
and test out ideas with them, without being held within a rigid
structure to explore on the subject.
Open questions, applying clarification techniques.

Objective of the
Interview:

Test the accuracy of the Porter's Diamond for National
Competitive Advantage Model for Wind Energy's current market
bringing the factor Environmental Awareness instead of Chance.

Media:

Face-to-Face / Electronic Media (Videoconference)

Questions:

1. What are the factors creating a more competitive market for
Wind Energy in a global scale?
2. What are the Political and Social factors that you consider are
affecting the Wind Energy or Renewable Energies growth or
steadiness?
3. What are the Market and Industrial factors that you consider
are affecting the Wind Energy or Renewable Energies growth or
steadiness?
4. How is the relationship that you find between democracy
(people's demands) and Renewable Energies adoption in
developed countries?
5. How is the relationship that you find between democracy
(people's demands) and Renewable Energies adoption in
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developing countries?
6. How important is the environmental concern of the population
in a country as a tool for the countries to adapt Renewable
Energies in their Energy Matrix?
7. Would you have any other thought that you consider relevant
to the factors that are currently creating more global competition
in Wind Energy?
Interviews Summary
The following points are the summary of the answers from the interviews to experts to
test and update the accuracy of Porter’s Model for the National Competitive Advantage
of Nations for the Wind Energy under a sustainable value chain approach:
1. What are the factors creating a more competitive market for Wind Energy in a global
scale?
DP
Desire to be environmentally responsive.
All countries would like to be seen as a modern economy with modern jobs.
Bringing into their countries the latest equipment used in US and Europe.
Protection against fossil fuel prices fluctuation.
CL
Great interest from responsible private investors to create sustainability markets, pension
funds, companies to invest in sustainable products, like wind energy.
Private sectors, responsible investors, like ethical banks.
Shareholders making decisions to invest.
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Nonprofits, and academic organizations, who are pushing to control climate change.
Investment moving from fossil fuels.
Development organizations doing this work, combining forces.
Mass consumer and the clients of this companies, wind energy is far from consumers.
How energy is produced, is not really known by the consumer.
MB
Definitely the development of technology, and becoming more competitive with other
sources, particularly gas, and hopefully coal.
In the past the industry was always depending on government incentives, but in the
longer term it needs to be sustainable, it needs to be competitive with all sources of
energy.
And it depends where in the world we are because it has developed so much better,
particularly, and some other places where competing is very hard, yes, get more
competitive.
As we get larger in scale, basically economies of scale, we are getting more and more
competitive every year.
Our goal is to reach the costumer, with energy generated by wind accounting 3% every
year.
So it is a race not just against fossil fuel generation, but also against other renewables.
Competition is very hard.
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PC
On a global scale we are looking for energy alternatives that allow us to have the lifestyle
we have today, and even continue or increase the energy dependency in different
industries.
The factors are all these conditions that increase the energy sources we need today and in
the future.
So, mainly natural resources that bring different types of fuels to generate energy
conditions.
Population is also increasing and we are covering more areas for cities and its activities.
RT
The need for new energy, the cost, the origin of wind energy that is a technology that
came from people.
The industry is pushing to find ways to create energy, and for energy independency.
Ups and downs in the price of oil.
The political risk, because of the leader of international relationships have control due to
oil supply, like Russia.
Developed economies need energy, to show that they are concern about climate change.
In Asia, especially in China is more the environmental pressure, because of air pollution
China has done a good job in wind energy. The development of the country has cost
pollution and people's health.
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Those 600 million people are putting now more pressure to have a better quality of life.
And especially coal, that was the main energy source for China, is having now a lot of
pressure.
The wind energy technology, is now a system that is extremely competitive in cost, even
against conventional sources of energy
When you reach the cost competition, then it becomes easier for the government to adopt
it.
PG
Electricity market in all the regions are becoming more competitive, as they are using
mass production, economies of scale and the expertise that the sector has achieved.
2. What are the Political and Social factors that you consider are affecting the Wind
Energy or Renewable Energies growth or steadiness?
