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Abstract 

This study aims to explore householders’ perspective on photovoltaic application in 

Thailand using surveys which are distributed in a study area, Khon Kaen. The target 

groups are residents older than 15 years old who live in an urbanized area. There were 

no limitations for gender, level of income or education and living region in the study 

area. The purpose of this is to obtain different perspectives from different groups of 

people. The questions in the survey are designed to find out if solar home system 

interests those surveyed and what reasons they have to support their decision. The 

results show that 1) most of the householders are interested in adopting this technology 

and said ‘yes’, mainly because of environmental advantages although there are some 

barriers that block their access to this technology 2) some of them are considering it 

and answered ‘maybe’ but would change their answer to ‘yes’ if the technology would 

improve according to their conditions 3) few of them said ‘no’ and indicated financial 

reasons as the main barrier. 

When relating respondents’ answers to environmental awareness, it is shown that all of 

them provide a similar definition of ‘environment’. They also rate themselves quite high 

when it comes to environmental awareness. However, their answers about the solar 

home system depend on other issues that, in their perception, are more important than 

the environment.  

Keywords: solar energy, householder’s perspective, sustainability, renewable energy, 

Thailand 
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1. Introduction 

1.1 Research context 

Nowadays, the world energy use is increasing and it results in relatively high prices of 

non-renewable fuel sources such as fossil fuel. Liquid consumption (i.e. oil and 

petroleum) has become the world’s slowest growing energy source with a predicted 

annual increase in demand of 0.9 percent between 2007 to 2035. Renewable energy 

sources on the other hand, are, not surprisingly, presented as the fastest growing 

energy source with a predicted 2.6 percent increase per year (EIA 2010, p. 11). It is 

reasonable to promote renewable energy, not only when considering oil prices but also 

the environmental impact of fossil fuel usage. This situation affects other energy sectors 

and it thus urges many countries to find alternatives that are most suitable to their 

domestic conditions. 

Thailand is one of the countries that suffer from the oil price crisis to such an extent that 

alternative sources have been researched and developed for years. As a country situated 

in South East Asia between the 6th and 20th latitude north of the equator (Jivacate 1994, 

p. 57), the whole of Thailand receives steady amounts of sunrays all year long. Solar 

energy, as a consequence, seems to be a good choice since it is renewable and has 

environmental benefits such as an almost complete lack of air emissions and waste 

(Tsoutsos, Frantzeskaki & Gekas 2005). When it comes to the electricity consumption 

issue, solar energy still remains its prominence, as can be read in a recent report stating 

that ‘…In the electric power sector, the use of liquids declines as electricity generators 

react to steadily rising world oil prices by switching to alternative fuels whenever 

possible’ (EAI 2010, p.11). Many projects related to solar energy have been carried out 

in Thailand, most of which had as their main purpose to provide electricity for residents 

whose houses are not connected to the grid and have thus been out of reach. These 

initiatives have resulted in more efficient technology due to technical improvements 

and in a lower cost of application.  

However, the current situation of renewable energy use in Thailand shows that solar 

energy is not widely applied. According to the Electricity Generating Authority of 

Thailand (EGAT) in the Thailand Development Plan report, 85.03% of capacity of 

electricity used in the country is produced by lignite, gas, coal and heavy oil (2010, p. 
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72-73), which cause greenhouse gas emissions though the emission levels do not exceed 

certain standard levels that have been put in place (Tanetsakunvatana & Kuprianov 

2007). Although there are 159 very small power producers (VSPP) who are using 

renewable sources, they only account for 1.07% of total energy provision.  Only 51 of 

them are solar energy projects with small capacities of about 7.8 MW out of the total 

350.3 MW generated by all renewable energy sources together (EGAT 2010, p. 42). 

These statistics show some divergence in the Development plan itself of which the main 

aims are to become more dependent on renewable energy and follow concepts of 

sustainability. It leads to the problematic question as to why an unlimited and clean 

energy source such as solar energy has not been promoted as an important alternative. 

Why is solar energy not accessed on a large scale by ordinary households who can 

create big positive changes from an environmental point of view since they are a 

majority and have more options than people living in rural areas? 

1.2 Research goal 

The goal of promoting renewable energy in Thailand is to solve some current problems 

such as the high fossil fuel price, high levels of greenhouse gas emissions, climate 

change and difficulties with dam expansion. According to the environmental problem 

reduction plan, a photovoltaic (PV) system is an alternative way to generate electricity, 

not only for households that have not been able to gain access to the electricity grid but 

also for ordinary households. This thesis focuses on ordinary people living in, the Khon 

Kaen municipal area, which is an urban area in which diverse social aspects based on 

differences in gender, income, and education level can be discerned. It can represent the 

perception of metropolitan inhabitants in Thailand. The overall aim of this study is to 

investigate 1) the householders’ perspective on accessing the solar home system 

innovation 2) if residents have received enough information and basically understand 

this technology 3) the possibility of PV acceptance and 4) how the householders relate 

their decision to environmental awareness. 
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1.3 Research question 

The main question of the study is: What are the barriers and drivers that affect 

householders’ decisions to access to photovoltaic technology? In support to the main 

question, following research questions are added: 

1. What are the barriers and drivers that affect householders’ decision to access to 

photovoltaic technology in study area, Khon Kaen? 

2. What role does environmental awareness play in their perception of PV?  

3. What can be done to make photovoltaic technology more popular for 

householders? 

 

2. Background  

2.1 Sustainable Energy 

Sustainable development, which is defined in the Brundtland Report by the United 

Nations (UN) as ‘…development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs’ (1987), 

consists of three aspects: social, economic and environmental, which have been 

promoted worldwide in different fields. Energy consumption has increased 

considerably since the industrial revolution and increasing development. High rates of 

population growth and a steady increase in economic expansion result in bigger 

environmental problems and the exploitation of natural resources. Alternative energy 

sources are thus necessary in order to adopt sustainability concepts into forethought.  

Weak and strong sustainability 

Aside from what has been stated before, the definition sustainable development can 

also be interpreted in two different ways: weak and strong sustainability. Hansson 

(2010) described weak sustainability as a more common principle by focusing less on 

environmental awareness.  Present generations do not need to preserve natural 

resources for future generations as long as we can provide new technologies or human-

made capitals which reduce their dependency on natural resources. Strong 

sustainability, on the other hand implies that human-made capital and nature are seen 
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as different issues and that both of them should be preserved. The conviction that no 

species can be replaced makes this interpretation very strong. Nature cannot be 

compromised by intense environmental awareness which means that every natural 

resource has to be protected i.e. ozone layer and forest. 

The Organization for Economic Co-operation and development (OECD) and the 

International Energy Agency (IEA) thus linked the sustainability concepts to the energy 

issue by advising policy makers to balance both weak and strong sustainability together. 

However, deciding upon the optimal balance between both interpretations is difficult 

since there are different circumstances for each situation. The OECD/IEA additionally 

indicated necessary criteria, which are shown below (2001, p.24); 

- The three dimensions of sustainable development, economic, social and 

environmental, must be balanced. 

- Risk management and flexibility improvement are important to prevent serious 

disruptions of the energy systems and of the balance between the three aspects 

of sustainability. 

- Information and research are highly important for energy decision making, as 

well as stakeholder involvement. 

2.2 Solar energy as an alternative 

The sun is a massive source of energy in Milky Way Galaxy having very high pressure 

and a temperature of about 5500 °C on its surface. The sun is thus transmitted energy in 

the form of electromagnetic waves to its surrounding space but only one-billionth of the 

total emitted energy reaches the Earth (Pavlović et al., 2006). Even so, solar energy is 

outstanding alternative energy source due to its ‘never ending’ reputation and it 

additionally can be transformed into different kinds of energy such as thermal, 

chemical, electric etc. (Pavlović et al., 2006). 

 

Solar energy and Sustainable Development 

The energy crisis, the high oil price, population growth and climate change are only of 

the some reasons that make solar energy one of the cleanest sources of alternative 

energy. Solar energy has a low environmental impact and is a good way to avoid air 

pollution caused by fuel burning.  
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Although the environmental dimension is the most significant advantage of solar 

energy, there are several studies that have analysed the other two dimensions of 

sustainability in relation to solar energy. Tsoutsos, Frantzeskaki and Gekas measured 

environmental impacts caused by solar energy technology in general and also presented 

its socio-economic benefits (2005). It was stated that economic growth could be 

achieved by providing more job opportunities and supporting energy market 

deregulation. It also decreases regional/national energy dependency and leads to a 

diverse and secure energy supply (2005, p. 289). Focusing on photovoltaic technology, 

the authors also showed environmental and social indicators implying that 0.6–1.0 

kg/kWh of CO2 emissions would be avoided and 4000-5000 jobs would be provided 

(2005, p. 290). Photovoltaic technology, however, has some disadvantages. A lot of 

space is required for central photovoltaic systems, which could result in a decrease of 

cultivation space, could have a significant impact on ecosystems and some toxic, 

chemical and flammable material could be used during installation process.  

Tsoutsos, Frantzeskaki and Gekas’ study, which shows some weak points of solar 

energy, is supported by another study by Onat and Bayar (2010). Different electrical 

production systems are compared while taking the three pillars of sustainability into 

consideration. It is implied that photovoltaic technology is not the best option in terms 

of being sustainable due to its cost and efficiency. The researchers ranked each energy 

source for different factors which can be shown in table 1. 

Table 1: Sustainability analysis of electrical energy production systems 

(Onat & Bayar 2010) 

Nevertheless, finding appropriate alternatives also depends on each situation which is 

different for each country. In Thailand, the circumstances allow wind, hydroelectric and 

solar energy to be developed (EGAT 2010), while nuclear power can create some 
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difficulties due to the social disagreement that has always been an important issue. 

