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WUTTIPAN KIATRUANGKRAI: INNOVATIVE SYSTEM TO IMPROVE ENERGY SAVING BEHAVIOR
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SIRICHARQEN, Ph.D., 330 pp.

This thesis aims at developing Innovative system to improve energy saving behavior in public
school. The objectives of study are: (1) to discover the barriers that obstruct electricity saving in public school
(2) to develop Innovative system to improve energy saving behavior in public school accorded to those barriers
(3) to discover the effect of Innovative system to improve energy saving behavior in public school to saving
behavior of sample classrooms (4) to assess the acceptance from users of Innovative system to improve

energy saving behavior in public school.

The methodology of this study was Research and Development (R&D). Research instruments
consisted of (1) a computer game “Power School” (2) Wireless Indoor Electric Appliances Monitor (WIEAM)
(3) interview record sheet (4) Observation record sheet (5) Questionnaire. Samples of this study were consisted
of persons in public school which under Office of the basic education commission, Ministry of Education, such
as School management, teacher and students. The management from organization which related to electricity
saving campaign such as Electricity Generating Authority of Thailand (EGAT) and Metropolitan Electricity
Authority (MEA) also included. Quantitative statistics used in this study were frequency distributions,

percentage, mean, standard deviation and paired t-test.
The thesis pinpoints that:

1. The top three important barriers obstructed saving electricity in public school are; (1) Value and

Distortionary fiscal and regulatory policies (2) Time and priority (3) misplaced incentive

2. The electricity wasted behavior of samples were reduced from 20-46% when use the Innovative
system to improve energy saving behavior in public school and saving behavior evaluation after

experiment were significant higher at the .05 critical alpha level.

3. The technology acceptances from user for the Innovative system to improve energy saving

behavior in public school were evaluated as accepted for all aspects.
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N. NITLIUNNIWRUINARATUTTINY8Y Booz Allen Hamilton ﬁﬁmﬁfm wisuun 7
Funon 1Fun
1) NIIRRUINAYNTA1NTUNARA U1 bual (Development for new product
development strategy)
2) NM3A5T1943IALUIANNAR (Idea Generation)
3) NIARNTIRNLAZN1TUIZINUILUIANNAR (Screening and Evaluation)
4) nN19IAINTRAIUGINA (Business Analysis)
5) NINRUINARSA T Wd (Development)

6) NIINARDLINARNNUT WK (Testing)

7) msnuans st il giiswatiae (Commercialization)

New Product Strategy
Development

Idea Generation I

Screening & Evaluation |

Business Analysis l

Development I
Testing |

Commercialization

gﬁﬁ 2.7 NTTUIUNITNBNUNNARNA U N e89 Booz Allen Hamilton (Booz Allen Hamilton,
1982)

2. NTTUIUNINAUNLARTT luseea Robert G. Cooper Usznavld@ae 6 Fupau
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NIELAUNTWAILA Go to development Aaufiazidinlgdunausiely
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|dea screen Second screan Gotodevelop Gofotest  Goto launch Post [aunch
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(PLR)
Idea afage otage atage oiage Stage
siage i 2 3 4 5
Discovery  SCoping Eu&;gzs Development Testing Launch

317 2.8 nszuauNeRREARADE MM Cooper's Stage-Gate Model (Cooper R. G, 2001)

A. NTTLIUNITNENUNARA U b8 Crawford & Di Benedetto 13znatifng)
1) ﬂ’]ﬁ‘ﬁ‘zuLL@zﬂ’]a‘ﬁma@ﬂTﬂmm Opportunity Identification and Selection

2) NN9ATNATIALUIANAR Concept Generation
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N9zl NAn/lATIN1T Concept/Project Evaluation
NNIWBNUNHNARNA U Development

nMstNansi el ludeangmanm Launch

Opportunity Concent Concept/

Identification

2 Project Development
Generation j P

& Selection Evaluation

917 2.9 nezuauNIRUNARA D a9 Crawford and Di Benedetto (Crawford and Di

Benedetto, 2008)

Lo

. NTZUIUNINRILRARS U ludaas Ulrich and Eppinger Usznauldfiog

7. N3N UNAN U N ARA TS Planning
8. NN9NLUIN NIRRT HARSA TUH Concept Development
9. N1708NLULATNWIINTANETNARA T System-Level Design
al a o & . .
10.  NNTRANLUUINUAZIALANARS W Details Design
1. NIVARAU WAXTAINATNARSI T Testing and Refinement
12 nIN@RLietinaangmaa Production Ramp-Up
Phase 0 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Concept System-Level Datall Testing and Production
Planning | pgvelopment Design Design Refinement Ramp-Up