MP
Several different conditions to balance.
Electric power rate.
Neighbors of the turbines.
Investors concerned about risk.
Fossil fuel mafia and the threat wind energy means to their interests.
CL
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Climate Change narrative and discourse, local movements, better world for everyone.
The Paris Agreement, reflects a global scale.
Poverty is a force that is driving these new technologies, with organizations and
governments to fight climate change.
Wind energy can benefit poor people.
MB
All renewables at the moment need some sort of help, in most places in the world it needs
government incentives or policies to support them.
So in many places still relies on government to keep growing steady and stable in the
longer term.
For example, in the US it is a huge market for us because, of the structure and the support
wind energy gets year by year, because it is approved by the congress in the short term.
So one year there will be a huge market, and other year will be nothing, so we need to
wait very quit, and we need to lay off a bunch of people, but the next year we come back
It is happening in some other places, like Spain, where there is also a huge market, since
three or four years ago, maybe one of the largest markets for renewables in the world, but
with the change of government they decided not to back renewables anymore, so
basically it stopped it, and just to add another example in Australia there is a very similar
situation because the government changed the policy back and forth many times.
That creates an unsteady industry for us, and makes it difficult to plan out investment and
infrastructure.
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So on the politics side it is always changing.
And that is why in the longer term we need to make our industry competitive, even
without any kind of subsidy or policy for energy, so our destiny is more in our control.
PC
Lack of knowledge for alternatives in the market.
Society is used to fossil fuels, so the governments don't really know or want to explore
other alternatives.
These knowledge is still lacking not only in the society but also in the energy authorities.
RT
Cost of wind energy is now cost-competitive with other types of energy, at least in the
developed countries
When you are in developing countries it becomes more complicated, because the growth
has political and social factors.
In the developing countries is the social pressure for having more clean air, that has
helped the whole renewables, but wind in particular, now with solar pv, are the leaders on
cost production.
The public is pushing the governments to have more clean air.
In the developing countries there is a mix of situations, basically is clear that coal and
conventional sources, oil, the cost is extremely high to only generate energy, when you
can place now cheaper turbines, even refurbished turbines in some countries, until now
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they were not using it, because the capital cost for energy is much higher than the diesel,
but the operating cost is of course much lower.
Now the problem is how you transform the operating cost that comes in 20 years, and
make that to cover the capital cost at the very beginning.
So in much of these countries, they don’t have that money.
But now there is a lot of push from a lot of governments and the Paris agreement in
December will push this forward, cause climate change is giving now the developing
countries the possibility to access the founding, to be able to have the capacity at the
beginning of the project and don’t have to rely on cheap diesel generators or other types,
cause they can pay for renewable energies, because the capital cost of renewable energies
is more higher at the beginning, at the end of the project the cost is so much lower.
So all the social push and the political support that has been reached in Paris basically
will make it explode in 2016, despite that the prices of oil has been down to 26 USD per
barrel, I think is going to grow much more than before globally, in some countries might
not but globally.
PG
Result of the energy policies, the advance is the equivalent of government support for the
transition.
3. What are the Market and Industrial factors that you consider are affecting the Wind
Energy or Renewable Energies growth or steadiness?
Industrially, exciting new technologies that are lowering costs.
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Wind power is becoming economically with lower speeds.
Doing it by taller turbines and different materials.
It is a fantastic development, open more much areas for wind energies.
So it is not limited to places like Oaxaca, or Hawaii, or in Turkey with super high wind
speed.
These new turbine technologies produced by GE and Vestas, the advances are rapid,
doing things different are getting better results.
About the market, utility, the integrator needs to include all type of energies.
The electric power system is extremely fragile.
Knowledge is needed to fix even little problems in the electric system.
Integrating wind and solar, and their fluctuations, utilities are always on the consumer
side. Spikes on electricity, before they had very steady supply, then they had a lot of
fluctuation.
Fluctuations among costumers should be managed, they are able to manage that.
