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ABSTRACT

The Solar Award in Taiwan is an annual contest #mtourages professionals and students to
submit innovative design projects that utilize sgbéotovoltaic material. Entries range from
architectural and construction projects to thegtesif products such as toys and racing cars. In
this study, we collected the direct feedback frowm ¢ontestants as part of a program evaluation
project. A questionnaire was designed to captuee ghrceived benefits of the contestants'
experience in the Solar Award. Further, Conting€atuation Method (CVM) was used to
estimate the economic value of those benefits. Whlk-based survey was completed by 135
previous contestants. Out analysis indicated they expressed a mean willingness to pay of
NTD 2511 (USD 85) as a registration fee. An aggretj@alue of NTD 3.3 million (US110, 000)
was estimated to represent the use value of themteWWe concluded that the Solar Award
brought significant knowledge improvement and comuiaé opportunities to the contestants as
well as positive effects on their perception ofewable energy. In addition, we found that there
was an increase in the number of contestants #wnbe practical users of solar PV following
the contest. We also noticed that different ocdopat groups perceived and valued the contest

experiences differently.
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Introduction

Measuring the impact and effectiveness of a progsaoften challenging, yet the need to
provide a timely evaluation and cost-benefits asialys essential for sustaining the program.
Capturing the benefits of the program can be actishgzl by using the Contingent Valuation
Method (CVM), one of several methods that can leglus determine the intangible benefits of a
program under study. CVM has been widely used tomate the non-market value of many
programs across the globe. One such example igsésto evaluate federal social programs
whereby the results indicated that the benefitsmftbese programs outweighed the cost-saving
that were being proposed in a budget cut [1]. diteah, the same method was applied to place a
value on the Royal Theater in Copenhagen as a-guaate cultural good. The CVM results for
the theater were used to justify the public grgnien to that theater [2].

Applying CVM to evaluate the value of a contesinisovative. In this research, the Solar
Award was used as a vehicle to demonstrate thaitpotr The Solar Award is an annual contest
that encourages professionals and students to sulbmovative design projects that utilize solar
photovoltaic material. Entries range from archiieat and construction projects to the design of
products such as toys and racing cars. The solardalhas been promoted since 2004, but the
program as a whole has not undertaken an assesfonetst effectiveness. This research used
CVM to quantify the benefits of the award from tparticipants’ perspective. The existing
impacts/benefits of the Solar Award program are ewicnging and include increasing
contestants’ familiarity with emerging solar teclogy, providing opportunities of
commercialization of the contestants’ projects, veall as promoting the general public’'s

awareness of solar PV technology and renewablegner



A survey was developed to incorporate CVM questiand administered to the past
participants. The intention of the survey was tptaee and estimate the potential value of the
Solar Award to the contestants as well as to swlbgther the sole use value can justify the
public expenditure on this program. The ultimatalgy this research is to present policy makers
with a quantified value of the program along witloyading the organizers some feedback that
was directly collected from contestants and thatlmaused for further improvements.

The research paper will introduce the methodolagy immplementation process, present
the statistics of the collected data, discuss th@nfindings and propose recommendations for

program review.

Methodology and Literature Review

The contingent valuation method (CVM) uses survelesgjons to elicit people’s
preference for public goods by finding out theidlwgness to pay for hypothetical scenarios.
Typically, the ultimate aim of a CVM survey is tbtain an estimate of the benefits of a change
in the level of provision of some public good, @hdn use the results to conduct a cost-benefits
analysis [3]. In this research, we asked a setuektijons to elicit the contestants’ preferences,
their participation experiences, and their williegs to pay in terms of charging a registration fee,

given that the current event is free of charge.

CVM is a well established technique that has besaduto assess the value of
environmental goods for different purposes. Fornga, Arin and Kramer estimated the
potential revenue to finance coral reef conservativat could be collected from divers as
entrance fees to marine sanctuaries in the Philggpj4]. Esien-Hecht and Kramer used CVM to

project the economic benefits of a management progaimed at protecting water quality in



Catawba basin, in the US south-east region and #pghied the results to do cost-benefits
analysis [5]. CVM was also successfully appliedthe social arena to assess the success of
government sponsored programs. For example, itugsad to evaluate the benefits of a federal
social program, the Senior Companion Program Ser(&CP), whereby the results from the
study helped determine the non-market value ofptegram. The study concluded that the
benefits of the SCP outweighed the cost-savings weae being considered by a proposed
budget cut [1]. Moreover, CVM was applied to asghssvalue of cultural goods, as was done in
a study that aimed to estimate a value for the Rolgaater in Copenhagen, whereby the study
treated the theater as a quasi-private culturatlgdbe results from the study showed that the
Danish population were willing to pay the amounttioéater costs in state subsidy, and thus

justified the expenditure of public grants to kéle theater up and running [2].

In the research, we applied CVM to evaluate the-market value of an award. An
award is usually associated with recognition arahyotion. Holding a competition is a common
practice, however measuring the impacts of the dsvegmains a challenging task. Awards have
been used to promote certain ideas or goals attreggobe. The Baldrige Quality Award (BQA)
as well as the Oscars that are carried by the hatidcademy of Motion Picture Arts and
Sciences serve as two good examples of the efeamss of using awards. The BQA which was
created primarily to enhance US companies’ comipetiess, was also able to promote public
and business awareness of quality improvementsTf&. BQA promoted capacity building and
information dissemination by requesting the awaapients to share their successful strategies,
thus making the shared information a public goat tan be adopted by other organizations to

improve their quality performance in the future.



The reason why companies participate in such ctnigses beyond their pursuit of
performance excellence and increasing corporatepebtiveness, since most award processes
are not free and require a significant commitmesthbn terms of money and efforts. As such,
the three main driving forces that attract busiagds participate are firstly, the ability to uke t
prize’s title as a valuable business asset; segptité fact that the applicants receive extensive
feedback reports from business and quality exgbés highlight their strengths and available
areas to improve; and finally the participation da@en seen as a very cost-effective and
comprehensive business health audit [7]. How wihéurmeasure those benefits brought by the
award and contest process is the main questiomt t@aaddress in my research using the Solar
award as a case study. In the case of BQA, Herglragld Singhal gauged the benefits by
indicating that the stock market reacts positivedyquality award announcements and the
reaction is particularly strong in the case of dmalsinesses awarded by independent
organizations [8]. For the Oscars winners, Ginsbdogind they are significantly associated with
higher economic success than nominees, but theyatneecessary proved to be the best quality

that survives the test of time [9].