Hydro power is responsible for 5% of the electricity production in Thailand (Satubutr 

2010, p. 2), but due to the large amount of space needed for a dam, the construction of 

dams also affected the surrounding communities since the majority of Thai residents 

work within the agricultural sector. The more dams are built, the less space there is for 

cultivation which leads to difficulties when considering an expansion of 

hydroelectricity. Similar reasons can be discerned for wind power. Since the wind speed 

in Thailand is low (less than 6 m/s) (Muncharoen 2006) and since the most efficient 

area is in the South, where tourism industry is the main source of income, it is not 

worthwhile to sacrifice land. Wind power plants however have been developed and 

generate 5.2 MW of wind (Satubutr 2010, p. 2). Nuclear power has been debated for 

years since residents do not trust the safety of the technology due to corruption 

problem, money might not be spent transparently and the construction would not be 

qualified. 

 

2.3 Thailand, photovoltaic solar home systems and stakeholder 

involvement  

Thailand is a country located in middle of South East Asia comprising of 513,120 km2  

and is therefore the 50th largest country in the world, 510,890 km2 of the whole area are 

land as shown in figure 1 (CIA 2010). The country is geographically divided into six 

regions: the North, the Northeast, the Central, the East, the West and the South 

(Rapapate & Göl). These regions all share almost the same seasons all year long: 

summer, winter and the rainy season.   

According to CIA statistics, Thailand currently holds the 20th position in the world in 

terms of population (67,089,500 people) with a 0.653% population growth rate (2010). 

Only 33% are living in urban area (2008), which implies that the majority of the Thai 

people reside in the country side. 
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Although it is seen as an agricultural country, 

the agricultural sector only accounts for 

11.6% of the Gross Domestic Product (GPD). 

This means that most of the Thai GDP comes 

from the service and industry sectors. The 

GDP per capita is 8,100 US Dollars, which 

makes Thailand rank 123rd in the world 

(2009).   

 

Due to the high population number and 

population growth rate, there is a high 

energy demand. Thailand produces annually 

148.2 billion kWh of electricity while the 

total energy consumption is around 134.4 

billion kWh (2008); 846 million kWh are 

exported (2009). This implies that country 

has a surplus of electricity though Thailand 

has to buy gas from neighboring countries for 

electricity production and 2.313 billion kWh of electricity still have to be imported 

(2009).  

The biggest and most related responsible organization is EGAT, the Electricity 

Generating Authority of Thailand. EGAT is an enterprise that is under the authority of 

the Ministry of Energy. Their responsibilities include electricity production and 

contribution and distribution other kinds of energy. Their main goal is to offer everyone 

equal access to electricity. As a consequence, EGAT has to find alternative sources of 

energy, not only to balance supply and demand or to reduce dependency on 

neighboring countries but also to comply with the Development Plan that states:  

‘…The new PDP was designated as a “Green PDP” which highlights on greenhouse gas 

emission reduction and promotions of efficient energy utilization and electricity 

production through cogeneration system, in addition to system reliability. Not only did 

it corporate power purchase projects from domestic producers and neighboring 

countries that were approved by the Cabinet but also power generation from renewable 

energy’( 2010 p.3) 

Figure 1: Map of Thailand 

(CIA 2010) 
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Renewable energy has thus become a key issue in the country’s plan. Many sources have 

been developed in order to generate electricity. Solar energy is one method that has 

been researched and developed for many years and was originally intended for people 

who live in rural areas where connection to the electrical grids is not possible The 

government fully subsidizes the installation costs, aiming to provide equal access to 

electricity in the whole country. It thus drives technical development more efficient and 

the solar panel market is growing as was predicted in a study in 2005 and is shown in 

figure 2. 

 

Figure 2: Growth of PV market in Thailand 

(Kruangam, Siamchai, Wongthoythong & Khunchornyakong 2005) 

Photovoltaic solar home system and stakeholder involvement 

EGAT has supported the development of solar energy technology. Aside from that, they 

also run a pilot project applying PV to ordinary houses of which the objectives were to 

study possibility of home solar system, to stimulate the domestic market of solar panels 

and related equipment and to encourage social participation. The first phase was 

established in 1997-1998 when ten households participated. This number increased to 

50 houses in the second phase which took place in 2002-2004. This pilot project can be 

translated from Thai to English called “Pilot Project: Grid-connected photovoltaic on the 

roof top” (EGAT/EPPO 2004). The general principles of this project are to produce 

electricity within the household itself and, in case the system cannot provide enough 

electricity, to purchase electricity from EGAT. Since this system does not contain any 

battery to store surplus energy, it is sold back to EGAT via the grid the household is 

connected to. Two types of solar cells are used in this project: poly crystalline (34 

households) and amorphous silicon cells (16 households) which produce 3.120 and 

3.016 kWh respectively (EGAT/EPPO 2004). Both types of solar panels have different 
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efficiency results: poly crystalline is better than amorphous silicon cell in terms of array 

efficiency (Meike 1998).  The whole system for poly crystalline costs 639,860 THB 

(22,000 USD)1 while the amorphous silicon system costs 592,780 THB (19,800 USD), 

which is quite a high amount when taking the salary standards in Thailand into 

account2. Since the amorphous silicon panel provides lower array efficiency, it thus 

requires more installation space, 44 m2, while the poly crystalline panel only needs 27 

m2 for almost the same amount of production (EGAT/EPPO 2004).  

 

The system contains photovoltaic arrays (solar panels), a control box and inverter. It 

starts by solar panels catching sunrays and transforming this energy into direct current 

(DC). Then it is sent to the inverter where the electric voltage level is controlled; the 

voltage should not exceed 170 to 230 volts which is appropriate level suiting the 

inverter capacity. The energy is captured by solar panels depending on solar intensity at 

that time. The inverter then transforms it to alternating current (AC) with 220 volts and 

50 Hertz frequency, which is the same as the electricity received via the grid. The 

electricity then flows to the producing meter, which is connected to electric appliances 

and is the same as the meter used in ordinary households. This meter also saves all the 

data about the amount of electricity provided by the panels. There is another meter 

connected to this system as well, called the “buying-selling meter” which sends surplus 

electricity to EGAT and the meter rolls back in opposite direction when more electricity 

is purchased. The Electricity bill is calculated based on the buying-selling meter scale at 

the end of each month. All processes are shown in the figure 3. 

                                                           
1 Approximately exchange rate. 
 
2 Thailand salary standard(per month before tax): Bachelor degree=265-290 USD, Master degree=323-
344 USD, Doctoral degree=437-463 USD (OCSC 2010) 
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Figure 3: Grid-connected photovoltaic on the roof top 

(Edited from EGAT/EPPO 2004, p. 6) 

According to latest statistics published in December 2010 by the Power Policy Bureau, 

in October 2010, 23 VSPPs have sold electricity produced by solar panels to the grid 

with a total capacity of 16.092 MW while 630 VSPPs are in process. The total capacity 

will be 3,097.102 MW if all VSPPs together are selling. Table 2 shows the electricity 

price paid by the government from 2002-2010. The unit is THB/kWh. 

 

Table 2: Power Purchase Tariff for VSPP 

(Power Policy Bureau 2010) 

0

1

2

3

4

2002 2003 2004 2005 2006 2007 2008 2009 2010

2.47 2.50 2.63 2.72
3.03 2.95 2.94

3.19 3.15

Power Purchase Tariff for VSPP
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Besides these pilot projects, the government also encourages residents to get involved 

more in the use of renewable energy. Since the project is no longer subsidized, it has 

been announced that the price of solar energy from VSPP (that produce less than 10 

MW) will increase. The householder would receive a standard tariff (about 3 THB/kWh) 

which could be higher or could slightly change, depending on the Fuel Adjustment 

Charge (Ft) at the given time, plus a special adder  from EGAT (8 THB/kWh) for ten 

years starting on the first day of the sale (Thai Solar Future 2011). It is thus claimed to 

be a long term investment and an environmental friendly alternative. 

According to the concept of sustainability and taking into account the specific 

circumstances and problems in Thailand, solar energy should be a very interesting 

alternative energy source. However, the statistics show that solar energy is not popular 

among Thai people even if PV is outstanding among the best sustainable energy sources 

because it suits the conditions in Thailand so well. Pilot projects about home solar 

system had also been done before to explore the possibility and to support social 

participation by letting residents being part of the production. However, these projects 

have not been continued. Taking into account the elements mentioned above, it is 

remarkable that solar energy is not popular. Therefore, exploring the householders’ 

perceptions of solar energy can show some significant and interesting points.  

 

3. Theoretical framework 

3.1 Theory of access 

The term “access” was defined by Ribot and Peluso as ‘…the ability to derive benefits 

from things’ (2003, p. 153) which has been applied to many property and natural 

resources analyses. Ribot and Peluso also categorized mechanisms that form access 

processes and relations; 1) right-based access and 2) structural and relational access 

mechanisms (2003, p. 161-162).  

Right-based Access 

Right-based access can be defined as laws or legal commitments that allow some people 

to access the resource. It is acceptable by naming on title of the property as well as 
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holding permission license from the state or the government meaning that it is 

sufficient to be the owner of the property and to have a permission license from the 

state or the government to be able to access this resource. The definition of this access, 

however, leads to illegal stealth from people who have no right to access the resource. 

This is defined as followed ‘…illegal access refers to the enjoyment of benefits from 

things in way that are not socially sanctioned by state and society’ (2003, p. 164) which 

means that illegal access can be obtained by stealing or by threatening people who 

control the access. Solar energy, as seen in this light of this theory, is very positive since 

solar radiation does not belong to any specific people, organizations or countries. 

Therefore there is no law or rule defining the access; solar radiation is free and can be 

accessed from everywhere in the world. Some problems with illegal access may occur 

but only very rarely provided that system is highly secure and reliable. 

Structural and Relational Access Mechanisms 

Ribot and Peluso (2003) extended the concept of “access qualification” as was discussed 

by Blaikie (1985) by analyzing how other things such as technology, capital, the market, 

knowledge, authorities, social identities and social relations can affect or influence the 

access qualification. Technology, capital and knowledge are the aspects that are most 

related to the subject of this study. 