To minimize the time to fill up the system. Engineers are working on matching the
equation with renewables.
CL
Actors in the market are the investors and all looking for long term benefits.
Investors looking for their portfolio diversification.
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Investors are aware than sustainable development brings benefits, in the longer term.
MB
I think specifically in Southeast Asia, the challenge is there is no more wind, compared to
Europe, US, even Mexico.
And the industry is dealing with that, and it has been fine, even trying with products for
few wind conditions.
However, if you look at where the growth is in the world, in terms of population, and
economies is in China, Brazil, South Africa, India, Southeast Asia where they are close to
the Ecuador where the wind is not really strong, so we have to really develop
technologies that are able to capture a good energy gear, and it has been only in the last 2
years that we have really developed products that can produce very good energy low
wind conditions.
And it is not really rocket science, it just bigger turbines, bigger blades, bigger and taller
towers, more efficient design, and newer technologies that are able to transport and
assembly it. And that is one in fact one of our strategies that we are pushing in to these
developing markets, and it suit them whether the conditions and the reason is these
economies are growing and they need energy full stop, energy of coal, gas, hydro, wind,
because they are building infrastructure all the time, and that is the oppose to developed
countries like in Europe and US where they are basically replacing old generation, and
there you need to have old power plants, and replace it with something renewable.
So we need to have technologies that are competitive in these environments.

119

And because they need this development they are also dependent on the policies, it is
really a long term fundamental pattern, so we believe these economies are a more stable
platform for us.
PC
Energy distribution and saving is a priority.
The use of alternative resources for renewable energies.
Lack of specialization in the industry.
The wind energy provides very local services, not extended in the network.
RT
With the experience it becomes so much easier.
And another factor is the number of experts, 20 years ago it was just Denmark, Germany,
Spain, mainly in Europe. But now you have at least in any country people who have
studied, so they have at least the knowledge because they have studied in Europe or even
in their own countries. Engineering programs to study renewables, and there are many
people studying renewables all over the world now. So there are more experts because
now there are more money basically to afford the industry, there are companies not only
in Europe but also in Africa, in Asia and Latin-American, in Latin America long time ago,
but now is the time for Asia, the time for Africa.
There are more companies analyzing and they now understand that renewables energies
could be a good industry.
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It is not the case anymore that is just because it is very good for the environment, so I
want to put a wind turbine, now is also because it makes sense from the business point of
view and you can have engineers at an affordable cost in the developing countries and
that is going to make a revolution for renewables in Africa and Southeast Asia.
And that is basically what will make the growth even higher, because before it was very
expensive you had to bring engineers from Europe, so that increase the prices, now you
can afford to have engineers wherever, for example Indonesia or The Philippines for a
fraction of that cost, and they are good engineers, you train them but they know what they
are doing.
PG
There is a positive attitude that is helping the industry to penetrate the market with small
scale renewable technologies.
4. How is the relationship that you find between democracy (people’s demands) and
Renewable Energies adoption in developed countries?
DP
Adoption of renewable, there have to be a good political support.
There is a huge corporate support for clean energy, production tax credit subsidized 1/3
of support for wind investment in the US. Financed 1/3 by tax benefits, 1/3
environmental benefits, 1/3 environmental power tax sales revenues.
CL
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Where people is actively participating, in countries like Denmark and The Netherlands
there is more awareness in consumers.
In different industrial sector, demographic characteristics and geography, a lot of factors
are playing to provide the environment for the country to adapt.
Political systems where people have a saying and opinion to know and express
themselves about what companies are doing.
But if we take Germany or France we can see a relationship between the growing in the
market and people desires.
MB
I think in general most people want to have renewables, I see surveys when general
population want to have it, and they support that.
There is a little bit of an issue in developed countries, like but not near me, not in my
backyard, so people want to have this infrastructure but they don’t want to have it near a
school, what is fair enough, we understand that, so we work with the community on a
small scale and around, where we need to build these facilities, trying to find ways we
can bring benefits to the communities, creating employment where it is need to, it is a
careful balance, because we need to recognize that it is different to live in a place like
those, where wind farms are built, far from the cities, so the conditions in these rural
areas should be considered in our plans, so it is about be careful about that.