In this research, we assessed the benefits an@svalchieved by participating in the
Solar Award in Taiwan. We aimed at determining wihat specific benefits of the award were
and how they could be measured. The Photovoltaittbi@ogy Center of Industrial Technology
and Research Institute (ITRI), the organizer of #hveard, did not have a system in place to
collect data from participants and thus ITRI washle to evaluate the effectiveness of its
program. We believed that adopting such an evalggirocess could have helped improve the
program and attract more participants. In ordeadsess the existing program, we needed to

collect direct responses from past contestantss \Mais achieved through the development and



administration of an online questionnaire. The detdlected were then used to conduct
guantitative analysis that helped us identify ttrerggths and weakness of the existing program.
The emphasis of the adopted approach is the incatipo of CVM questions that help set a
hypothesis question of how much the participargsnaling to pay as registration fees and using

the results to define the economic benefits ofatlvard.
Renewable Energy Development in Taiwan

The current Taiwanese energy policy has set attaéingé requires renewable energy to
have a 12% share of the total installed power gdimgr capacity (which is expected to be
around 5,139 megawatt) by 2010 [10]. In 2004, #wewable energy sector including hydro-
power, wind power, photovoltaic, geo-thermo, anahimss had accounted for 5.56% of the total
power generated in the country [F1]This increase in use of renewable energy waibaiitd to
NTD 7.8 billion (equivalent to USD 248 million) ththe Taiwanese government invested from
1999 to 2004 on energy related research, includergewable energy development, energy
technology application, energy conservation, arefrggnefficiency. Of particular interest to our
research are the solar energy subsides that tosddedt NTD 1,815,440,000 by 20D&nd
included solar-thermal research, solar-water-haastallation, solar energy promotion, and the
financing of a demonstration project. Wu and Huatentified that solar thermal would reach
the widespread deployment stage during 2005- 2@hd, photovoltaic development would
situate where the renewable portfolio standardsdemonstration are required during 2005 to

2010 [12].

! Energy Policy Whitepaper, Chapter 4: Renewabladgnand Energy Efficiency Development, Table 4-BeT
capacity of hydro power is 1,911,000 kilowatt, atb®27%; wind power 9000 kilowatt, about 0.02% &mmmass
56,730,000 kilowatt, about 1.27% of total capasityfaiwan.

2 Energy Technology Research and Development Regmort02 Appendix



Since 2002, the ITRI in Taiwan has served as thefousolar technology development.
The main role that ITRI plays includes helping potensolar technology and its application to
the public, facilitating the commercialization aflar PV products, and helping the development
of the domestic solar industry. More specificathg center is in charge of several programs that
include overseeing subsidy applications; coordmtpatthe activities of the Taiwan Solar
Photovoltaic Industry Association; arranging th@ewable energy symposium; drawing the
renewable energy industry development roadmap;uatia the solar photovoltaic public
demonstration projects; and organizing the annolrSAward that attracts competent designers

to incorporate solar photovoltaic elements in tb&igned projects.

The Solar Award

The objective of the solar design competition is gmomote solar photovoltaic
applications and discover superior designs by emgog professionals to use innovatively the
photovoltaic elements in the competition. Each ybarorganizer sets the types of projects for
the competition after selecting a couple of maindigg themes. For example, in 2004 the
projects were supposed to follow the general th@ihéandmark designs and public space
designs on campuses; in 2006 the projects revaweauhd developing solar racing cars, outdoor
equipments, teaching aids and toys. From 2004ceheer had successfully recruited participants
from university campuses, architectural firms, tileal/utility professionals, and interior
designers to present their works at the Solar Awidavertheless, ITRI has not embarked on an
assessment that tries to quantify the learning rexpees from the contestant’s side by gauging

their designing experiences and the impacts folhgweceiving the trophy.



The impacts brought by the award are evident yeétagequately and systematically
demonstrated. For instance, we found that the d¢dued institutes that had students
participating in the Solar Award advertised thei@edments of their students upon receiving the
Solar Award® Furthermore, some participants’ blogs also recealittie winning experiences and
the work they conducted for the aw&rtl.should be noted that in addition to the corstest
hand-on experience, the general public that attdmeisompetition takes part in the competition
by appreciating the projects/works and applaudnmeggrize winners. Since all the design works
in the Solar Award are exhibited with emphasis caximizing the educational potential, the
award increases the public’'s awareness on the Bhhédogy, and renewable energy on the
whole. Therefore, by surveying participants’ expedes and their testimony in joining the
competition, this report is expected to help thgaarzers evaluate the significance of the event,
improve its alignment with their current objectivasid to help them better market the event in

the future.

Procedure: Before sending the survey

Human Subjects Research

A standard form, including research intent, draftvey questions, a description of the
sample frame, and letters of consent, was subntittéide Duke University Institutional Review
Board (IRB). On June 22, 2007, the Review Boarchigch an exemption for human subject

research. See Appendix 1 for the approval of IRB.

% Graduate Institute of Building and Planning in idaal Taiwan University, Alumni News of Chaoyangitarsity
of Technology, Secretary Office of National Taiwaniversity of Science and Technology, Shu-Te Ursitgrand
College of Engineering in Dayeh University. The abachools posted announcements about their stident
achievement in the Solar Award.

* Acrylicap.com, a website established by a grouppstream and downstream producers and supplievb/ed in
acrylic industry. [13] , ,
http://www.acrylicap.com/CH/design_detail.asp?gtna~C_DO05&str no=C_D05&sco_no=2007120401, 2007.



Question Development

Twelve questions were developed to collect inforamaiabout the intangible benefits
participants received and their perception of tbe&perience during the Solar Award competition.
Care was taken to capture all the potential belafexperiences, to clearly deliver the question
content, and to encourage item responses. In adduia few Likert scale response and ranking

guestions, most questions were multiple choice.

Pre-testing

Focus Group
Acknowledging that the survey sample consisted arftest participants with a wide

range of backgrounds, we decided to recruit prigaggcandidates from diverse backgrounds
with contest experience to contribute their fee#btacthe pre-testing period. In addition, since
the survey was to be conducted in Chinese, nathiegSe speakers were chosen for the pre-
testing so that they can better identify the wogdamd clarity of the questions. As a result, a
group of eight people from Duke Graduate School wpeak Chinese fluently were recruited.
We followed the procedures and guidelines for zitilj focus groups as suggested by Rea and
Parker [14]. A meeting was held in the researchkdase for one hour. All members were
required to sign a consent form, acknowledging that participation was voluntary and all
answers were confidential and recorded. The meetagyfacilitated to assess the drafted survey
guestions and examine whether they would serve tweistimate and quantify the potential
intangible benefits received from the competition.

The significant contributions that were registeftern the focus group exercise included:
(1) The elimination of a question asking about plagticipant's motivation to attend the Solar

Award because potential answers to this questiotiapg overlapped with another question and



a sense that the information about participantstivation to join the competition was not
relevant to the objective of the survey; (2) Thesjion asking respondents to put a monetary
value on their experiences in the contest was esglar into two questions (Question 10 and 11).
Question 10 gave a scenario of a budget consti@irthis competition and asked whether they
are willing to pay a registration fee of 3000 Newaiwan Dollars (NTD 3000). This hypothetical
situation differentiated from the fact that therasamno fee to attend the contest. Question 11
second was an open-ended question that asked hatv money a contestant would be willing
to pay to participate based on their actual berafexperiences, thus requiring them to put a
monetary value on their experiences; (3) Some ef dhswer options for Question 8 (the
beneficial category) were combined and rephraseatder to present a clearer meaning to the
respondents; and finally (4) The order of the goestof whether a participant entered the final
round and won the prize was suggested to be placéte last part of the survey, so that the
guestion would not cause any offensive feelinghgyrespondents.

The group also suggested providing an incentifta@iachieve higher response rates and
stating that it would take less than three minutefinish the survey. In conclusion, the focus
group provided solid comments on the survey quest@and facilitated in better framing the
guestions.

Expert Review

A former Nicholas School graduate student, who bageriences in survey and data
analysis, provided valuable input which led to #aelition of Question 4 in our finalized survey.
Question 4 asked about respondents’ experiencegpjtying solar photovoltaic into their
projects before their participation, in contrasthe existing question of whether they applied it

after the competition. The student also suggestatit is preferable to have more numerical



rather than categorical data, if any regressiortyarsais expected to be conducted later on. As a
result of her suggestion, the open-ended quesskim@the maximum amount of willingness to

pay was created to collect numerical data.