917 2.10 nazuauNIRIWINARA T B89 Ulrich and Eppinger (Ulrich and Eppinger,

2012)
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gﬂﬁ 2.11 Tuwna Technology push and Market pull (Rothwell, 1994)
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gﬂﬁ 2.12 LHUNIN Technology Acceptance Model (Davis et al., 1989)
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6. N17RANLLLILATAINA4E (Instrument Design)
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FIN3NT 4.1 NFAANNIANY (Classification) 1e3gLlassANTAI919N19LseNTANAIINY

Category wnanyyaialassa

Topical Barriers wilanzsaassn

References duds

(2011}

Economic: Financial

audrTRdaRmdaefuiunTIEY ARG
(2006}, Sadiancu, (2008), Schisich and
Gruber, (2008), OECD, {2011), Kostks et al,

Hidden cost (lfamisauag)

Ostertag, (1999), Somell, (2000, de Groot et al, {2001),
Magetha and Belachandra (2004), Rohdin and Thollander
(2006}, Sardiznou (2008), Kershaw and Simm (2014)

Access to capital (meshiumraniugm)

and Belachandra (2004), Rohdin and Thollsnder (2008),
Sardianou (2D08), Wang et al, (2008), Kershaw and Simm
{2014)

Risk (mromding)

Hirst and Brown, {1990), Somell, {2000), de Groot et al, (2001),
Magetha and Belachandra (2004), Rohdin and Thollander
{2008), Wang et =l (2008), Kershaw and Simm (2014)

Time and Priority (a0 uay dwfuanudw)

Weber,

Economic: market failure

qusrTmiiiaaingodiAe uin Wawlan

ATAETR

(1997), Somell, (2000),

Magetha and Belachandra, (2008),
Cardiznou, (2008}, Schieich and Gruber,
(2008), OECD, (2011), Kestks =t l, (2011)

Sorell, (2000), Brown (2001), de Groot et al, (2001), Nagetha
and Belachandra (2004, Rohdin and Thollander [2006),
Sardiznou (2008), Kershaw and Simm (2014)

Imperect information (mel@8utayai luawysal)

Correll, (2000), Brown (2001), de Groot et 2l (2001}, Rohdin
and Thollander (2008), Sardianou (2008), Wang et 2|, (2008),
Schleich and Gruber, (2008), Kershaw and Simm (2014)

Split incentives {usiselavigauonaan)

Hirst and Brown, {1990, Jaffe and Stavins, (1994)
Sorrell, (2000), Kershaw znd Simm (2014)

Principzh-agent relationships/ Misplaced incantive
[msasiusigalan lumne )

Hirst and Brown, {1990, Jaffe and Stavins, (15%4), Somell,
{2000], Brown (2001], Rohdin and Thollander {2006)

Lack of technology and technical skils
(mmwaiuial uamtas:)

Comell, {2000), Brown (2001), de Groot et al, (2001), Rohdin
and Thollander (2006), Sardianou (2008), Wang et al, (2008),
Trianini and Cagno (2011)

Lack of trained manpower (wayaaiesiERTmEwE)

Riera (1996), Somell, (2000), Brown (2001), Sardiznou (2008),
Wznag et 2, (2008), Schleich and Gruber, (2008)

Complesity of design and struchre
[rrurfuausaiinsiafuuasmcaanuuL]

Sorell, (2000), Brown (2001), Wang et al, (2008),
Kershaw and Simm (2014)

Institutional

. ' aa e w
qUATTAIARI AN IR

ATiinenninATa

Weber, (1997), Magetha and Belachandra,
(2008}, OECD, (2011)

Diistortionary fiscal and regulatory polices
(wimnauasagenimmasam inonsu)

Brown (2001), Nagetha and Belachandra (2004),
Sardiznou (2008

Incentive structwre (TRsiaswHanaLLW]

de Groot et al, (2001), Nagetha and Belachandra (2004), Wang
et 2, (2008)

Public coordination program
[lsurmenrasnmasn i nsanes o)

Magetha and Belachandra (2004), Kershaw and Simm (2014),
WWzng et 2, (2008],

Organizational

qaFrrmiliiaduama Tt uia aeenT

Weber, (1997), Somell, (2000, Sardiznou,
(2008), OECD, (2011), Kostka et 21, (2011)