 Access to technology: Technology is an important tool to access a resource. Some 

people might be out of reach because of a lack of technology while other people 

would benefit from having more advanced technology. For example, developed 

countries have access to more efficient technology than developing countries, 

which makes the possibilities of access unequal. In Europe, hybrid solar panel 

efficiency is higher, as high as 17.3 percent (Energy Station 2010) while in 

Thailand the most efficient panel, within the same type category, has an 

efficiency rate of 13.78% (Sasitharanuwat, Rakwichian, Ketjoy & Yammen 2006). 

These numbers might not show much difference but they somehow influence the 

readiness of residents to install a solar home system in their houses. 

 Access to capital: This basically means having access to wealth either by having 

the necessary financial resources or by owning equipment. The more funding can 

be secured, the higher the level of access will be. On the other hand, access to 
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capital can also enable people to gain right-based access since these people can 

afford by hiring labours, improve the technology etc. 

 Access to knowledge: Knowledge is one of the most important factors for almost 

everything. Ribot and Peluso (2003)  stated in Theory of Access that ‘…control 

over knowledge and information also has direct benefits’(p. 169), individuals can 

for example become more informed. With solar energy systems, for example, it is 

necessary for the householders to know about the concept of solar energy, to 

roughly understand the workings of the system and to be up to date about its 

price, service and maintenance, in order to be assured that they are not being 

tricked by people who are trying to take advantage of their ignorance.  

 

3.2 Innovation Diffusion Theory 

This theory was brought forward in the book entitled ‘Diffusion of Innovations’ written 

by Rogers (2003). The theory has been applied to many research projects. Robinson, 

who reviewed the book, explains that the theory describes (2009) ‘…how innovations 

are taken up in a population. An innovation is an idea, behavior, or object that is 

perceived as new by its audience’. ‘Diffusion of Innovations’ focuses on change, 

evolution or reinvention and sees how the innovation satisfies the needs of people so 

they agree to adopt it. As Robinson stated ‘…In ‘Diffusion of Innovations’ it is not people 

who change, but the innovations themselves’(Robinson 2009). Since the theory has 

been proved by more than 6,000 studies, it thus becomes one of the most reliable 

concepts used in the social sciences. Three insights have been formulated that explain 

the process of social change; 

1) Qualities that successfully spread innovation 

To explain why some innovations are more quickly adopted than others, five 

qualities were identified that determine the success of a certain innovation. 

These qualities can be used to develop products that are more suitable for the 

users; 

 Relative advantage: This measures the findings of particular groups of 

users, how the product works for them in terms of economic advantage, 
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convenience, social influence or satisfaction. The greater relative 

advantage is perceived, the more likely the adoption of the product. 

 Compatibility with existing values and practices: The adoption of a product 

also depends on the values, past experiences and needs of potential 

clients. Incompatible ideas that go against general norms, values or 

practices tend to not be adopted as rapidly as compatible ones.  

 Complexity: If the innovation is simply and easy to use, it increases the 

chance of it to be adopted. 

 Trial ability: This means that the innovation has to be tried on a limited 

basis and the result should be recorded. If there is less uncertainty, the 

innovation tends to be adopted more rapidly.  

 Observable results: The clearer the result, the more rapidly this innovation 

is going to be adopted. Visible product information and peer network 

development are important factors as well. Information exchange 

between neighbors, friends and colleagues about the efficiency of the 

innovation is also important because it allows individuals to carefully 

consider adopting it. 

2) The importance of peer network 

The adoption of new product can be seen as a risk; therefore, it is best to ‘play 

safe’ and gather all possible information before making a decision. Talking with 

people one knows or trusts is one of the best ways to avoid uncertainties or 

taking unnecessary risks. These reasons make face-to-face communication even 

more influential than mass media (Robinson 2009).  

3) Understanding different user segment. 

Five types of innovation adopters can be discerned based on their propensity of 

adopting a certain product: innovators, early adopters, early majorities, late 

majorities and laggards. The purpose of defining these groups is not to shift 

them, but it is best if these groups are seen as static. Innovation can spread if it is 

adapted to meet the needs of each group. 

 Innovators: These people create the innovation by using their creativity 

and energy. Since it is the beginning of all processes, the innovation is 

unfortunately perceived from a one-sided perspective, which can be too 

idealistic for the majority to adopt this product. Therefore, working 
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successfully with this segment is to invite eager innovators to join the 

team so that the product can be developed, or to employ them as peer 

educators so they can spread the knowledge. 

 Early adopter: Members of this segment love to get advantages. They are 

eager to make connections with clever innovators to support their 

personal needs. Early adopters tend to have a stable financial situation. 

They thus want to be connected, informed and more socially respected 

which turns them into important indicators. Whatever they say about the 

results would become a determining factor of that innovation. Since they 

are in the spotlight, the things they present seems to be positively 

perceived by the majority. They consequently become an independent 

tester for mainstream needs, which is good because they do not need any 

persuasion but a social or economic edge. They are the first ones to 

answer to public collaboration as Robinson stated ‘…They’re the first 

people in your block to install a water tank, mulch their garden, buy 

laptops for their kids, or install solar panels’ (Robinson 2009, p. 6). 

Although people in this group can influence others, most of them have 

different preferences than the majority. It is thus important to improve 

the product so that it fits all. To work with the people in this group, strong 

face-to-face support and efficient trial studies are needed. To flatter their 

egos, they need to be promoted as leaders and should take care of 

providing feedback to others. 

 Early majority: Assuming that the innovation is adopted because of the 

influence of mainstream ideas, this group can be defined as followers. 

They are generally looking for simple, proven and secured innovations. 

They dislike complexity, taking risks or making expensive investments. In 

order to involve these people, a lot of advertising is needed first, along 

with simple application and instructions, low cost, guaranteed 

performance and strong customer service and support. 

 Late majority: They are conservative and feel uncomfortable accepting 

new things in life. The fear of not fitting in is the biggest issue for them. 

They thus follow existing standards and are often influenced by the fears 

and idea of the laggards. Therefore, social norms can be used to promote 
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the product, indicating how normal and vital other conservatives think 

the product is. Emphasizing the disadvantages of being left behind can 

also encourage them, together with adding more convenience and 

reducing the cost. Since they are most likely to be influenced by laggards, 

responding to criticism of the laggards is also important. 

 Laggards: Adopting an innovation for the people in this segment is 

interpreted as very risky and could result in long nights of feeling 

worried. They might not laggards in other aspects of life,  but new ideas 

are too scary for them. Their criticism can be ignored in the first stage of 

creating an innovation but it has to be taken into consideration when it 

comes to promoting the innovation to the late majority since they share 

common fears. Maximizing their familiarity with the product and showing 

them the success of other laggards adapting to the new innovation are 

good strategies. They also need a high level of personal control so that 

they can see that the product is reliable. 

Roger assigned precise notional percentages for each segment: innovators: 2.5 % are 

early adopters, 13.5% are the early majority, 34% are late majority and 16% are 

laggards (2003). The propensity of each type of adopters can be shown in figure 4. 

 

Figure 4: Adopters’ Propensity 

(Robinson 2009, p. 5) 

However, no one is an innovator or laggard for all things: ‘…most people are majorities 

about most things, and only innovators or laggards about certain specific things’ 

(Robinson, 2009). As a consequence, the percentages of the people that have adopted 
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the innovation are important; they can indicate the next issue to address, which results 

in clearer ideas about how to design the project to fit users at that stage.  

Both the Theory of Access and the Innovation Diffusion Theory are applied to analyze 

the results of the study. The problem leading to this research is that solar energy is not 

popular among Thai residents although it suits circumstances in the country very well 

as it is a clean and sustainable energy source with an unlimited availability. The theory 

of access can explain how things affect the possibilities of the individuals to access a 

resource; to identify what is still lacking so that they decide to not yet adopt this 

technology. Solar home systems are quite new for some people since the statistics show 

that only few people in Thailand have adopted it. It means that the technology itself is 

not interesting for the majority. The Innovation Diffusion Theory is introduced to 

explain the requirements of different user segments. It is also used to analyze how to 

reinvent or develop the innovation so that they are fit for different groups of users. 

 

4. Methodology 

4.1 Scientific approach 

4.1.1 Literature selection and collection 

Some literatures have been reviewed for the purpose of this study. First, the literature 

review showed that for years studies about solar home systems in Thailand mainly 

focused on suburban areas in which the households cannot be connected to the grid. A 

research report written by Uddin, Taplin and Yu (2008), entitled “Towards a sustainable 

energy future—exploring current barriers and potential solutions in Thailand”, analyzed 

the problems with the current situation. The generation of sustainable energy is 

relatively small although Thailand has good circumstances for the application of 

renewable energy technology. The authors point out that this is because of a lack of a 

policy mechanism, institutional development, knowledge and financial support. 

Stakeholders’ and public participation were also identified as one of the barriers: 

‘…Misperceptions about renewables among the Thai people have created barriers for 

some renewable projects’ (2008, p. 76). An example about dam construction in Thailand 

was brought up to explain how unsafe the previous project was and this led to strong 



Householders’ Perspective on Photovoltaic Application in Thailand |  18 

 

protest against the adoption of hydropower (Yu 2003; Uddin, Taplin & Yu 2008). This 

paper focuses on all possible sources of renewable electricity generation such as waste, 

biomass, hydro, wind and solar. 

Another publication that focuses more specific on solar energy was chosen as a 

guideline. The publication is entitled “A survey of solar PV program implementers in Asia 

and the Pacific regions” and is written by Urmee and Harries (2009). The methodology 

used in this paper is based on surveys that were emailed to companies and 

organizations that are involved in the development of renewable energy certification 

programs. The aim of the study was to identify reasons that determine the 

successfulness of a program. The results showed two main objectives of PV installing 

programs according to opinion of the involved stakeholders: 1) to provide electricity in 

rural areas that are not connected to the electric grid and 2) to improve living standards 

of the participants of the program. It also showed the benefits of solar home systems 

(i.e. quality of life, entertainment, social activity, information), barriers (i.e. lack of 

finances, lack of sufficient funding, lack of policies, low education level, poverty) and 

drives (i.e. financial support, training facility, awareness creation, appropriate 

technology, stakeholder consulting). However, the number of respondents in this study 

is small; it thus needs to be combined with other stakeholders that were not included in 

this study, such as system users, to receive more effective results.  