But that is not something that only renewables face, of course coal, and gas, mines and
power station have negative impact and they need to balance it that out.
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PC
Citizens really want the shift to renewables.
They like to be using in it in their houses or offices.
People know these technologies create a balanced use of resources.
Society is having these days more environmental awareness to sustainably consume.
RT
I think the demand for renewable energies, is the demand for climate change
In developed countries people are willing to pay a little bit more to feel better, and feeling
better includes buying luxury goods and the other part feeling that they are doing
something good for the planet.
Climate change have been an important topic, and it reached its climax point in the Paris
Agreement, and people is even wanting to pay a little bit more to be able to show that
they support this process.
Even in California when it has been compulsory it has been a lot of push from different
people in United States, so when you do the calculation how much you pay in your bill is
just a few dollars, and people is willing to do that because is the charity of all movement
and in developed countries they have enough to pay a few dollars more.
PG
Demand will be influenced by energy policies. Most places require this support to
upgrade the energy sources.
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The industry is still very centralized in terms of decision making for development
projects.
Wind has become one of the most popular forms of energy sources, because of the local
input and developers interest, and it is growing in a sustainable way.
5. How is the relationship that you find between democracy (people's demands) and
Renewable Energies adoption in developing countries?
DP
Transmission line in Afghanistan, serving the local communities along the line, only 30%
access to electricity,
If they were not served, they would have blown up the towers.
Enable people to contribute for the system to work.
Energy should provide jobs for communities, if it does not provide jobs, even if they can
provide clean energy, it doesn’t add social capital.
The most jobs can come from biomass and rooftop solar.
Semiskilled and unskilled jobs, in biomass because agriculture, and solar in distribution
and small scale constructions.
CL
According to my feelings, as China is the biggest player and it is not a democratic
country, so democracy is maybe not related.
MB
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Less regulation, about what you can do or can’t do.
People in these countries have a small voice, small say, compared to developed countries,
however we shouldn’t exploit that, just because local governments or local small
companies don’t care about this, it doesn’t mean that we shouldn’t care. So it is a careful
balance, and is the way for lot of developing countries, as it is seen as the way to bring
development investments and jobs, it is not centralized if you build a nuclear or coal or
gas plant you spend a lot of money in one small area, where the station is, you generate
some jobs of course.
The good thing about renewables is that is so much more dispersed, so it generates
benefits across the country, I don’t have exact stats with me, but I know it is more labor
intensive to maintain per MW/generation for renewables, than a centralized coal or gas
plant which brings more benefits, to install and maintain.
In these new developing countries, we need to bring new industries that can create
employment, it is a much complete set of skills when you compared to farming, we need
trained electrician, engineers, technicians, with the job skills. People really want to do the
right thing for the environment, but they don't really want to pay for it.
PC
The adoption of renewable energies is normally expected to be more costly.
The existing technology in certain areas doesn't allow people to make the transition.
But the new projects are integrating wind energy and other renewables.

125

Consumers have the interest, they look for those alternatives, they are pushing the
governments through policies to remove the limitations.
RT
Societies demand are different, one is access, and Renewables is good for that, I
understand more the dynamics in developing countries because I have been in Asia for
long.
In developing countries people can only afford the energy, and few cents more becomes a
problem.
But in developing countries the main reason, is for example in China because of pollution
there is a big pressure to change coal and oil, and the big plants are oil powered plants,
and these change is because of contamination.
People in developing countries they know and they start to understand the grid, because
of communication desires through internet, mobile phones is incredible in some countries,
people might not be able to afford electricity but they have a phone, and they charge it in
batteries and walk maybe 5 km. to charge their phone, so due to that people is
understanding that access to electricity is extremely important.