Poor purchasing process/procedure
[nerumstadai linensan)

Sorell, {2000), de Groot et 2l. (2001), Kershaw and Simm
(2014)

Lack of energy saving awaneness
[rmermasninlumslslandan)

Somell, {(2000), Nagetha and Belachandra (2004), Rohdin and
Thollander (2006), Wang =t 2, (2008), Kershaw and Simm
{2014], Triznini and Cagno (2011)

Lack of management support
[ramsafuayuineuss)

Sorell, {2000), Rohdin and Thollander (2008), Wang =t l,
{200], Muthulingam et al, (3011], Kershaw and Simm (2014)

Behavioral and personal

larmiiAeduanaaaudyaaa
Weber, (1997, Somell, (2000), Nagetha and
Belachandra, (2008), Sardiznou, (2008),
Schleich znd Gruber, (2008)

Inertial change resistant (menadruaronldmunlas)

Magetha and Belachandra (2004), Sardianou (2008), Wang et al,
(2008), Kershaw and Simm (2014)

Wahes (melinmuen)

Stern, (1992), Creighton (1955), Nagetha and Belachandra
(2004), Wang et 2l, (2008)
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AUl lulsaGauiguna Wauainlassnimeasslulsa@audsag st (NsalAngn)

Fumu 7

Agana 3 Power School

(AUUANNANUIUTRI U Tiday 500 1m) -30000

>
AgUNIOl WIEAM $9uRARAS

(AUIUANNAUIUTRI U Fiegaz 1000 L) -60000

A13n1rs et @usnnd)

(A uUANA LU FeU faaaz 100 1nw) -6000 -6000 -6000 -6000 -6000
muﬁwqu -90000 -6000 -6000 -6000 -6000 -6000
Discount factor (Discount rate = 10% p.a.) 1.00 0.91 0.83 0.75 0.68 0.62
Present Value 1246i1v]1 -90000 -5454.5 -4958.6 -4507.8 -4098 37255
Cumulative PV 18951111 -90000| 954545 -100413.1| -104920.9| -109018.9| -112744.4
naley el

i fanasainnisannginssuduaes

(AN 20% T8NE ANTTHAULADINAARY) 113922|  113922|  113922| 113922 113922

A Tianaanng Ainssnlsznen

(31N 60% TANLAYATIALATAAUIAN) 29230 29230 29230 29230 29230
saunalssTaad 406222\  406222| 406222|  40622.2| 406222
Discount factor (Discount rate = 10% p.a.) 1.00 0.91 0.83 0.75 0.68 0.62
Present Value 1eNHalsy temil 36929.3 33572 30520 277455 25223.2
Cumulative PV e[ atlse Teid 36929.3| 705013 101021.3| 128766.8 153990

Cumulative PV vinaunatlselaainazsiuu -90000| -585252| -29911.8| 38996 19747.9| 412456
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muﬁwqu -90000 -6000 -6000 -6000 -6000 -6000
Discount factor (Discount rate = 10% p.a.) 1.00 0.91 0.83 0.75 0.68 0.62
Present Value ﬂumé}’unu -90000 -5454.5 -4958.6 -4507.8 -4098 -3725.5
Cumulative PV ﬂnmﬁunu -90000 -95454.51 -100413.1] -104920.9| -109018.9| -112744.4
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m”l,wv’hﬁ'@mmmanﬁmwﬂiw%
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souualez el 55432 55432 55432 55432 55432
Discount factor (Discount rate = 10% p.a.) 1.00 0.91 0.83 0.75 0.68 0.62
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Economic: Financial
aldrradaAndaefudunTdu AR
(2006), Sadiznou, [2008), Schieich and
Gruber, (1008), OECD, (2011), Kestka et al,
{2011)
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Ostertag, {1995), Sorell, (2000), de Groot et al, (2001),
Magethz and Belachandra (2004), Rohdin and Thollznder
(2008}, Sardiznou (2008), Kershaw and Simm (2014)

Arccess to capital (meuhfumaniug)

and Belachandra (2004), Rohdin and Thallznder (2008),
Cardiznou (2008), Wang et al, (2008), Kershaw and Simm
{2014}
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Hirst and Brown, (1980), Sarmel, (2000), de Groot et al. (2001),
Magetha and Belachandra (2004), Rohdin and Thollznder
(2008}, Wzng et 3l (2008), Kershaw and Simm (2014)

Time and Priority {1a1 way dwuanudiy)