A similar study by Lu and Chen (2008) entitled “Exploring Household Customers’ 

Acceptance for Green Innovational maybe innovating? Renewable Micro-Generation: 

Taking Photovoltaics as an Example” was taken into consideration since it focuses more 

on the users’ perspective. Their analysis was based on information obtained by 

questionnaires, that explored the opinions of electricity costumers living in the city of 

Tainan in Taiwan. The results were explained by using two theories: the Theory of 

Planned Behavior and the Innovation Diffusion Theory. It was concluded that 

householders’ attitudes are positive as long as the technology meets their requirements, 

the adoption is not complex, the price is acceptable and provides positive opportunities. 

One interesting conclusion the authors brought up, is that social responsibility is 

playing such an important role since climate change, energy conservation and other 

environmental friendly activities are strongly promoted these days. It thus influences 

the decisions of the inhabitants as the authors indicated ‘…household customers will 
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feel more and more pressure from the society that makes them adopt green micro-

generation. Social responsibility becomes a critical factor to the acceptance of green 

micro-generation’ (Lu & Chen 2008, p. 8).  

Those three studies mentioned above provided interesting ideas for this thesis. 

However, no specific studies have been done about the application of PV in urban areas 

in. This thesis is thus intended to change this. The information has been collected from 

various academic sources such as books, journals and online databases that were 

conveniently made available by Uppsala University. Keywords such as solar energy, 

sustainable energy, renewable electricity, social participants’ and stakeholders’ 

perspective were used to narrow the search. Apart from related scientific papers, 

domestic databases were also important. The information about energy in Thailand and 

some date about specific study areas can be partly found on the websites of the Ministry 

of Energy and the Electricity Generating Authority of Thailand. 

4.1.2 Choice of methodology  

This study is aimed at exploring the householders’ perspectives on PV installation and 

access by using surveys. The questions in the survey were designed to get both statistic 

numbers and opened opinions of the responders and to provide them the opportunity 

of giving a clear explanation of their decisions. Bryman stated in one of his studies that 

one of the reasons why researchers combine both quantitative and qualitative 

researches in their studies is because ‘…one is used to help explain findings generated 

by the other’ (2006, p. 106). In this study, the numbers of residents that answered ‘yes’ 

or ‘no’ are needed to presume the trend of accepting solar home systems while the main 

discovery needed are the perceptions that bring them to their answers. The Khon Kaen 

province was chosen as the study area that can represent urban society. It also can 

provide a concrete and clear picture of the situation since the area itself has many 

remarkable points of being initiative on promoting renewable energy. 

In this study, the questionnaire is divided into two parts based on the research 

questions that need to be answered: 1) specific questions about PV acceptance 2) how 

the decision relates to environmental awareness. The questions can be divided in three 

categories; general questions, specific questions and open opinions which were aimed 
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at obtaining both quantitative (to show numbers and percentages of the target groups’ 

answers) and qualitative (to express the target groups’ perceptions and opinions) data. 

 The general questions are designed to obtain information about the respondents 

such as their specific living area, age, occupation, income and educational level. 

Since the surveys were distributed by many people, the name section was also 

added for probity, but it was not required in case the respondent does not feel 

comfortable filling in his name. After the general section, information about the 

EGAT pilot project is provided (see appendix 1 in Thai, see appendix 2 in 

English). 

 The specific questions are subdivided into two: questions about PV acceptance 

and questions about decisions based on environmental considerations. 

 The open opinions were included to observe residents’ opinions about PV, the 

definition of the environment and their environmental concerns. 

The target group is residents older than 15 years old who live in an urbanized area, 

There were no limitations for gender, level of income or education and living region in 

the study area, Khon Kaen. This had as a purpose to understand different perspectives 

from different groups. As Marshall stated ‘…studying a random sample provides the best 

opportunity to generalize the results to the population’ (1996). Since the study aims at 

exploring householders’ perceptions, survey distributers have to make sure that the 

respondents are not involved in energy-related organizations such as the Ministry of 

Energy or EGAT. Moreover, the survey contains an open opinion part. Respondents have 

the opportunity to write down their contact details if they want to. 

4.2 Study area 

4.2.1 Study area: Khon Kaen  

The Khon Kaen province was chosen as the study area. Khon Kaen is the third largest 

city in the North-Eastern region in terms of population. The city has 1.7 million 

inhabitants (DOPA 2008). The province contains more than one municipality. The Khon 

Kaen city municipality was chosen as the area in which the survey would be distributed 

since it is the biggest, most diverse and best represented urbanized area. According to 

the Khon Kaen Municipality statistics, the whole municipal area extends over 46 km2  

and is home to 112,718 people and 49,584 households (2010). When it comes to 
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electricity services, all ordinary households in the area are connected to the grid by the 

Provincial Electricity Authority (PEA) consuming 208,995,487 units (Khon Kaen 

Municipality 2008). There are two main power plants that provide electricity to this 

area; one is the hydroelectric plant at the Ubonrat dam (25,200 kW) and the other is the 

Namphong electricity plant (710,000 kW) (EGAT database 2010). The Namphong 

power plant, where more electricity is generated, is designed to be fueled by both 

natural gas and fossil fuel, diesel. The natural gas consumption rate is 65 cubic feet per 

day while diesel is reserved to be used in production processes that consume 1.7 million 

liter per day (EGAT database 2010). These numbers indicate that fossil fuel and natural 

gas are unavoidably used in electricity generation processes. Additionally, electricity 

used in households is the highest percentage electricity consumption for all purposes 

(Ministry of Energy 2008) and the statistics of the whole province show that there are 

no renewable sources used in electricity production, only a small amount of bagasses 

are reused in sugar refinery industries (Ministry of Energy 2003-2008). It can be 

advantageous if more renewable energy sources are introduced to decrease the use of 

fossil fuels and it is also necessary that the alternatives suit the circumstances in the 

province. 

As is the same for other cities in Thailand, Khon Kaen receives highly efficient solar 

radiation all year long. Average solar radiation intensity in the city is 17.92 MJ/m2Day 

(Ministry of Energy 2007) while 18.2 MJ/m2Day is the average number for the whole 

country (DEDE 2011). Figure 5 shows the energetic efficiency of the whole country 

which is equal to 554,070.6 ktoe (Kilotonne of Oil Equivalent) DEDE 2011). Khon Kaen 

is indicated in orange. In 2008, the sun shined for 2,279 hours annually or an average of 

6.2 hours per day (Khon Kaen Municipality 2008).  
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Figure 5: Solar Energetic Efficiency in Thailand 

(Edited from DEDE 2011 & Ministry of Energy 2007) 

The statistics about energetic efficiency from the Ministry of Energy also point out that 

solar energy is the most efficient in Khon Kaen, when compared to other renewable 

sources such as biomass, hydro and wind power (2001-2006). As a consequence, Khon 

Kaen can be considered as a good study area to research householders’ perspectives on 

the use of new technology, the photovoltaic home system, in their houses. The 

characteristics of this study area, a densely populated city area, are similar to other 

areas in Thailand. Therefore the results of this thesis could also be more widely applied 

to Thailand. 

4.2.2 Data collection 

In this study, surveys were distributed both on weekdays and weekends in university 

areas, fresh markets, family restaurants and business areas. The surveys are originally 

in Thai (see appendix 1, translated to English see appendix 2) and on paper to make it 

convenient for respondents. The aim was to get 100 responses. However, some errors 

occurred, only 85 surveys can be used for analysis while the other 15 contained errors 

related to misunderstanding the questions, lack of no general information about the 

respondent and so on. Some people only answered the questions about PV and ignored 

part two but these still counts as useful responses since the PV part can be used without 
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any problems. The answers about environmental awareness were answered by 79 of 85 

people. 

5. Results 

5.1 General information 

Hundred surveys were distributed but some errors occurred, so only 85 surveys can be 

used. About the same amount of women men were surveyed, 41 and 44 respectively. 

The following charts show general information about the responds; 

1. Age range: most of them, 36, are between 20 and 29 years old. Fifteen 

respondents were between 30 and 39 years old, 12 were between 40 and 49 

years old and 13 respondents were more than 50 years old. Only nine 

respondents were under 20 years old.  

 

Figure 6: Age range 

 

2. Level of education: the level of education is shown in figure 7. Most of the 

respondents, forty four, have a Bachelor degree, sixteen have a Master degree, 

nine were high school graduates, eight people received their diploma, seven 

people did not finish high school and one obtained a doctoral degree.  
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Figure 7: Educational level 

 

3. Income: The income of the majority, 30 people, ranges between 10,000 and 

20,000 THB (333-666 USD). While 23 respondents earn less than 10,000 THB, 13 

respondents earn between 20,001 to 30,000 THB (667-999 USD). Ten 

respondents have a monthly income of 30,001-40,000 THB (1,000-1,333 USD) 

and nine respondents earn more than 40,000 THB. These numbers are shown in 

figure 8. 

 

Figure 8: Income 

5.2 Specification on PV 

When it comes to questions about home solar systems, 61 people said they had heard 

about them before, while 24 people had no idea what they are. For those who had heard 

about PV, 23 of them know very little about it, 16 know just a little about it, 15 

understood the system fairly well, four claimed to know it well and only three indicated 

that they had a very good at understanding of solar home systems. These numbers are 

shown in figure 9.  
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Figure 9: PV Familiarity and Level of Understanding 

Then information about the EGAT pilot project called ‘Grid-connected photovoltaic on 

the roof top’ and about the Thai policies on renewable energy were given (see appendix 

1 in Thai, see appendix 2 in English). Respondents were then asked what they thought 

about this information and whether they were interested in adopting this technology in 

their house. ‘Yes’ was the answer of 44 respondents, 34 answered ‘maybe’ and only 

seven answered ‘no’. Figure 10 shows the answers in percentage. 