Dr. Chen from ITRI also provided more options otwgations in Question 2, and he
suggested explaining more about each item in tlosviadge evaluation category. Following the
focus group and expert review, the survey wasifiedl and constructed in a web-based format
using SurveymonkeyThe survey link was sent to a group of ten pefmi@re-testing to ensure
proper functioning. This pre-test also helped #searcher to test the data collection features of

the used software.

Conducting the Survey

Sampling method

The sponsor of the Solar Award, ITRI, sent out @raiéto all individuals on their listserv
that holds the participants up to July 03, 2007e €&mail provided an introduction explaining
why and who is conducting the survey and it alstesded the questionnaire’s direct link (see
Appendix 2.) Using the listserv of ITRI was expette attract the target population, however
non-participants’ responses were not avoidable. dtier sampling method was an opt-in
approach where an announcement about the survepestsd in the homepage of the cefiter.
The latter method helped the previous participavtie were not on the listserv to access the

web-based questionnaire, given the assumptiorthigtvisited the website from time to time to

® The survey linkhttp://www.surveymonkey.com/s.aspx?sm=CU_2bVjubO@@##kmF 2fxaYA_3d_3dlast
accessed on 2007/09/01

®[15] ITRI, Information Network of Photovoltaic Teoology, http:/solarpv.itri.org.tw, 2007., lastassed on
2008/02/25
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update the information about solar PV technologg development. The announcement was
posted from July 03 to July 31, 2007.

To protect the confidentiality of the responseg, tbesearcher minimized links between
answers and identifiers [16]. We did not use thspoadents’ personal information (name and
email address) to match their responses. The Saahnology Center ITRI was the only
distributor that interfaced with participants thgbutheir listserv so that the researcher could not
contact the subject population directly. Note thally if the respondents provided their email at
the end of the questionnaire could the researdaatify their email address. Since a gift and the
result report were provided as an incentive forpgbedo fill out the survey, respondents would

provide their email if they were interested in iigoey the report and the gift in the future.

Implementation

The survey was administered (see Appendix 3 fagimail version and Appendix 4 for
English version) in a web-based format and coltatéth SurveyMonkey commercial online
survey software. The first page of the survey idellian explanation about the purposes of the
survey, the intended use of the results, an asseirah confidentiality, and the researcher’s
contact information for respondents’ reference ofalt of twelve questions plus an introduction
and conclusion were presented in eleven web pagéstter facilitate the answering process,

allowing respondents to concentrate on a set afedlquestions at one time.

Table 1 shows the response results of two sampimghods. We presumed the
announcement- readers and email reached 1416 psoplee obtained an approximate response

rate of 15%. In addition, we also found a surge8®fpeople filled out the survey in the first

" Historical webpage of the announcemiettip:/solarpv.itri.org.tw/memb/newsview.aspx?id52last accessed on
2008/02/25
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twenty four hours, and about 70 percent of the epmwas completed in the first four days. We

saw the email and web-based survey methods weyeeffezient in collecting responses.

Table 1: The results of two sampling methods

Number of hit on website

email sent total response
announcement

counts 366 1050 209

Error Structure

Representativeness of the sample

Our two sampling methods of the survey were notdoam sampling and could attract
people other than the subject population to fill the survey. The results showed that in addition
to the contenders in the solar Award, the survey eaanpleted by individuals from the general
public that attended the Solar Award and by indiaid with interests in solar technology but
who did not compete. As such, a screening critewas applied to filter those who were not
contestants and through the process, we expecteeédiace the uncertainty of the subject
population in the responses. We assumed that padpelid not answer Question 2, which year
and group did he register for, were not true cdatgs, thus their response was not valid to our
research. A total number of 135 valid responsa® wbtained after the screening process. As a
result, our survey represented about 10% of tfed éstimated participant numbers from 2004 to

20068

8 There were 197, 165, 76 teams registered for 20085 and 2006 competition. An average of threeqeof each
team was estimated for the total contestants,tttabparticipants from the past three years wemia1300.
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Question order lead to implied value cues

Prior to asking the open-ended question in the tepregire, a discrete-choice question
that aims at tapping the willingness to pay NTD B@&s presented. This question may give the
respondents an implied value cue. However, we sdsothe discrepancy of people saying yes to
pay NTD 3000 in the discrete-choice question arehthnswered the next open-ended WTP
guestion with a value less than 3000. We specultdiat 3000 could present a consumers’
surplus for attending the contest, while the amoohtVTP that respondent filled would

represent the fair price that they saw for suckxperiencé.

Potential Bias

Strategic bias? described as respondents’ intension to influeheeresult, may occur
because the respondents who had a good experiengeeting in the Award would like to see
the continuation of the Solar Award, and therefibley might tend to place a higher value in an
attempt to influence the provision of the award. [[B] addition, the notion about considering
income status was not included in the WTP questidereby this may affect the realistic level
of the respondents’ answer. The respondent colddiemnan amount which was not affordable if
asked to pay in real life. The reliability of theinswers would then decrease. Moreover, it was
quite challenging for respondents to recall thepeziences of an event one to three years ago
and to quantify and compare their experience bedackafter the Solar Award. Having said that,
the accuracy of data collected from the respondiiattswere asked to compare their before and

after the contest experience could be less truitwalue to non-timely assessment.

® Mitchell, RC & Carson, R. Using surveys to valuglic goods: the contingent valuation method, Thplication
of Theory for Contingent Valuation Scenario Desigp52.
191bid, pp 236, Topology of Potential Response Bféiases in CV Studies, pp 236-237
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Results

A total of 209 responses were collected throughstiteey software during a two-month
period. A summary of the results is included in Apgix 5. Among the responses, people who
did not answer Question 2: in which year and grthegy participated, were assumed as non-
contest participants since contestants should orgef which group their project belonged to.
As such, their inputs were eliminated because tiadyais in this research focuses on contestants.
Excluding the 73 non-contest participant respomsisis with 136 valid responses. In addition
to that, one respondent indicated himself as agdiém Question 3 and his response was also
eliminated. In conclusion, the total valid resporeste within the sample is about 65%.

It is interesting that among the eliminated 74 oes@s, there were 17 who were willing
to pay $3000 to participate in the award. This ifigds interesting since even though they were
not contestants, they still perceived the valuthefSolar Award. For example, these respondents
might have an understanding about the solar teoggolhrough the wide applications of the
presented projects and see themselves as poteatigstants in the future, or they could be
manufactures who used the Solar Award to look éasible projects for commercialization. As
such, it is evident that there is a non-use vaheepsitive externality associated with the award,
but due to the limitation of this research, we e only on quantifying the use-value of the
program. Nevertheless, we suggested that a separai@ementary survey should be performed
to capture the non-use value (option value) andtemce value of the award. The value of the
award can then be better presented after combimgstimation from use-value and non-use

values along with existence value.
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Demographics and background

Table 2 gives a breakdown of the participants’ ipgodtion history . Note that a
respondent could participate in more than one gedrin more than one group within a year.
The table also shows that about 20% of the respuadeere finalists, and about 13% actually
won the final prize. Figure 1 demonstrates thatualy5% of the respondents participated only
once, whereby we define participation as registefor one group in one year. For example, if

the participant registered for two groups in 2008n that participation is counted twice.