So what happens in places out of grid is that people is getting energy through renewables
because you can have localized sources of energy, you can have a solar panel or a small
wind turbine or a big one and you just provide the few MW or kW of power. Whether
before the system was conventional, centralized, cause before you create 5 MW because
it was the cheapest way, basically per megawatt to provide energy. But then the problem
was the transmission line.
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Society demand for electricity and more quality of life, and reducing the sources of
contamination and reducing the cost of electricity. In Thailand the prices are .6 to 2 USD
because of the diesel generator, to bring the diesel to and island like Fiji maybe cost a lot
of money, but if you could use renewables that reduces your amount per diesel, and then
reduces the total cost of energy.
PG
No opinion.
6. How important is the environmental concern of the population in a country as a tool
for the countries to adapt Renewable Energies in their Energy Matrix?
DP
I don’t think it has an effect, because I think environmental awareness extents to using or
reusing the shopping bags consumption, or driving a Prius, I think it linkage to have
environmental choices, it shouldn't be there.
If I go to Walmart and buy t-shirts, I expect them not to be polluting the environment in
any part of their processes. It should not be the choice of the consumer to choose (or pay)
for a non-polluting option.
We all need not to pollute the environment. Not see it as it is somebody else’s problem.
CL
Yes, population can play an important role, but I don’t know how much a consumer can
affect this decision.
Not only the awareness but also, in the case of solar, some products tend to be more
expensive, it is not just about being aware.
It is also about the consumer decisions, depending on the offer, the action of consuming.
The way companies can engage consumers will impact more for consumption.
MB
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So people say they want to do it, but it comes to the moment of doing it, it is more
challenging.
We see the things are going in the right direction, that is the reason why we don't want to
base our business on that purely.
That is why we are working on technology to be more competitive than other types of
energy.
We don’t want to rely on doing it just because it is the right reason, or because of the
environment, so can develop a long term sustainable business, instead of the feeling of
these times, because that can bring even bankruptcy to companies. For example, in 2008
to 2010, we had booming business, great profit, and a year later we almost went bankrupt,
so we want a more successful model.
Environmental concern from population makes the industry unstable, because then you
are subject to the will of the people or the government at that time, rather than
fundamental business and economic factors.
PC
It is fundamental these days; it is something that each country's government have to set as
part of professional education.
It is important to be included in academic education, environmental values, as it is done
in United States.
RT
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Some companies, is like societies demand it is to feel better, but in companies it is the
decision for some stakeholders about feeling better, so basically they decide that instead
of using electricity with other sources, renewable energies is the way to go, but in general
companies don't have a charitable, some companies, a few of them have, and they spend
money in programs to help the rest of the world, only a fraction of their profits, of course
the more profits they have the more money the will invest.
The problems with the environment have surfaced, the last 15 or 20 years, as one of the
main topics in conversations, for political decision, and the environmental concern of the
population has helped some of the companies, to push with a lot of renewable energies
technology, to solve and also to present themselves as environmentally friendly, and this
has happened before renewables, due to recycling, savings, managing waste, giving food
to people instead of throwing it away.
Environmental concern, is not only renewables, but sustainability that has helped a lot
renewable energies to enter the energy matrix, because people and governments would
like to feel good about what they are doing if it is possible.
And specially companies, they like to make a lot of money but if at the same time their
customers are happier, then the general public perceive them happier and that has pushed
renewable energies in one of the top agendas.
In a lot of countries where they can have a lot of the population off the grid, they have
targets for renewable energies, maybe these targets are 10% or 7% to produce energy in
2030, but most of the countries of the world, the number of countries signing the Paris
agreement talk about the environmental concern.
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The population have pushed the governments so now they are starting to move. The
Kyoto protocol started but many countries didn't do anything because there was no
pressure from the population.
Countries that signed the Paris Agreement will also have pressure from other countries.
In developed countries people will start noticing that if something is not produced with
renewable energy, then they will not buy it.
So there are industries in the developing countries to move to create environmental
friendly products, and that is by using renewable energies at least at certain percentage,
maybe not too much but maybe 10%, but it is happening.