 

Figure 10: Householders’ Acceptance of PV  
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YES, drivers and access problems 

Those respondents, who said yes, were then asked what the reasons behind their 

decision were (shown in figure 11). The most selected reasons, with 31.3% each, were ‘I 

want to try a new alternative energy source’ and ‘Environmental advantages’. ‘Long-term 

economic benefits’, 18.6 percent, ‘Trust in system safety’, 12.7% and ‘Technical efficiency’, 

5.1% were other reasons that were mentioned. Only 0.8% care about ‘Social respect’.   

Some people gave opinions that this technology is interesting because it suits well in 

Thailand circumstances. 

 

Figure 11: Drivers of Acceptance 

 

As stated before, the majority of the respondents agree that the technology is 

interesting to adopt, although statistics show that not many people have installed it in to 

their houses. This leads to another question: what blocks the access ability of those who 

are interested. These barriers are shown in figure 12. ‘Financial issues’ is the main 

barrier, which was mentioned 47.7% (21 respondents). ‘Lack of knowledge’, indicated 

by 25%, or 11 people, is the second most important reason. Six people, or 13.6%, 

thought ‘Lack of information’ was an important barrier. There are differences between 

‘Lack of knowledge’ and ‘Lack of information’ which were explained in Thai in the survey. 

‘Lack of knowledge’ means that you lack technical skills, while ‘Lack of information’ 

means that there is not enough effort being put in public relations or advertising. 
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However, six other people were ready to adopt the technology and said that nothing 

that could block them. 

 

Figure 12: Access Blocks 

 

NO and barriers 

Figure 13 presents the reasons of those respondents who have no interest in home solar 

systems. ‘High cost of installation and maintenance’ was mentioned by 33.3%, followed 

by ‘No trust in system safety’ and ‘Aesthetic reasons’ with 19% each. ‘Low technical 

efficiency’ and ‘Lack of want to change’ were mentioned by 9.5%, while 4.8% mentioned 

‘Inconvenience’ as a reason. Some people stated, in the open opinion section, that it is 

not popular, so they do not want to take any risks. 

 

Figure 13: Barriers of Acceptance 
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MAYBE and possibilities 

Figure 14 shows the reasons people who answered ‘maybe’ indicated when asked what 

could make them change their answers to ‘yes’. The majority, 22.4%, indicated that they 

need ‘Feedback and customer service’ after installation. ‘Low cost of installation and 

maintenance’ and ‘Subsidies’, is required by 21.4%, while ‘More technical efficiency’, is 

wanted by 19.4%. ‘More campaigns’ and ‘more adder’ (in this term, adder means money 

that EGAT would pay, per unit, to buy electricity from householders) is required by 

10.2% and 5.1% of the respondents, respectively.   

 

Figure 14: Possibilities of acceptance 

 

5.3 Results on environmental awareness 

As one of research questions was aimed at defining the relation between the 

householders’ decisions and their environmental awareness, more questions were 

added. The residents were asked to define ‘environment’ based on their perceptions 

and to rate themselves how much they care about the environment on a scale of 0 to 5; 

0 means they do not care at all and 5 means the care very much. However, not all 85 

people answered this part; only 79 people responded. Almost 100% of them gave 

similar definition of ‘environment’ by saying that it is everything around us, everything in 

this world that is in relation with each other. Some of them explained it more as ‘it refers 
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to trees, earth, sun etc’. The average rating of environmental awareness was 3.6. To 

ensure that the rating was sensibly done, i.e. to avoid that people wrote down random 

numbers without deeply thinking about it, people were asked to give some examples of 

environmentally conscious behaviour. The most popular answer is ‘reduce the use of 

plastic bags’. The other examples were divided into groups as is shown in figure 15; 

 

Figure 15: Example behaviors related to environmental awareness 

 

6. Analysis  

“It would be interesting to adopt if the price is acceptable”, “I am keen to know more about 

the advantages and disadvantages”, “I want to try but I have no electrical skill”. These are 

statements from Khon Kaen residents about home solar systems. It can be seen that the 

respondents do consider the new alternatives, but that they just require different 

conditions that would make them feel more comfortable about adopting these 

alternatives. The results show that the majority, surprisingly, said they are interested in 

this technology. They also identify drivers that affect their decision. Few people say no, 

because of the considerable barriers and a lot of respondents answered ‘maybe’ but 

indicated that there is a possibility for them to change their answer to ‘yes’.   

One could expect that the residents’ answers could be related to their income and 

educational level. The higher they are educated, the more they earn which could lead 

the higher possibility of accepting new and expensive technology. Nevertheless, 

according to the survey results, these elements are barely connected. This can be 

explained by the fact that 1) the study area is urbanized and its population is well-

educated as it is a university town 2) survey distribution areas and the target group are 

Energy

•Conserve energy

•Turn the lights 
off when not 
used

Nature

•Preserve natural 
resources

•No polluting

Water

•Reuse of waste 
water

•Turn the tap off 
when not used

Waste

•Reduce the use of 
plastic bags

•Garbage separaion

•Not leaving trash 
on the ground

•Pick up trash in 
public spaces



Householders’ Perspective on Photovoltaic Application in Thailand |  30 

 

varied. The results are thus different than expected. For example, all teenagers younger 

than, who were studying at high school or university level and who earned less than 

10,000 THB (333 USD), gave a positive answer. It is assumed that because they are 

young, they are more open and care about the current environmental situation. Their 

perspectives on solar energy are thus positive even though they earn less money than 

adults and are studying on a lower level. The respondents within this age range, 

younger than 20, also had remarkable points of view whether their answers were ‘yes’ 

or ‘maybe’.  

Yet it cannot be concluded that older inhabitants have negative feelings about solar 

home systems. Although people who said ‘no’ are between 20-39 years old, the rest of 

the people in this age range showed interest and expressed positive opinions about this 

technology. One respondent who was more than 50 years old and who earned more 

than 40,000 THB (1,333 USD) per month, stated that she did not know that solar home 

systems existed and was is interested in adopting it to her house. She also expressed 

that she was ready to adopt the technology and that nothing can block her from 

accessing it. The comments of this respondent show that not enough information is 

provided. Residents have no clue about this technology. The numbers show that 

although almost three forth of the respondents have heard about PV before, very few of 

them know a lot about it. This can be seen as lack of public relations to provide more 

information about the advantages and disadvantages. 

Since the results cannot be interpreted based on differences in age, income and level of 

education, it can be concluded that each resident has his or her own individual 

perspective. This leads to different answers and different perceptions of solar energy. 

The drivers and barriers they identified were distilled from their own ideas, gathered 

information and to a little extent from the perceptions of the society around them.   
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Drivers and barriers 

 

Figure 16: Drivers and Barriers affecting householders’ decision 

Figure 16 shows both the drivers and barriers that are affecting their decisions. These 

lists were compiled after analyzing the answers of the inhabitants. Concern about the 

environment was indicated as the main driver, with a percentage that was almost 

double of that of the other drivers. The people that answered ‘yes’ and ‘maybe’ gave 

similar comments: the technology is good for the environment, but the financial issue is 

still the biggest barrier that keeps them from applying the technology in their houses. 

One inhabitant, who has a middle income, between 10,001-20,000 THB (333-666 USD), 

showed real interest and suggested that the government should provide financial 

support and information and should offer more payment choices for the installation to 

those who are interested but have a low to middle income. 

Those who answered ‘no’ support their answers by giving lists of barriers. Financial 

issues were ranked the highest and its percentage was double compared to the other 

barriers such as suspicion of the system, aesthetics or the lack of want to change. One 

remarkable resident said he knows a lot about PV but has no interest at all to adopt it in 

his house. He is the most eager of all the respondents, indicating a lot of interesting 

points and he even provided his contact details in case more information was needed. 

He totally disagrees with the renewable energy policy. The government is paying a very 

expensive adder to those who produce electricity from solar energy and sell it back to 
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EGAT. This adder is too high compared to other renewable alternatives which could 

lead some government officers to become corrupt. He also added that it is a bad idea to 

persuade more people to join because it takes a long time to reach the break-even point, 

i.e. for them to benefit from this technology. 

Role of environmental awareness in PV perception 

The results show that respondents rated themselves quite high on environmental 

awareness. However, it cannot be concluded that Thai people have a high awareness of 

the environment since they might only try to give the impression (Hoerisch 2002). Each 

of them has different standards to rate themselves; more questions were thus added to 

make sure the respondent did not write random numbers. However, all of them still did 

not rate themselves using same standards. For example, two respondents rated 

themselves as 2 and 4 but when they were asked to give examples of behavior that 

shows their awareness, they gave the same answer. However, all of them gave a similar 

definition of the environment. It will not be judged in this study whether their answers 

were right or wrong. 

Those questions about the environment and awareness were included to identify to the 

relation between the answers of the residents on PV and their environmental 

awareness. It shows positive results for those who said ’yes’ to the technology; the first 

and second most important drivers are environmental concerns. Also, the open 

opinions given by householders are mainly about environmental benefits. 

Nevertheless, it cannot be concluded that people who answered ‘maybe’ or even ‘no’  do 

not care about the environment. Although one respondent gave himself a 0 rating and 

stated that he does not care about environment at all, which can of course be related to 

his ‘no’ answer about PV acceptance, the rest of the people that answered ‘no’ are quite 

sensible when it comes to the environment. They gave good definitions and examples of 

behavior that shows that they are about the environment but it might have a lower 

priority than other issues such as finance, system reliance and inconvenience. 

To sum up, all of them know the meaning of the environment and environmental 

friendly activities. Their decision to accept PV is partly based on this concern, yet it is 

not the most important and strongest issue to take into account. There are many issues 

that are more important in their point of view. Nonetheless, the results show good 



Householders’ Perspective on Photovoltaic Application in Thailand |  33 

 

potential for the environmental friendly aspect of PV. If they are educated more about 

current environmental problems, it would increase their awareness. 