Table 2: Background of the respondents

Response count in Year 2004 2005 2006 Total

Number of responses who patrticipated in that year 52 45 67 135
Number of responses who entered the finals 13 13 15 27
Number of responses who won the prize 7 9 9 17
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20 1

TIMES=1 TIMES=2 TIMES=3 TIMES=4 TIMES=5
Times of Participation (n=135)

Figure 1: The distribution of participation history of respondents
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About half of the respondents registered themsedgestudents when they participated in
the Award, which suggested that students wereatges$t group attracted by the competition.
Architects, teachers, and electronic/utility equgmn professionals represented the other
representative groups in this survey. The breakdoWithe participants, according to their
occupational background is aimed at providing tvard organizer the opportunity to examine
the composition of the Solar Award contestantsalad to evaluate potential outreach initiatives
to professional groups like landscape architeaifdérs, and artists. Increasing the diversity of
the participants’ background could potentially léad greater variety of the competing projects
and better achieve the objectives of promotingrstdahnology application. Moreover, being
able to attract more participants from diverse aoknds also is a sign of the success of the

contest.

Knowledge Score before and after the contest

A set of four questions were intended to gauge amspnt's knowledge of solar
photovoltaic technology before and after the cdantédthat we focused on collecting included
gauging the net change concerning price, featwapglication feasibility, and the generation
system types of the solar PV. A score ranging faero to four was assigned whereby zero
represented “not understand at all”, 1 to “undeta little”, 2 for “understand fairly”, and 3 to
“understand well”, finally 4 for “understand veryel” Figure 2 presents the distribution of the

knowledge score both before and after the contest.
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Distribution of before knowledge score (n=113, mean=5.42)
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Figure 2: The distribution of knowledge score befoe versus after the competition

To better illustrate the respondents’ self-assessmoktheir understanding of solar PV,
we classified people to different levels accordiogheir knowledge score. For example, people
who got 0-2 points were considered to represennbegs of solar PV products; people with 3-6

points were considered to describe an intermedkatd; people with 7-11 points represented an
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advanced level and people whose score is higheritBgoints were assumed to represent expert
level in the field. As shown in Figure 3, the mdukfore the competition is intermediate level,
and the mode after the competition is advanced.lévesignificant increase of advanced and
expert level implies that the participation expece in the award resulted in an increase in the

familiarity of solar PV products.
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Figure 3: Distribution of participants’ levels of PV knowledge before and after the competition

Table 3 summarizes the paired t-test results ofnlean knowledge score before the
contest and after the contest, including the tetake and four sub-scores. The four sub-scores
represent their understanding about the price@&tiar products, how the product is feasible in

design, what are the features and functions ofymisd and finally knowledge about the different
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generation systems of the solar photovoltaic. V¢hfidence interval (C.l) of 95% and very

small p-value (according to the calculated t-téstleach category, a significant improvement of

self-assessed knowledge before and after the cdropetxisted for all subgroups as well as the

mean knowledge score.

Table 3: The results of paired t-test of knowledgscore before and after competition

Paired t-test: the knowledge level before versus after
competition
knowledge
the total knowledge knowledge score | score of
knowledge knowledge score of of Feature & generation
score score of Price | Feasibility Function system
t= 9.92 8.99 8.84 7.9 7.85
df= 112 114 114 116 116
p-value= <2.2e-16 <2.2e-16 <2.2e-16 <2.2e-16 <2.2e-16
mean of the
difference= 2.94 0.73 0.79 0.7 0.67
C.l= 95% 95% 95% 95% 95%

Figure 4 shows the distribution of knowledge immment versus times of participation.

There is a lack of statistical significance betwéeres and knowledge improvement. Therefore,

we can not infer that more attending experienceslted in increased knowledge in the field.

Nevertheless, we observed that the majority of fklta above the zero baseline, which means

that they had improvement of their knowledge, rdbgss the times of participation.
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Design Experience with Solar PV

One of the objectives of the Solar Award is to potensolar PV products. As such,
tracking down the use of solar products in the glesis’ works after participation in the
competition can be seen as an indicator of the®fness of the competition in promoting solar
PV. As shown in Table 4, about half of the popolatwere users of PV products after the
competition, comparing to the fact that there wadseut twenty percent of the contestants who
were users of the products before the competifitwis increase of professionals who included

solar PV elements in their designs after the coitipetvalidates the effectiveness of the Solar
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Award in promoting solar PV elements to designerd professionals. However, we were not
able to identify to what degree or how often thegpmdents actually used the solar products into
their projects afterwards. Although it would regufollow-up questionnaire to know the detail
about actual applying experience, we anticipatetittwould depend on the project type, project
cycle and in which field the respondent work. Feoaraple, a student in architecture department
would use solar PV to other projects in class wihilgrofessional product designer could

incorporate solar PV to his commercial productsggearter.

Table 4: Design Experience before andter the award

Experienced with Solar  Experienced with Solar
PV product BEFORE PV product AFTER

Q5 attending the contest attending the contest

Yes 30 68

No 81 43

Not sure 10 10

No response 14 14

Total (n) 135 135

Figure 5 plots the probability of being a PV uséierathe competition specifically for
non-prior users, who were defined as people whadichave experience using solar PV before
the competition. It reveals that people with a eigknowledge level are more likely to adopt the
use of solar PV into their design afterwards. Pusers also were observed to continue their use
of solar PV elements in their designs following tempetition, with one exception. Table 5
provides the statistics of the logistic model tas used to assess probability of use. The results
imply that being able to use PV would require dartexperiences and familiarity with the

material.
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Figure 5: The probability of non-prior users to apdy PV after the contest

Table 5: The probability of becoming an user of P\after the competition for non-prior users

gim(formula = APPLYAFTER ~ AFTERSCORE), family=binomial(link=logit))
Estimate Std. Error z value Pr >z

Intercept -1.37 0.69 -1.99 0.046

Afterscore 0.166 0.08 2.04 0.04

Null deviance 100

residual deviance 95
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Having Commercial Opportunity

Table 6 presents the percentage of participant®aoh year who benefited from
commercial opportunities. These opportunities idetll commercialization of the projects from
the competition as well as inquiries about simdasign of solar PV. Half of the participants
from 2004 had commercial opportunities after thenpetition, which was the best turn-out
among the three years that we considered in timgeguThis result could imply that the event in
2004 had attracted more publicity, which led toraater exposure of solar products to the
general public, developers, and other manufactutless creating more opportunity for
participants being approached and being asked aiesigning similar applications. Another
explanation is that those 2004 participants hadkaswithin the industry for a longer period
and therefore obtained more opportunities to agpdyr relevant knowledge of solar PV. As can
be seen, as much as 36% of the respondents had excraimopportunities after their

participation in the award.

Table 6: Commercial opportunity for the participants

2004 2005 2006 Total
number of response obtained the
commercial opportunity after the 26 14 29 49
Solar Award
number of people participated in that 52 45 67 135
year
Percentage of having commercial 50.0% 31.1% 43.3% 36.3%
opportunity
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On the one hand, commercial opportunities couléthéuted to the publicity about the
Award, which means that the industry and generblipeould know about the participants from
the Award and actively approach them to seek comialeration of their solar projects. On the
other hand, it is also possible that commercialoopmities rise from overall increased market
demand for products designed with solar PV, espedrabuilding, toys, outdoor equipments,
and public space demonstration. Therefore, paditgp actively advertised their skills in
designing with solar products and their experienegh the Solar Award, thus attracting

commercial opportunities themselves.