Sorell, (2000), Brown (2001), de Groot et al, (2001}, Nageths
and Belachandra (2004), Rohdin znd Thollander (2008),
Sardiznou (2008}, Kershaw and Simm (2014)

Economic: market failure
- x4 .
qUdraARa R d AR BT Waulan
ArTaaTA

Weber, (1987), Sorrell, (2000),

Magetha and Belachandra, (2008,
Sardiznou, (2008), Schisich and Gruber,
{2008), DECD, (2011), Kostks et 2l, (2011)
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Somell, (2000), Brown (2001), de Groot et 2l (2001), Rohdin
and Thollznder (2008), Sardiznou (2008), Wang et 2, (2008),
Schieich and Gruber, (2008), Kershaw and Simm (2014)
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Hirst and Brown, (1980}, Jaffe and Stavirs, (15%4)
Sorell, (2000), Kershaw znd Simm (2014)
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{2000), Browin (2001), Rohdin and Thollznder (2006}
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Triznni znd Cagno (2011}
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Riera (1996}, Sorrell, (2000), Brown {2001}, Sardiznou (2008),
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Sorell, (2000), Brown (2001), Wang et 21, (2008),
Kershaw and Simm (2014)

Institutional
qdTTeARI AR s A My
ATdizaATlARTY
Weber, (1987), Magethz and Belachandrz,
[2008), OECD, (2011)
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Brown (2001), Nagetha and Belachandra (2004),
Sardiznou (2008}
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de Groot et 2l, (2001), Nagetha and Belachandra (2004), Wang
et 2, (2008)

Public coordination program
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Magetha and Belachandra (2004), Karshaw and Simm (2014),
Wang et 2l (2008),

Organizational
ua ! . B’
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nanTIagauanilsunsuy SPSS

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean
_ LightingAfter 13.8095 126 2.39237 .21313
Pair t LightingBefore 11.3968 126 3.83057 .34125
) FanAfter 13.7143 126 2.30775 .20559
Pair 2 FanBefore 11.1746 126 3.90093 .34752
Pair 3 ProjectorAfter 13.8730 126 2.28730 .20377
ProjectorBefore 11.5238 126 3.78569 .33726
] AirAfter 13.8254 126 2.00431 .17856
Pair4 AirBefore 11.2698 126 3.80192 .33870
) GenBehavAfter 13.5159 126 2.17893 19411
Pairs GenBehavBefore 11.1429 126 3.41459 .30420
) AttitudeAfter 18.3254 126 2.43254 .21671
Pair© AttitudeBefore 15.7540 126 4.28147 .38142
) AbilityAfter 18.5556 126 2.23269 .19890
Pair? AbilityBefore 15.5317 126 4.27960 .38126
‘ ParentAfter 18.4206 126 2.26045 .20138
Pair® ParentBefore 15.9841 126 4.62512 41204
Paired Samples Correlations
N Correlation Sig.
Pair 1 HghtingAfter & 126 430 .000
LightingBefore
Pair 2  FanAfter & FanBefore 126 .525 .000
Pair 3 ProjectorAfter & 126 522 .000
ProjectorBefore
Pair 4  AirAfter & AirBefore 126 460 .000
GenBehavAfter &
Pair 5 GenBehavBefore 126 495 .000
Pair 6 AttitudeAfier & 126 433 .000
AttitudeBefore
Pair 7 AbilityAfter & AbilityBefore 126 448 .000
Pair 8 ParentAfter & ParentBefore 126 433 .000
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Paired Samples Test
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Paired Differences
§5% Confidence Interval of the
Sid.Ermor Diffarence
Mean | Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  LightingAfter - L4270 353784 31518 1.78893 303647 7.655 125 000
LightingBefore
Pair?  FanAfter- FanBefore 153968 332503 29657 1.95273 312664 8.563 11 000
Pair3  Projectorhter- 13452 3.24300 28851 1.77742 292089 8131 12 000
ProjectorBefore
Paird  Airhfter- AirBefore 155556 338558 30185 1.95856 315285 8472 11 000
Pairs  GenBehavAfter - 137302 300585 26779 1.84302 290301 £.861 12 000
(3enBehavBefore
Pair6  AftudaAfar- 147143 390370 T 1.88315 320571 7.394 128 000
AttitudeBefore
Pair7  AbllityAfter - AbilityBefore | 3.02381 383872 4207 21.34681 370081 5.840 125 000
Pair  Parentifter- ParentBefore | 2.43651 417707 A2 1.70003 317289 f.548 125 000
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