 

7. Discussion 

These perceptions of both drivers and barriers can be explained by the Theory of Access 

by Ribot and Peluso (2003) and access qualification (Blaikie 1985). The ability of access 

can be influenced by some mechanisms. Three of them are brought up: access to 

technology, access to capital and access to knowledge. As can be seen the intersections 

between both drivers and barriers are financial and technology issues which are both 

mainly based on wealth. The more money you have, the better technology you can 

purchase. It is also linked to knowledge, which does not only refer to education but also 

to knowledge about technology itself such as electrical skills. People that have trust in 

system safety and efficiency praise them as drivers of acceptance. On the other hand, 

people who have doubts about the system safety and efficiency indicate the same 

factors as barriers.  

As stated, sun radiation does not belong to anyone or to any countries; it thus can be 

accessed by everyone on Earth depending on their ability to access. In this study, the 

abilities to access cover technology efficiency, financial support, knowledge and 

information provided. Although most people have a positive perception of PV, not all of 

them are able to adopt this technology. Financial reasons are the most important 

barrier that blocks the ability of access. 

Making PV technology more popular is considered based on results. It aims to reach 

government institutions or other organizations whose work is related to renewable 

energy, especially to solar energy. The Innovation Diffusion Theory (Roger 2003) is 

used since this theory focuses on change, evaluation and reinvention of the innovation 

itself, not on its users. In this case, the majority is quite open-minded to adopt the new 

technology but they still have some requirements that keep them from implementation 

and the theory would indicate how to make this innovation to fit everyone’s, or at least 

the majority’s, conditions. Five qualities that successfully spread innovation were 

considered;  
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1. Relative advantage: It should be measured by a particular group, in this case it 

can be those who joined the pilot project years ago. More information on that 

should be distributed widely such as the economic advantages (how much they 

earned or got paid from trading electricity with EGAT), their satisfaction (what 

they think about the project) and its convenience. The more advantages are 

identified, the higher possibility for adoption of the technology there is.  

2. Compatibility with existing values and practices: Apparently the solar home 

system is not too new and too risky to adopt, as other innovations it has both 

weak and strong points. As is shown from the survey results, most people who 

are interested in installing install PV cells support their decision by 

environmental awareness and this can be understood as their norm of caring 

about environment. Using this as a strong point for this innovation is 

recommended. Also, some people are afraid of changing to something new 

because of the possible dangers involved, so it should be guaranteed that solar 

home systems are safe enough by providing reliable safety standards. At the 

same time householders should be informed that electricity obtained by solar 

panels can be normally used by electrical appliances in the house. Nevertheless, 

its weak points should not be hidden since customers, the residents in this case, 

have a right to know all the facts before they decide to adopt the technology. 

3. Complexity: Since not everyone knows about the technology or how it works, 

providing clear and simple explanations is needed. Although the working process 

of the system is complicated, it is not necessary to explain it to the householders 

with a lot of technical terms and difficult vocabulary.  The user manual is 

important and it should be written in simple language and should be easy to 

understand. 

4. Trial ability: Experiments with solar home systems have been done before and 

their results should be announced. Pilot projects can be useful in this case, 

together with other scientific proof. Research and development thus need to be 

carried out continuously to improve the technology. The fewer uncertainties are 

shown, the more confident householders will feel to adopt the technology.  

5. Observable result: Everything should be done transparently to make the 

householders feel at ease. The empirical results should be clear, information 



Householders’ Perspective on Photovoltaic Application in Thailand |  35 

 

about innovation should be easy to access and a user network should be 

developed so that inhabitants can exchange information.  

Focusing specifically on peer networking, it is important though only one person cares 

about social respect due to the result. Social pressure somehow works in most cases; 

solar energy is likely to become a trend if the majority in society supports the idea. For 

solar home systems, advantages and disadvantages should clearly be shown and a user 

network should be created for those who already have already installed in order to be 

able to exchange information, discuss problems or talk about other related topics so 

that they have a place to discuss what should be improved, changed or maintained. Such 

a user network is also useful for those who are looking for more information in order to 

decide whether to adopt the system or not. Some people hardly trust information given 

by government or organizations; therefore, talking with people they know or trust is the 

best way to get more details about risk prevention and other uncertainties about which 

they have been wondering. The more empirical positive feedback is provided, the more 

rapidly it tends to be adopted. 

Furthermore understanding the basis needs of each group of users is also important. In 

accordance to the theory, Roger (2003) divided users into five segments: 2.5% are 

innovators, 13.5% early adopters, 34% early majority, 34% late majority and 16% 

laggards. In this thesis, the following respondent groups were identified: potential early 

adopters, early majority, late majority and laggards. Few eager people that answered 

‘yes’ are assumed to be ‘potential’ early adopters because they have not yet installed it 

to their houses but are enthusiastic to do it in the future. People in this group do not 

have financial problems, they like getting advantages, being well-informed and being in 

spotlight. This group can take the initiative to promote solar home systems by showing 

others how the innovation works. Since they do not need to be persuaded, social and 

economic advantages are very important such as concrete trial experiments and 

praising these people as leaders. Satisfaction from early adopters can influence the early 

majority group which is the majority in this study. Most of the people that answered 

‘yes’ and some of the people that answered ‘maybe’ are in the early majority group. 

They like simple and guaranteed innovation, since they do not want to take risks. To get 

the technology to fit this group, a lot of advertising needed, together with simple 

application and instruction, low cost of installation and a strong customer service as is 
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shown by the survey result. The rest of the people that answered ‘maybe’ and all people 

that answered ‘no’ can be placed in the late majority and laggards group all have a 

common fear of taking ‘risks’. People from both groups do not feel comfortable 

accepting new technology; it is the worst in the laggards group. To promote the 

innovation for these people, the disadvantages of being left behind have to be stressed, 

as well as making the system more convenient, reducing its cost and showing that the 

product is reliable.  

The solar home system is still new for most of the respondents; it is important to 

improve the technology in order to attract more customers. The real householders’ 

perspective has been analyzed above and shows how ordinary Thai residents feel about 

this technology. The following suggestions can be made; 

1. Financial support: Since it seems that most people are satisfied with a special 

adder that is given, the greatest barrier is still financial. The introduction of 

subsidies or lower installation costs should be seriously considered. Setting an 

affordable price or giving more choices of payment could be good idea to tempt 

more people to adopt the change to solar energy. 

2. Strong feedback and customer service: Most householders do not feel good being 

abandoned after the installation; they need a reliable organization or institute to 

regularly maintain the system which would make them feel comfortable about 

the product. 

3. Create standards: To be able to ensure a safe and efficient system, certification is 

important. Proven international standards can be labeled to make the system 

more reliable. Equipment should always be developed and kept up-to-date 

compared worldwide standards by, for example improving solar panel efficiency 

and adjusting the equipment to suit all weather conditions in Thailand. 

4. Knowledge: The government or a specific organization should arrange 

workshops, seminars or provide technical lessons about the technology for 

everyone interested. It is different from advertising since it is not aimed at 

providing information but to educate people in more technical terms, for 

example, to teach them about basic electrical skill, how to fix the system in very 

basic problem. Yet it should not be too complicated so that everyone can easily 

understand, whether they have background or not. For example, those who 
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already installed PV in their houses should basically know how system works 

and what to do if some errors occur. 

5. Massive advertisement and peer networking: The results show that many people 

have only a vague idea of what a home solar system is. Advertising thus is the 

first step in public relations. Various media should be used to promote the 

technology, not to convince residents but to provide them with all facts 

necessary for making a personal and well-informed decision. Also a place where 

users can communicate with each other and exchange information should be 

created. 

6. Transparency: Everything should be transparent and provable. Additionally, 

advantages and disadvantages of this technology should be announced clearly, to 

show householders the probity.  

7. Young power: One interesting point, gained from this research is that young 

people are aware about the current environmental situation and open for 

something new. They also influence each other. The strategy of getting young 

people educated is very significant. 

 

8. Research limitation and recommendation for future study 

There are some barriers that were encountered during the research period. First of all 

there is the language. Since English is not official language of Thailand, the exact 

meaning of some of the answers could be lost in translation. Secondly, due to financial 

and geographical restraints, the survey was not distributed in person which made it 

quite difficult to understand clearly what the householders wanted to express. Although 

the survey was designed to obtain as qualitative answers as possible, face-to-face 

communication is still preferable. Since the survey designer was not there in person to 

answer their questions, some errors in the answers occurred, which is a considerable 

limitation. Asking for the respondent’s name, for example, might make them feel 

uncomfortable to complete the survey. However, it was stated clearly by the 

distributors that it was not mandatory, somehow it is useful for some enthusiastic 

residents to write their names and contact details in case they feel like discussing and 

expressing themselves more. In contrast, some people refused to do the survey because 

it was inconvenient due to rush hours or because people were suspicious about the 
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study. Additionally, there was also a considerable time limit which had some 

consequences. If more time had been on hand, more qualitative and broader research 

could have been. 

Recommendations for future study 

The main recommendation for future study is that scholars or researchers should be in 

the study area to observe the real situation, to answer the questions of the respondents 

and to explain the purposes of the study. It would also be advantageous if the survey 

would be diffused in different areas in order to obtain different perspectives. Obtaining 

the perspective of all stakeholders involved would also be interesting since this study 

only focuses on householders. The perception of a government official might be totally 

different from the householder’s one. Municipality officials or involved non-

governmental organizations might also express different points of views. On the other 

hand, it would also be interesting to focusing on one group, possibly classified by 

occupation, income, age or educational level.  These results could then be compared and 

the trend in the future could be discerned. All these angles would make the study more 

interesting and directly applicable to the development of the use of solar energy in the 

country. 

 

8. Conclusion 

Solar energy is not new for Thai people, nor is it a very well-known technology. Most of 

the respondents have heard about it before but very few of them truly understand the 

technology and the working of the system. When it comes to the question of whether or 

not they want to adopt this technology in their household, more than half of them say 

yes, while others are considering it. Only a few of the respondents show no interest at 

all. The residents supported their decision by indicating the respective drivers and 

barriers. Those drivers can reflect their environmental awareness as well as can be 

interpreted to make the technology fitting their requirements. The conclusions are 

listed below; 
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1. Two most important drivers are environmental concerns, followed by long term 

economic benefits, good system safety, high technical efficiency and social 

respect. Financial issues were indicated as the most important barrier, followed 

by others such as lack of confidence in system safety and efficiency, reduction of 

the aesthetics of the house, and lack of information and knowledge. These lists 

are not linked to the age, income, gender or education of the people surveyed, 

but are purely based on their individual perspectives although they are 

inevitably influenced by the society around them. 