To model the possibility of having commercial oppaoities, we chose “before
knowledge score” and a dummy variable “prior use” @edictor variables in a logistical
regression that aims at estimating how relevanptiog experience was in getting a commercial
opportunity and whether prior experience and kndgge level before the contest would be
constraints for getting such opportunities. Tablshéws that the coefficients are positive and
therefore the two variables increase the probgbitit having a commercial opportunity.

Nevertheless, the before score was not found sidgméficant at the 10% level.

Table 7: The probability of having commercial oppotunities

glm(formula = COMMERCIAL ~ BEFORESCORE + factor(APPLYBEFORE), family=binomial(link=logit))
Estimate Std. Error z value Pr >z

Intercept -1.34 0.45 -3.09 0.002

BEFORESCORE 0.09 0.07 1.38 0.167

factor (APPLYBEFORE)1 1.47 0.47 3.12 0.002

Null deviance 140.5

residual deviance 126.8
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Comparing people with the same self-assessed kdgelkevel before the competition, a
prior-user was more likely to get a commercial appaty, as shown in Figure 6. It explains
intuitively that having previous experience in ggisolar PV helps in having a commercial
opportunity. Figure 6 also shows that an expert gahts or higher) would have about 20%
more chance than a beginner (0-2 points) to has@anercial opportunity. In other words, the
knowledge level could attribute to the commercigpartunity. Therefore, the organizer should
spend efforts in maximizing the knowledge levetle# participants, especially when it comes to
the first-time user of solar PV products, so theyt would be better prepared when the next

commercial opportunity comes.
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Figure 6: The probability of having commercial oppatunities based on prior experiences and knowledge
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Ranking the Benefits

To better understand how the contestants percdhwedenefits from this solar design
contest, a ranking question about five potentialdhieial rewards was included in the survey. As
presented in Table 8, gaining the knowledge ofrsBid technology is ranked as the most
valuable reward. According to our previous analybat there is significant improvement of
knowledge due to the Solar Award, we could infeattkthe competition provided a good
opportunity for participants to know more about B technology. Nevertheless, the functions
and performance of judges need to be enhancede @emms to be some ambiguity when it
comes to the scoring process in spite of the faadt lTRI published a brief and general criterion
for scoring™ We suggested the organizer should develop andispual manual with more
structured details about the scoring procedurethatican serve as a guideline for participants
and would allow the juries at the same time to talgge transparent decisions concerning the
competition process. In a similar contest in the th® US Department of Energy publishes the
Solar Decathlon Rules and Regulation on its wep#itegist of it could be used as a benchmark

for ITRI to use in developing its own rules andutagions™

11117] ITRI, Introduction of scoring rule of the olAward, http://solarpv.itri.org.tw/promotion/ava#2005-
award/judge.asp, 2007. last accessed on 2008/02/01
12118] USDOE, Solar Decathlon Rules and Regulatitp://www.solardecathlon.org/rules_regs.html 2007.
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Table 8: The ranking of beneficial categories fronall respondents

Benefits

TECH NETWORK JUDGE INNOVATION TEAM
value
score f % f % f % f % f %
Most valuable 5 27 267 22 234 10 110 20 20.8 28 27.7
More than average 4 29 287 21 223 14 154 23 24.0 21 208
Average 3 18 178 22 234 17 187 19 19.8 24 238
Less than average 2 16 158 10 10.6 22 242 20 20.8 18 17.8
Least valuable 1 11 109 19 202 28 308 14 14.6 10 99
101 100.0 94 100.0 91 100.0 96 100.0 101 100.0
Mean 3.54 3.18 2.52 3.16 3.39
Ranking 1 3 5 4 2

TECH: The understanding about solar PV technology

NETWORK: The opportunity to network with other professionals during the competition
JUDGE: The comments and guidance from the jury

INNOVATION: The challenge to design with solar PV in an interdisciplinary and innovative way
TEAM: The team work/ independence of accomplishing the project

Since the students represent the major particigmatp to the event, we further

investigated how students and non-student rankesl dategories of perceived benefits. As

shown in Table 9 and Table 10, students ranked t@ark as the most valuable experience

while non-students perceived the achievement efjnaiting the solar PV into the projects as the

most significant reward from the competition. It net surprising because students usually

treasure the friendships they build, especially spiit they share when working together in a

close group in achieving the same goal. For nodestts participants, the result explained that

using solar PV technology was a new and challenggegnique, thereby being able to design

with creativity and innovation was the most impattaccomplishment. Finally, both groups

appreciated the increased understanding of the smihnology as the second important reward

from the competition experience.
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Table 9: The ranking of beneficial categories fronstudents

Benefits
TECH NETWORK JUDGE INNOVATION TEAM

value

score f % f % f % f % f %
Most valuable 5 17 274 12 222 4 7.1 5 8.2 21 333
More than
average 4 17 274 14 25.9 9 16.1 13 21.3 12 19.0
Average 3 10 161 14 259 11 196 14 23.0 13 206
Less than
average 2 12 19.4 6 11.1 10 17.9 17 27.9 12 19.0
Least valuable 1 6 9.7 8 148 22 393 12 19.7 5 7.9

62 100.0 54 100.0 56 100.0 61 100.0 63 100.0
Mean 3.44 3.3 2.34 2.7 3.51
Ranking 2 3 5 4 1
Table 10: The ranking of beneficial categories froomon-students
Benefits
TECH NETWORK JUDGE INNOVATION TEAM

value

score f % f % f % f % f %
Most valuable 5 10 256 10 25.0 6 176 15 42.9 7 18.4
More than
average 4 12 30.8 ! 17.5 6 17.6 10 28.6 9 23.7
Average 3 8 20.5 20.0 6 17.6 5 14.3 11 289
Less than
average 2 4 10.3 4 10.0 10 29.4 3 8.6 6 15.8
Least valuable 1 5 128 11 275 6 17.6 2 5.7 5 13.2

39 100.0 40 100.0 34 100.0 35 100.0 38 100.0

Mean 3.46 3.03 2.88 3.94 3.18
Ranking 2 4 5 1 3

TECH: The understanding about solar PV technology
NETWORK: The opportunity to network with other professionals during the competition

JUDGE: The comments and guidance from the jury
INNOVATION: The challenge to design with solar PV in an interdisciplinary and innovative way
TEAM: The team work/ independence of accomplishing the project
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Positive Effect on Renewable Energy Perception

While the Solar Award can also be credited to iaseethe knowledge base of the
participants in renewable energy, more than 70%h@fespondents agreed that they knew more
about renewable energy technologies other tham polaer, such as wind power, geo-thermal
and bio fuel due to their experience in the soksigh competition, as shown in Figure 7. One
respondent also recommended that the organizer éduohilar program for promoting wind
power. As a result, policy makers should consitierdignificance of the positive effects of the
award because it enhanced the demonstration anlitipulof renewable energy utilization,

which is one of the measures in the Executive Ysi®@€newable Energy Development Pfan.
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Figure 7: The Likert scale of how participants agre on their understanding of renewable energy due tthe
solar award

13119] W.T. Tsai, and Y.H. Chou, Overview of envirental impacts, prospects, and policies for renéavaiergy
in Taiwan Renewable and Sustainable Energy ReVie(#2605).
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Willingness to Pay (WTP)

Table 11 summarizes the results of the WTP coliefrtam 113 responses. Based on the
total number of participants in the past three yetire aggregated value for the Solar Award is
about NTD 3.3 million, equivalent to 110,000 USldnl This amount can be considered as the
use value for the competition. Figure 8 displays whde range of the WTP and shows that the
mode is NTD1000.