There are a lot of companies buying one or two wind turbine to use together with their
grid, to show in the annual report, to show they are environmentally friendly.
PG
Today exists even more reasons to do the transition to renewables, cost and efficiency,
and the energy security have brought renewables to higher levels.
7. Would you have any other thought that you consider relevant to the factors that are
currently creating more global competition in Wind Energy?
DP
Price on carbon, people talk about grid parody, or comparable products.
Bases load power generation, intermittent, renewable is another one. When you take a
barrel of oil, to produce electricity you end up with 3 barrels of carbon dioxide 3 to 1
ratio, that is how it is when we use fossil fuels for electricity or transportation.
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So it should be the carbon price.
CL
To expand the business, countries like Denmark, Brazil and China, are creating more
global competition, by bringing more private investors, like banks, and funds, with a
environmental, social and in governance issues.
So that might create a market that is serving the people, by joint efforts and alliances by
global investors.
Moral investment, and they can also have a saying.
There are a lot of dynamic in the big organizations, people is asking companies like shell
to produce more energy in renewable ways.
And stop relying on coal and oil because it is not sustainable and it is also polluting.
MB
Now it is a competitive industry, it is a serious business, it is not a cottage industry. Over
the past 30 years it has developed seriously, with serious levels of investment, serious
banks and the lawyers, funding, and the facilities where we are developing our
engineering and taste it, which has always been the case the right thing to do in our
country, environmentally, test it and see how it works, but now people are expecting if
we are trying to offer is a reliable power plant, for their cities and their countries, part of
their systems, and it is not just about making people feel good, it is really a serious part
what we do, and that is how we structure our business and how we are, and do what we
do, and we can remain successful like that.
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PC
It is important to analyze the sites where this infrastructure exists.
Analyze the cost benefit.
We are in the stage to commercialize the renewable energies.
We are having success using these resources.
RT
The next step for the industry, wind been variable, but now with software you can predict
the weather, and with that you can predict the wind, and you put them with the turbine, so
weather prediction improvement will help, even for small turbines, especially because
solar and wind are the most extended of the renewable energies.
Because still some grid and transmission companies are a little bit afraid of these type of
renewables because of the variability.
Predictability will let you know if there will be wind or no wind, so to compensate that
variability, the grid needs to be reinforced, there is a lot of weak grids in developing
countries, but even in Japan and Australia that are well developed countries, so imagine if
in these countries is weak then in the Philippines, Indonesia or East Timor are weak too.
And I think that will push penetration of renewables, in general but for wind in particular
to place other turbines for the cost of expansion of the grid or storage, so it will bring
wind energy to levels higher than 10% or 20%, like Denmark where you have a huge grid
in the whole Europe to compensate the wind in the north. Because bringing a turbine on a
weak grid, then you need to put a lot of efforts, you need to put storage, batteries
everywhere, but when the cost of storage and weather forecasting are developed the
penetration of variable renewables in the grid will go up to 50% or 60% as it is now in a
number of countries, I would not say 100% because it is too expensive for the moment.
And it will make affordable for countries with low targets now and will explode the
adoption of wind energy.
So there will come, what I call enable technologies, with the advanced weather
forecasting software, when the cost of storage goes down, there will be the possibility to
put some turbines, even one in a very remote island, when with the help with storage and
weather forecasting can stabilize the grid.
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And off-shore that is already starting, all the technologies surrounding, like transportation,
because I think the wind turbines are now very cheap and efficient, so it is going to be
very difficult to reduce the cost of wind energy just touching the turbine.
By making it more reliable (less variability) the cost will go up, so you need to work on
all technologies apart from the wind turbine itself, to make them more affordable, more
reliable and available, and will make renewables and wind energy to penetrate the grid in
countries, and expand in countries, where today is nearly impossible because of the cost.
PG
European companies need to comply with the regulations and policies in terms of
percentage of energy source used for the production of goods.
Companies (in the European Union) are forced by the governments to make the shift to
wind energy and other renewables.
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