2. The role of environmental awareness related to residents’ decisions is positive. 

All of them give similar definition of environment as ‘everything around us, 

everything in this world that is in relation with each other’. The average of the 

environmental factor in the rating rated by themselves is high, though it is not 

the most influential factor when it comes to make the decision to adopt PV 

technology to make decision adopting PV. Other factors, such as the cost, might 

be more important for them. The result, however, shows good potential on 

environmental friendly role, at least if the residents are informed more about 

current environmental problems. This would create new environmental norms 

and increase their awareness.  

3. To make this technology more popular among householders, financial support is 

considered the most important factor, either by subsidies or by lower cost of 

installation and maintenance. Strong feedback and customer service are deemed 

the second most important, followed by simple installation, continuous 

development and follow-up and a high safety level, which can be certified by 

imposing standards. Massive advertising is needed to promote the advantages 

and disadvantages of this technology which requires transparency: showing all 

the facts and actual processes. User networks are important since it allows users 

to exchange information. Skill support is also important for people who are 

really interested, instead of, it should be simple but useful even for those who 

have no background in technology. Lastly, giving attention to the young 

generations is a good idea. The country’s future depends on them, including the 

future of solar energy. They are open to new things, motivated, dynamic and 

everyone influences each other. Getting them educated is a very significant 

strategy. 
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The answers from the householders show that there are possibilities or maybe better 

opportunities for PV application in the study area. If the innovation is developed or 

adjusted to the requirements of the majority of potential clients, it is more likely to be 

adopted. Since solar energy is clean in an environmental sense and suits the concept of 

sustainability well, it should definitely be considered as an alternative source of energy 

since it suits the country’s circumstances very well. 
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Appendix 1: Original questionnaire in Thai 

แบบสอบถามความคิดเห็นเกี่ยวกับการติดตั้งเซลล์แสงอาทิตย์ในครัวเรือน 

ชื่อ: ……………………………………………………….………..   .อาย:ุ …………… เพศ: ……………………….….. 

เขตที่อยู ่(ส่วนใดของเทศบาลเมืองขอนแก่น โปรดระบุ เช่น หนองแวง, สามเหลี่ยม):……………………………………… 

อาชีพ: ………………………………………………………………………………………………………………………... 

ระดับการศึกษา :   __ ต่่ากว่ามัธยม __มัธยม   __ปวส/ปวช  __ปริญญาตร ี  __ปริญญาโท   __ปริญญาเอก   

รายได้ (บาทต่อเดือน):  __ต่่ากว่า 10,000  ___10,000-20,000 ___20,001-30,000 ___30,001-40,000  

___มากกว่า 40,000 

 

ส่วนท่ี 1 

1. คุณเคยได้ยินเกี่ยวกับการติดตั้งพลังงานแสงอาทิตย์ในครัวเรือนหรือไม่? 

__เคย (ไปค่าถามที่ 1.1และอ่านเกี่ยวกับโครงการสาธิต)   __ไม่เคย (อ่านเกี่ยวกับโครงการสาธิตและไปค่าถามที2่) 

 

1.1 คุณรู้เรื่องการติดตั้งพลังงานแสงอาทิตย์ในครัวเรือนดีแค่ไหน ? 

__ น้อยมาก (เช่น รู้ว่าพลังงานแสงอาทิตย์คืออะไร) 

__น้อย (เช่น รู้ว่าพลังงานแสงอาทิตย์คืออะไร และการติดตั้งเพื่อใช้ในบ้านท่างานอย่างไร) 

__ปานกลาง (เช่น รู้ว่าพลังงานแสงอาทิตย์คืออะไร, การติดตั้งเพื่อใช้ในบ้านท่างานอย่างไร, และเคยได้ยิน

เกี่ยวกับโครงการสาธิตของการไฟฟ้า) 

__มากพอสมควร (เช่น รู้ว่าพลังงานแสงอาทิตย์คืออะไร, การติดตั้งเพื่อใช้ในบ้านท่างานอย่างไร, เคยได้ยิน

เกี่ยวกับโครงการสาธิตของการไฟฟ้า และรู้วิธีการค่านวนการซ้ือขายไฟจากระบบนี)้ 

__มาก (เช่น รู้ว่าพลังงานแสงอาทิตย์คืออะไร, การติดตั้งเพื่อใช้ในบ้านท่างานอย่างไร, เคยได้ยินเกี่ยวกับ

โครงการสาธิตของการไฟฟ้า , รู้วิธีการค่านวนการซ้ือขายไฟจากระบบนี้ และรู้ข้อดีข้อเสียของการติดตั้งพลัง

แสงอาทิตย์ที่มีต่อส่ิงแวดล้อม เศรษฐกิจและสังคม) 

กรุณาอ่านเกี่ยวกับ โครงการสาธิตการติดตั้งพลังงานแสงอาทิตย์บนหลังคาบ้านของการไฟฟ้า และนโยบายสนับสนุนการใช้

พลังงานทดแทนจากกระทรวงพลังงาน และตอบค่าถาม 

โครงการนี้มีวัตถุประสงค์เพื่อศึกษาความเป็นไปได้ในการน่าเซลล์แสงอาทิตย์มาใช้ผลิตไฟฟ้าส่าหรับบ้านพักอาศัย และ
เพื่อให้ประชาชนมีส่วนร่วมในการผลิตไฟฟ้าจากเซลล์แสงอาทิตย์ใช้เองภายในบ้านและขายส่วนเกินให้กับการไฟฟ้าฯ ใน
ลักษณะของการหักลบมิเตอร์  โดยที่ภายในบ้านมีชุดเครื่องแปลงกระแสไฟฟ้า (Inverter) พร้อมระบบควบคุมอัตโนมัต ิเพื่อ
จ่ายไฟฟ้าเข้าระบบร่วมกับไฟฟ้าเดิมที่ใช้อยู่  ค่าใช้จ่ายในการติดตั้งประมาณ 500,000 บาท การไฟฟ้าออกให้ 47% ผู้เข้าร่วม
โครงการออกเอง 53% มีก่าลังการผลิต 3.120 กิโลวัตต์ และใช้พ้ืนที่ในการติดตั้ง 27-44ตาราเมตร 
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หลักการท างานของระบบ 
 
เมื่อแผงเซลล์แสงอาทิตย์ได้รับแสงอาทิตย์จะผลิตไฟฟ้ากระแสตรง (DC) ส่งเข้าเครื่องแปลงกระแสไฟฟ้า หลังจากนั้น
เครื่องแปลงกระแสไฟฟ้าจะแปลงไฟฟ้าให้เป็นกระแสสลับ (AC) มีแรงดันไฟฟ้า 220 โวลท์ ความถี่ 50 เฮิรตซ์ ซ่ึงมี
คุณสมบัติและคุณภาพเหมือนไฟฟ้าในระบบจ่าหน่าย  ไฟฟ้าส่วนนี้จะไหลผ่านมิเตอร์ผลิตไฟฟ้า เพื่อบันทึกการผลิตไฟฟ้าที่
ได้ทั้งหมดจากระบบเซลล์แสงอาทิตย ์   จากนั้นจะถูกน่าไปใช้กับอุปกรณ์ไฟฟ้าในบ้านตามปกติ   ถ้าในบ้านใช้ไฟฟ้าน้อย
กว่าที่เซลล์แสงอาทิตย์ผลิตได ้  ไฟฟ้าส่วนเกินจะถูกขายไปยังการไฟฟ้า ในขณะเดียวกัน หากบางวันเซลล์แสงอาทิตย์ผลิต
ไฟฟ้าได้น้อยกว่าความต้องการ ก็สามารถซ้ือไฟฟ้าจากระบบมาใช้ได้ตามปกติ ทั้งหมดนี้ท่าการผ่านมิเตอร์ซ้ือ-ขาย 
 โดยมิเตอร์ชุดนี้ทางการไฟฟ้าฯ จะเปลี่ยนให้ใหม ่ สามารถหมุนกลับทางไป-มาได ้ คือ ซ้ือขายไฟฟ้าในตัวเดียว ในลักษณะ
หักลบกัน การท่างานของเครื่องแปลงกระแสไฟฟ้าจะต้องอาศัยไฟฟ้าจากระบบของการไฟฟ้าฯ อยู่เสมอ ในกรณีที่ไฟฟ้าใน
ระบบดับหรือขัดข้องหรือผิดปกต ิ เครื่องแปลงกระแสไฟฟ้าจะหยุดท่างานทันท ี ทั้งนี้เพื่อป้องกันความเสียหายที่อาจจะเกิด
กับระบบ และที่ส่าคัญก็เพื่อความปลอดภัย 

 
 
อย่างไรก็ตาม โครงการนี้ได้ส้ินสุดลงในปี พ.ศ 2547 และมิได้ท่าต่อ แต่การไฟฟ้าก็ได้มีการสนับสนุนการใช้พลังงาน
ทดแทนโดยเฉพาะพลังงานแสงอาทิตย์  โดยการประกาศเพิ่มค่าไฟที่ซื้อจากผู้ผลิตรายเล็ก(ที่ผลิตไม่เกิน 10 เมกะวัตต์) 
ผู้ผลิตจะได้รับค่าไฟ 3 บาท/กิโลวัตต์ บวกกับส่วนต่างพิเศษอีก 8 บาท/กิโลวัตต์ เป็นเวลา 10 ปีนับตั้งแต่การขายไฟเข้าการ
ไฟฟ้าครั้งแรก นับว่าเป็นลงทุนในระยะยาวและเป็นมิตรต่อส่ิงแวดล้อมอีกด้วย 
 
 
 
 
**ข้อมูลเพ่ิมเติมเกี่ยวกับพลังงานแสงอาทิตย์ สามารถดูได้ที่ www.egat.co.th 

http://www.egat.co.th/
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2. จากเอกสารที่ได้รับ หากมีโอกาส คุณสนใจที่จะติดตั้งพลังงานแสงอาทิตย์ในบ้านของคุณหรือไม่? 