Table 11: The results of willingness to pay as regfration fee

WTP (NTD, 1 USD=32NTD)

Maximum 50,000 /US1560
Minimum 0

Median 1000 /US32
Mode 1000 /US32
sum of WTP 283,759 /US8900
Response count (n) 113

no response 22

average WTP 2511 /US80

The Distribution of WTP(n=113)

Number of Responses
= [ N N
o ol o ol

! . ! .
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o
|

WTP(NTD)

Figure 8: The distribution of willingness to pay

30



Furthermore, we want to investigate the quanti¢atelationship between WTP and other
variables. First, the log-transformation of WTPm®deled as a function of: knowledge score
before and after the competition, knowledge impnoget before and after the competition
(DELTA), a set of dummy variables that include gmstatus, having had previous commercial
opportunities, and reaching the final qualificatiohs shown in Figure 9, there is a weak

correlation between the log transformation WTP #edpotential predictor variables.
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Table 12 displays the coefficients of the variaplehich indicate the effects of these
predictor variables on the dollar WTP amount regbrby the respondents. We found that
“Afterscore” and “having the commercial opportuiiigre significant ag=0.1, i.e. confidence
interval of 90%. Thus we were confident that théf-aesessed knowledge level after the
competition was associated with a higher level afRAMfegistration fee to the Solar Award and
also people having commercial opportunity afterdbmpetition were willing to pay more. The
sign of the coefficient of student was at firstgiging in light of the fact that students shoué b
less financially well-off compared to non-studentiwever, the experience of attending the
Solar Award as an off-campus event could be expthithat the students cherished the learning
in a non-classroom setting that gave them the og@ortunity to communicate with other
professionals and reach out to the solar PV ingustierefore, the students could be willing to
pay a higher amount of money to attend the competitompared to people who are already
situated in the working environment. However, theseables are not statistically significant to
predict the WTP. We were not able to determinereetation between WTP and other variables

that were included in the survey.

Table 12: The variable coefficients for wilhgness to pay (WTP)

glm(formula = log(WTP+1) ~ -1 + DELTA + AFTERSCORE + factor (COMMERCIAL) +
factor(ENTERFINAL) + factor (STUDENT))

Estimate Std. Error t value Pr>z
DELTA -0.0151 0.07 -0.2 0.84
AFTERSCORE 0.12 0.07 1.78 0.08
factor (COMMERCIAL)O 5.5 0.59 9.4 2.00E-15
factor (COMMERCIAL)1 5.7 0.63 9 1.60E-14
factor (ENTERFINAL)1 0.3 0.53 0.57 0.57
factor (STUDENT)1 0.24 0.44 0.54 0.59
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To contrast WTP with the price of current availabtrses on renewable energy and
solar technology industry, we found two coursegreffl by ITRI College in Taiwan. A 24-hour
course that introduced the solar PV industry ancketanalysis was priced NTD 18,00@nd a
series of training course about renewable energyineering cost NTD3000 per six-hour
session” In another words, by considering the market pdtehe energy courses, the Solar

Award experience is equivalent to a 6-hour coucsesnewable energy engineering.

Discrete Choice of Paying 3000 as Reqistration Fee

A discrete choice of paying NTD 3000 as registratiee was included in the survey to
test if 3000 was an adequate amount of WTP anddtyze the potential variables to make the
paying decision. There are 50 respondents willmgay, 69 not willing to pay and 16 without
responses to the question. Logistic regressioneingds used to assess the probability of paying
NTD 3000. As shown in Tablel3, the afterscore (kieoye level after the contest), times of
participation, and whether having commercial opjaty have a positive correlation to the
paying decision, however they were not significargdictors for the willingness to pay the

registration fee.

14120] ITRI, Course Introduction: How to invest oolar industry,
http://college.itri.org.tw/SeminarViewl.aspx?no=83068&msgno=302177, 2008. last accessed on 20@&02/

15[21] ITRI, Course Introduction: Renewable Energygiheer Certification Series, http://www.asia-
learning.com/Item_id70705.htm, 2008. last accesse@008/02/26
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Table 13: The probability of paying 3000 as a regigation fee
glm(formula = PAY ~ AFTERSCORE *+TIMES + factor(COMMERCIAL), familiy=
binomial(link=logit))

Estimate Std. Error z value Pr(>|z|)
Intercept -1.8 0.61 -2.96 0.0031
AFTERSCORE 0.09 0.06 1.49 0.1349
TIMES 0.32 1.28 1.28 0.2008
factor(COMMERCIAL)1 0.86 0.41 2.1 0.04

Null deviance: 155
Residual deviance: 143

The model is plotted in Figure 10, showing one-tipagticipants are less likely to pay
such a fee compared to two-time participants amdctimnce increases as the degree of after
knowledge level increases. On average, people heldbparticipated twice are more likely to
pay such fee, about 10% more likely than the ometparticipants. However, the unequal
sample size of the two groups could lead to soras ini the results. Furthermore, Figure 10 also
illustrates that people who had commercial oppatiesrwere more likely to pay such as fee as
compared to people who did not have commercial dppity. It coincided with the result we
observed for the WTP as presented above. The sesultlied that getting a commercial
opportunity could increase the value participamtceived from the Solar Award. Therefore, we
suggested ITRI spend more efforts on bridging tlaeket with the designer in the field of solar
technology; for example, marketing the award toréase the publicity, or outreach to the
industry for sponsoring designers during the cdnté&e saw that ITRI had taken action in
partnering with Taiwan Design Center (TDC) in 2@3lar Award to launch projects that were

targeted for commercializatidfi. TDC invited the related industries to assessethsjects after

16122] ITRI, Competition of Solar Innovation 2007,
http://km.boco.com.tw/CompetitionTDC.aspx?Bid=TDQ087012,
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Figure 10: The probability of paying 3000 as regisation fee

http://solarpv.itri.org.tw/promotion/award/2007_8%+ard.asp, 2008. last accessed 2008/02/20
17123] Boco, The 2007 Solar Award winner list, httikm.boco.com.tw/NewsDetail.aspx?Bid=B200710220@)00

2007. last accessed 2008/02/20
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Recommendation

According to this preliminary study, the Solar Adaprovided an excellent educational
opportunity for participants to learn more about #¢hnology and to build up their skills in
applying solar PV in design projects. Furthermbaesed on the data analysis and feedback from
the respondents, we concluded that the Solar Alwardght significant knowledge improvement
and commercial opportunities to the contestanisedkas positive effects on their perception of
renewable energy. In addition, we found that tivess an increase in the number of contestants
that became practical users of solar PV followihg tontest. We also notice that different
occupational groups perceived and valued the coexgeriences differently.

Based on the results, we propose the following menendations for the organizer to make
the Solar Award more sustainable and effective:

1) Maximize the learning experience for participants:
The organizer could conduct outreach to industry; €&€xample, the Taiwan
Photovoltaic Industry Association, and ask the membompanies to sponsor
technical support as well as solar PV material mdpcts. The sponsorship would
facilitate contestants to construct their desigrdetan the last phase of the contest. In
addition, the contestants would have a direct agttebunderstanding of the product
specifications by interacting with industry repnasgives. In this way, they can obtain
the knowledge of PV technology more efficiently atfeir products will be more
likely to have commercial opportunities following dose cooperation with the

industry.
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The organizer can hold regular workshops before danmthg the contest period as a
way to introduce the technology and serve as acleefor contestants to ask questions
about the contest.

2) Publish comprehensive scoring rules and competragalations
Comprehensive scoring rules and competition reguiatwould assist in scaling up
the contest, such as involving elementary schoonls expanding to operate as an
international event like the Solar Decathlon in tf&. The documents are expected to
increase the transparency of the competition contemmmunicate with potential
participants and thus reducing the administrativedén in explaining the regulations
individually. With information available in a cldgrdocumented format, potential
participants can get a better idea about the reoueints and scope of the contest. In
addition, because ITRI is in charge of several waxide energy promotion programs, a
document which describes standards for solar tdogpalesign could be an important
resource or reference for other people in the frehd did not participate in the Solar
Award.
A well-defined and objective scoring system can imine the subjectivity of the

judges’ decisions and increase the confidence raistl af participants in the award.

3) Conduct regular evaluation for the Solar Award
This survey was the first evaluation done since fitg¢ Solar Award in 2004. We
suggested that organizer conduct a survey immdégliatiter each contest so that
participants’ experiences could be better reportdslp, a follow-up survey in two
years would be recommended to track the long-tenpact of the event. With the

direct feedback from the contestants, the everdrozgr can design and improve the
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operation of the award accordingly. Furthermore,dhganizer could also implement a
survey to the general public and related industryrder to evaluate non-use value or
existence value. The general public and the audieioc the exhibit could gain

educational benefits, while the industry would halve opportunity to expose to the
potential projects for commercialization and at $iaene time search for partners with

design expertise with solar products.

Conclusion

It is a challenge to measure the impact of an ewsyecially one with education and
promotional objectives and rewards that are haguamntify. In an effort to estimate the benefits
that the participants received from the Solar Awaahtest experience, we implemented a
survey-based approach with the objectives of caguand quantifying some of these direct-use
positive impacts, as well as an evaluation of tfiecéveness of carrying out the Solar Award
competition in Taiwan. The results are expectechétp public policy makers make better
informed decisions when it comes to allocatingrthenual budget for the Solar Award program.
However with the ever-increasing competition fobleifunding, diversifying the sponsorship to
include private sector sponsors would help redbeeisk of program discontinuation, given that
currently the government is the sole sponsor toSbkr Award. Therefore, this study could
provide the information concerning the benefits poditive impacts associated with the contest
for future private fund-raising.

Although the lack of cost information prevents t@ conducting a further costs-benefit

analysis at this point, with the estimated bendfits organizer could analyze the cost for the
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event activities and thus allocating the fundinficegntly. It is hoped that our work would enable
the organizer to expand on the results and expmene had so that they can undertake
continuous improvements. We anticipate that theensoiccessfully the event reaches, the more
valuable it would be. To illustrate with an exampit the award can attract international
participants and be exposed to international arédma,domestic solar industries would have
greater incentives in sponsoring the contest anttheatsame time, more domestic participants
would be motivated for an international competitionTaiwan. The marginal benefits would
increase as the scale ramps up, so it should alsmsidered when the organizer allocates the
budget in holding the award.

We suggest further research focus on collectingekiealed preference from audiences,
related industries, and general public in ordezdmprehend the economic benefits of the award
service. In addition, the potential error due t@ tburvey approach could be reduced by
introducing a proper sampling method and condudtiegsurvey in a better timing and occasion.
Last, we call for more evaluation process to agplyther renewable promoting programs in
Taiwan so that the effectiveness of promoting reai#es energy can be assessed and modified

accordingly.
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APPENDIX 1: Notice of Approval of Exemption Requestrom IRB, Duke University

Duke University
Institutional Review Board for the Protection of Human
Subjects
FWA No. 00000265
Notice of Approval of Exemption Request

Investigator(s): Mu-han Cheng

Advisor: Deb Gallagher

Title: Evaluation of the Solar Design Competition
Exemption Number: 2011

Approval Date: Friday, June 22, 2007

Sponsor: Department/School

Sponsor Number (if

applicable):

Please note: Approval is contingent upon maintgicertification to conduct research with
human subjects.

This research is exempt from further review bylRB unless a proposed change in the research makes
it no longer eligible for an exemption. For example

-- The researchers find that there is an unantietpask to the subjects. (There can be no rigutgects
in exempt research.)

-- The researcher wishes to add a protected subpgetdation such as students in the Psychology
Department Subject Pool or students of the research

-- The researcher wishes to change the methodslogyat it no longer fits an eligible category of
research activity.

If the research is no longer eligible for exemptiplease contact the Human Subjects Specialif4t 6
3030.

Duke University adopted a set of ethical princiglesover all research with human subjects, even
exempt research, regardless of the source of fgndime principles, respect for persons, beneficence
and justice, described in the Belmont Report, aafohnd at
<http://ohrp.osophs.dhhs.gov/humansubjects/guidaataont.htm >

Data Retention

In accordance with Duke’s Data Retention Policgned consent forms and other research records must
be maintained for five years after the completibthe research.
< http://www.ors.duke.edu/policies/datarete.htm>

Completed Research
Please inform the Office for Protection of Humarbj8ats when the research is completed. You may
send notice of completion to ors-info@duke.edu.
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APPENDIX 2: The email sent to the listserv

From: solarpv@itri.org.tw
To: members’ email address
Date: July 3, 2007

Subject: - email
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From: solarpv@itri.org.tw

To: members’ email address

Date: July 3, 2007

Subject: Fill out the questionnaire for the Solavakd — Win a gift!

Dear Contestants to the Solar Award,

In the past three years, the Solar Award was leettiscover the excellent and innovative
projects that incorporated with solar photovoltaiaterials and to promote the wide
application of solar photovoltaic. Through the @sttthe Solar Award encourages
professionals to utilize the solar elements inrthepjects. We hope to capture the
benefits and effectiveness of the event throughestants’ experiences. Duke Nicholas
School of the Environment and Industrial Technolagyg Research Institute had together
designed this web-based questionnaire to serveutpose.

The results of the survey will facilitate develdye promotion programs by the
Department of the Economic Affairs, Bureau of Elyemgd the funding allocation in the
future. The survey is anonymous and the resultseosurvey are only for research
purposes. Please feel free to stop and exit theganytime during your answering. If
you received the email because you were the cootaaur team, please feel free to
forward to other team members.

There are about ten questions in the survey anil itake you one to three minutes to
complete. Finally, if you wish to receive a giftdathe final report of the research, please
leave your email in the end of the survey so tlwan contact you. Thank you for your
cooperation.