___สนใจ (ไปค่าถามที่ 2.1) ___ไม่สนใจ (ไปค่าถามที่ 2.2)  ___อาจจะ (ไปค่าถามที่ 2.3)  

 

ส าหรับผู้ที่ตอบว่า “สนใจ” -> 2.1 กรุณาตอบค่าถามต่อไปนี้ (2.1.1 และ 2.1.2) 

2.1.1 อะไรคือแรงจูงใจส่าคัญ ที่มีผลต่อการตัดสินใจติดตั้งพลังงานแสงอาทิตย์ในบ้านของคุณ (เลือก 3 

ข้อ) 

__ฉันต้องการลองใช้พลังงานทางเลือกใหม่ๆ 

__เงินก่าไรในระยะยาว 

__การยอมรับจากสังคม 

__เป็นผลดีต่อส่ิงแวดล้อม 

__ความปลอดภัยของระบบ 

__ความมีประสิทธิภาพของเครื่องมือ 

__อื่นๆ (โปรดระบุ)…………………………………………………………………… 

2.1.2 อะไรที่อาจจะเป็นอุปสรรคทีส่ าคัญที่สุดในการติดตั้งพลังงานแสงอาทิตย์ในบ้านของคุณ (เลือก 1 

ข้อ) 

__ไม่มี ฉันมีความพร้อมที่จะติดตั้ง 

__อุปสรรคด้านการเงิน 

__ขาดความรู้และทักษะเกี่ยวกับระบบพลังงานแสงอาทิตย ์

__ไม่มีการโปรโมทจากรัฐบาล ขาดข้อมูล 

__อื่นๆ (โปรดระบุ)…………………………………………………………………… 

ส าหรับผู้ที่ตอบว่า “ไม่สนใจ”-> 2.2 อะไรคืออุปสรรคที่มีผลต่อการตัดสินใจไม่ติดตั้งพลังงานแสงอาทิตย์ในบ้านของคุณ? (เลือก 3 ข้อ) 

 __ฉันแค่ไม่อยากเปลี่ยนแปลง 

 __ค่าใช้จ่ายในการติดตั้งและบ่ารุงรักษาสูง 

 __ไม่มีความสะดวกสบาย 

 __ท่าให้บ้านขาดความสวยงาม 

 __ระบบมีประสิทธิภาพต่่า 

 __ไม่ไว้ใจในความปลอดภัย 

 __อื่นๆ (โปรดระบุ)………………………………………………………… 
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ส าหรับผู้ที่ตอบว่า “อาจจะ”-> 2.3 ส่ิงใดต่อไปนี้ที่คุณจะเสนอแนะ เพื่อเปลี่ยนค่าตอบของคุณ จาก “อาจจะ” เป็น “สนใจ” ที่จะติดตั้ง

พลังงานแสงอาทิตย์ในบ้าน? (เลือก 3 ข้อ) 

 __รัฐบาลสนับสนุนค่าใช้จ่ายในการติดตั้ง 

 __เพิ่มราคาค่าไฟที่ขายให้กับการไฟฟ้า (ปัจจุบัน 11 บาท) 

 __ลดค่าใช้จ่ายในการติดตั้งและบ่ารุงรักษา 

 __เพิ่มประสิทธิภาพให้แก่อุปกรณ์ที่ใช้ในระบบ 

 __มีการดูแลหลังจากติดตั้ง 

 __มีการโปรโมทให้มากขึ้น 

 __อื่นๆ (โปรดระบุ)………………………………………………………… 

 

 

ส่วนท่ี 2 

3. “ส่ิงแวดล้อม” ในความคิดของคุณหมายถึงอะไร? 

………………………………………………………………………………………………………………….. 

4. คุณคิดว่า ตัวคุณเองใส่ใจส่ิงแวดล้อมมากเท่าไร? (กรุณาใส่ตัวเลข 0-5; 0=ไม่ใส่ใจเลย, 5=ใส่ใจมากที่สุด)  

_________ 

5. กรุณายกตัวอย่างการใส่ใจในส่ิงแวดล้อมของคุณ 

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

6. กรุณาให้ความคิดเห็นส่วนตัวของคุณ เกี่ยวกับการติดตั้งพลังงานแสงอาทิตย์บนหลังคาบ้าน 

……………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………… 

ขอบคุณที่สละเวลา 

 

 

 

 

*หมายเหตุ เอกสารฉบับนี้จัดท่าขึ้นจากความสนใจส่วนบุคคลเพื่อประกอบวิทยานิพนธ์ ไม่มีส่วนเกี่ยวข้องกับรัฐบาลหรือการไฟฟ้า หากมี
ข้อสงสัยสอบถามได้ที่ k.pokapanich@yahoo.com 
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Appendix 2: Questionnaire in English 

Solar Home System Survey 

Name: ………………………………………………….Age: ……………Gender: ………………….….. 

Living area (in Khon Kaen municipal area i.e Nongwang, Samleam):…………………………….. 

Occupation: ……………………………………………………………………………………………………………... 

Education :   __ Lower than high school __High school   __diploma __Bachelor degree  

__Master degree   __Doctoral degree  

Income (THB/month):  __Lower than 10,000 (Lower than 333 USD) ___10,000-20,000 

(333-666 USD) ___20,001-30,000 (667-999 USD) ___30,001-40,000 (1,000-1,333 USD) 

___More than 40,000 (more than 1,333 USD) 

 

Part 1 

1. Have you heard about photovoltaic PV cells? (home solar system)? 

__Yes (answer question 1.1 then read about the pilot project)  

__No (read about the pilot project and answer question 2) 

 

1.1 How much do you know about PV? 

__Very little (i.e. what it is for) 

__A little (i.e. what it is for, how it works) 

__Fairly enough (i.e. what it is for, how it works, have heard about the pilot 

project) 

__Well (i.e. what it is for, how it works, have heard about the pilot project, 

how to calculate the bills) 

__Very well (i.e. what it is for, how it works, have heard about the pilot 

project, how to calculate the bills, the economic, social and environmental 

advantages and disadvantages) 

 

 

Please read about the pilot project and policies on renewable energy and then answer 

the following questions. 

 

Pilot Project: Grid-connected photovoltaic on the roof top 

 

This pilot project was run by the Electricity Generating Authority of Thailand (EGAT) 

and had as a purpose to study the possibility of solar home systems for ordinary 

households and to encourage residential involvement in energy generation in their own 

houses. The residents would also be able to sell excess electricity back to EGAT. The cost 

of installation is about 500,000 THB, of which 47% is subsidized by EGAT and 53% is 
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paid by the householder. The system has a production capacity of 3.120 kW and 

requires a 27 to 44 m2 space, depending on the type of solar panel. 

 
How it works 
 
It starts by solar panels catching sunrays and transforming this energy into direct 

current (DC). Then it is sent to the inverter that transforms it to alternating current (AC) 

with 220 volts and 50 Hertz frequency which is the same as the electricity received via 

the grid. The electricity then flows to the producing meter, which is the same as the 

meter used in ordinary households, to be connected to electric appliances. This meter 

also saves all the data about the amount of electricity provided by the panels. There is 

another meter connected to this system as well, called the “buying-selling meter” which 

sends excess electricity to EGAT and the meter rolls back in opposite direction when 

more electricity is purchased. The Electricity bill is calculated based on the buying-

selling meter scale at the end of each month. All processes are shown in the figure. 

 
 
However, the project is no longer subsidized. It has been announced that the price of 

photovoltaic cells (that produce less than 10 MW) will increase. The householder would 

receive a standard tariff (about 3 THB/kWh) which could be higher or could slightly 

change, depending on the Fuel Adjustment Charge (Ft) at the given time, plus a special 

adder from EGAT (8 THB/kWh) for ten years starting on the first day of the sale.  

 
 
 
 
 
 
**For more information about solar home system and the pilot project, visit  www.egat.co.th 
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2. According to information given do you find this technology interesting to adopt? 

___Yes (go to question 2.1)  ___No (go to question 2.2) ___Maybe (go to question 2.3) 

 

 “YES” -> 2.1 Please answer these following questions (2.1.1 and  2.1.2) 

2.1.1 What are the main drives that could affect your decision to have PV in 

your house? (Choose up to three) 

__I want to try a new energy source 

__Long term economic benefit benefits   

__Social respect 

__Environmental advantages 

__System safety 

__Technical efficiency 

__Others (please specify)………………………………………………………………….. 

 

2.1.2 What is the most important thing that might block your ability to access 

to this technology? (Choose one) 

__Nothing, I am totally fine to access it 

__Financial issue issues 

__Lack of knowledge  
__Lack of information 

    __Others (Please specify) …………………………………………………………………. 

 

“NO”-> 2.2 What are the barriers that could affect your decision not to have PV in your house? 

(choose up to three) 

__I just do not want to change 

__High cost of installation and maintenance 

__Inconvenience 

__Aesthetic concerns 

__Low technical efficiency 

__No trust in the system safety 

__Others (please specify) …………………………………………………………………………….. 
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“MAYBE”-> 2.3 What could make PV more interesting for you to change your answer to ‘Yes’? 

(choose up to three options) 

__Subsidies 

__More adder 

__Lower installation and maintenance cost 

__Higher technical efficiency 

__Customer service and feedback 

__More promotion campaigns  

__Others (please specify) ………………………………………………………………………………. 

 

 

Part 2 

 

3. What does the environment mean to you? 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

 

4. How much do you care about the environment? (Please put a number from 0 to 

5; 0 = I don’t care at all, 5=I care very much?) ___________ 

 

5. Please give examples of how you care about the environment 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

 

6. Please give your personal opinion about PV 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………… 

Thank you for your time! 

  
 
 
 
*Note: This survey is formulated based on personal interest to be analyzed in a Master thesis, not being a 
part of EGAT or the government. Any further questions can be sent to k.pokapanich@yahoo.com 
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