Please click the link to proceed with the survey.
http://www.surveymonkey.com/s.aspx?sm=CU_2bVjubCamkmF 2fxaYA_3d_3d

Regards,

Industrial Technology and Research Institute
Duke Nicholas of the Environment

Adviser: Dr. Deborah Gallagher

Graduate Student: Muhan Cheng

Email: mc101@duke.edu

July, 2007
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APPENDIX 3: The Webpage of Survey and Questions
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APPENDIX 4: The Survey Questions in English

Dear Contestants to the Solar Award,

In the past three years, the Solar Award was lwettiscover the excellent and innovative
projects that incorporated with solar photovoltaiaterials and to promote the wide
application of solar photovoltaic. Through the @stf the Solar Award encourages
professionals to utilize the solar elements inrthedjects. We hope to capture the
benefits and effectiveness of the event throughestants’ experiences. Duke Nicholas
School of the Environment and Industrial Technolagy Research Institute have
designed this web-based questionnaire to servputpose.

The results of the survey will facilitate develdy poromotion programs by the
Department of the Economic Affairs, Bureau of Eiyemgd the funding allocation in the
future. The survey is anonymous and the resultseosurvey are only for research
purposes. Please do not repeat the survey. Ifgoeived the email because you were the
contact of your team, please feel free to forwardther team members. There are ten
guestions in the survey and it will take you on¢ht@e minutes to complete. Finally, if
you wish to receive a gift and the final reportlué research, please leave your email in
the end of the survey. Thank you for your cooperati

Regards,

Industrial Technology and Research Institute
Duke Nicholas of the Environment

Adviser: Dr. Deborah Gallagher

Graduate Student: Muhan Cheng

Email: mc101@duke.edu

July, 2007
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1. Please select the year and which group yolucpgsated in the Solar Award?
(select all apply)

2004
Architecture
Campus Gate
Energy Generation/application on Campus
2005
Creative Solar Design
Public Space Demonstration
Outstanding Installation
2006
Solar Landmark Design
Solar Toy and educational tool/aid
Outdoor equipment
Solar Car Race

2. What was your occupation when you participatecher3olar Award, please check all apply.

2004
Student
Teacher
Architect
Interior Designer
Visual Art Designer
Industrial Designér
Electricity/Utility related professional
Others, please specify
2005
Student
Teacher
Architect
Interior Designer
Visual Art Designer
Industrial Designdr
Electricity/Utility related professional
Others, please specify
2006
Student
Teacher
Architect
Interior Designer
Visual Art Designer
Industrial Designér
Electricity/Utility related professional
Others, please specify
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3. Please mark which describes the best for you befodeafter Solar Design Award about
solar PV products.

4. Have you tried to use solar PV product intarydesign project before participating the
competition?
Yes
No

5. Have you tried to use solar PV product into yowsigie project after participating the
competition?
Yes
No

6. Based on question 5, if your answer is yes, whttadrequency that you successfully apply
solar PV product into your design?
Every project
One in every two projects
One in every three to five projects
One in every six to ten projects
Others, Please specify
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7. Is there any commercial opportunity that comesaio gfter your participation in the solar
design competition? For example, the manufactupecgehed for commercialization of your
project from the competition or any client inquirgdout the similar design/concept by using
solar PV.

Yes
No
Please specify if you like

8. Please rank below benefits/gains that you védaanost from the competition. 1 is the most
significant one and 5 is the least.
Gained the knowledge of solar PV technology
Networked and exchanged ideas with other profeatson
The comments from the judges
Innovate on design with solar PV
Team working/Individual accomplishment for project

9. Please select which best describe you: Duectexperience of Solar Award, | know more
about the renewable energy other than solar pameh as wind power, geo-thermal and bio
fuel.

Strongly Agree
Agree

No Opinion
Disagree
Strongly Disagree

10. Assume that there is budget constraint foiStblar Award, based on your previous
experiences and the gains from participation, atewilling to pay NTD3000 to register for
this competition?

Yes
NO

11. Based on my experience, | am willing to pay maxn and no more than dollar to
join the competition.

12.a Was any of your design project selectedtimédinal run?
Yes
No

12.b If yes, did you receive an award?

Yes
No
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Last page:

Thank you for your help fill out the survey. If yawould like to know the survey results, please
leave your email address. | will provide a repord aotify if you win the gift (an I-pod shuffle).
Please use the comments column if you have anyiqne®r suggestions, or you can email to
mcl101@duke.eduf you would like to forward this survey to yotlgam members, please copy
and past the below link. Your forwarding will inese the representativeness of the survey and
reflect the experiences of the contestants.

| " # $%&' & (

| want to receive the report
| want to join the lottery shuffle.

Please leave your email

Comments to the Solar Award:
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APPENDIX 5: Summary of the Survey Results from 20%Responses

L B T A A 2

I DU 2 N 0 eSS ALR R AL (DRI

Please select the year and which group you participated the solar

award Response Response
Percent Count
2004: K18 3 e 2004: Architecture 14.0% 19
2004: Campus gate
2004 £ BN\ D RS P 147% 20
N 12004: Energy generation/Application on campus
200442 [ 14.0% 19
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2006: AR TR I G ] P0G SalaY [ERdmerisdeagn 140% 19
2006: 54 B S S l:' [2006: Solar toy and educational tool/aid 147% 20
k s T G
- P 2006: Outd it
2006:7 MK Rt [ e £ A 18.4% %
) . 2006: Solar racing Car
2006 ARG A dagH [ ] 16.9% 23
answered question 136
skipped question 0
2 RENEUT/BES S 2NEHE .
EEH S
What was your occupation at . e A AR A AT s .
B e ] HEMREE  SNRMIEES e TEAIR Y THATREH i "“:::':‘t“
|§tudent Teacher Architect Interior Designer _ Visual Art Designer __Industrial Designer_Electricity/utility professional others |
2004 71.6% (63) 2.3% (2) 6.8% (6) 1.1% (1) 0.0% (0) 1.4% (1) 45% (4) 12.5% (1) 88
2005 50.8% (32) 12.7% (8) 6.3% (4) 3.2% (2) 1.6% (1) 4.8% (3) 6.3% (4) 14.3% (9) 63
2006 47.0% (31) 6.1% (4) 6.1% (4) 3.0% (2) 0.0% (0) 7.6% (5) 9.1% (6) 21.2% (14) 66
SIS H BB —IRI Sy, R
If you have more than e
g:f:"a““”‘ plesse specify L2 #4i BENBLEE  SRREAREE mﬁ’“;zmﬁw TR BHARES Eils R":’”':“
£ ount
|§tudenl Teacher Architect Interior Designer _ Visual Art Designer __Industrial Designer_Electricity/utility professional others |
2004 40.0% (12) 6.7% (2) 10.0% (3) 6.7% (2) 0.0% (0) 6.7% (2) 10.0% (3) 20.0% (6) 30
2005 26.3% (5) 5.3% (1) 15.8% (3) 10.5% (2) 105% (2) 5.3% (1) 0.0% (0) 26.3% (5) 19
2006 28.6% (6) 9.5% (2) 4.8% (1) 4.8% (1) 4.8% (1) 23.8% (5) 4.8% (1) 19.0% (4) 21
I, R 22
answered question 140
skipped question L]

55




s R 2 A T R S TE AR ) A e 2

Vi P

Have you tried to use solar PV product into your design project before participating the competition? Response Response
Percent Count
Yes » 225% 38
No. 7 68.6% 116
I B 8.9% 15
answered question 169
skipped question 0
5. 2 FFE LB, PR A AT RG  ETE R R et A e 2
Have you tried to use solar PV product into your design project after participating the competition?
Response Response
Percent Count
ves £ | 52.1% 8
No
= | 396% 67
Not .
sue | Az 8.3% 14
answered question 169
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