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ABSTRACT

This study is research of factors affecting of the construction efficiency of irrigation dam
for a case study of local administration in the lower northern areas of Thailand. In 2019, the lower
northern has 4 areas of irrigation dam, using estimated budget 1,370,000 Baht and having benefit
areas more than 7.5 million square meters. Basically, the construction of irrigation dam can not
know the efficiency due to construction work, how is the material resource used in construction
and the benefits to be received. Therefore, the mathematic model analysis is applied to calculate
the efficiency of production by using Data Envelopment Analysis or DEA via the Solver tooling in
Microsoft Excel for solve this problem. The factors of production are cost of materials and labors.
The factor of product is areas, which get the benefit and size of irrigation dam. It is found the value
of the Technical Efficiency and Allocative Efficiency of each areas are totally difference.

The results of technical efficiency (TEcrs) of 8 irrigation dam project have the technical
efficiency in unit percentage is 68.0, 51.5, 70.8, 48.5, 50.5, 54.3, 87.0 and 84.0 respectively. The
average value is 64.3 percent. The results Allocative Efficiency (AE) of 8 irrigation dam project have
the Allocative Efficiency in unit percentage is 67.3, 71.8, 70.8, 58.0, 58.0, 56.3, 68.0 and 72.0
respectively. The average value is 65.3 percent. The lowest efficiency dam is 56.3 and the highest
efficiency dam is 72.0 and the ratio between the present value Benefit Cost Ratio (B/C) of the
irrigation dams in 4 areas are 36.62, 23.05, 29.94 and 18.66 respectively. The average value is 27.072
that mean it has economic worthiness. There are 4 agriculture areas, where are received the directly

benefit including: Mae Poen district, Krok Phra district, Chum Ta Bong district and Mae Wong district.

Keywords: Efficiency of Production, Factors Affecting, Irrigation Dam
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inwas S1uau 1 U3 Andudosay 20 vesuTEnY Hemuaiidussansamlunisdiduny uazezuuy
Uszansnmadeluteauud CRS Wiy 0.53 azuuu UssdvBnmiedsmeliteausi VRS Wiy 0.69 uay
Scale Efficiency waewinfu 0.70 [3] Ussansanuaziadeiifinaseuszaniamnisendunuvesannsal
wiRngdeuludmiauviansaiu 31w 19 wis Inglddauuu Data Envelopment Analysis: DEA Tun1s
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& 4 Adan AT Nuiiilazu n319 817 g9
o (un) (um) Uszleal (13) @) (1) (1)
BhEJﬁ 1 63,000 21,300 500 0.80 4.50 1.00

: Keft 2 89,900 30,000 500 0.80 8.00 1.00
BhEJﬁ 1 191,600 54,000 1,000 4.00 50.00 0.30
? wsuey 186,300 54,000 800 2.20 38.00 0.00
BhEJﬁ 1 157,900 45,000 600 1.00 10.00 2.00
’ Keft 2 124,800 37,800 600 1.00 10.00 1.50
N’]EJ‘ﬁ 1 135,100 35,100 400 3.00 15.00 1.50
‘ Keft 2 111,300 30,000 400 2.00 10.00 2.00
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(um) (um) Useloi(ls)
(1ung) (1ung) (uns)
1 v v v
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3 v v v
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2. umansudtlymdng nieTeissAnsnmain DEA msuszgndld DEA aduanlne
A. Chames uag WW Cooper ifntulull w.a. 2521 ngl¥ndusegnaiiiont missmsdadula (OMUs)
dmdulumausnitlélunisuiuszansninees DMUs Ao luima CCR (Chames, Cooper & Rhodes) Wag
Tuiaa BCC (Banker, Charnes & Cooper) Liulsinafifinsufudssanlanna CCR

msneinsoutioya Data Envelopment Analysis iun1sinussavamlunisdiuamd
Ligsfifonnanfeafiunisuanuasnnud uazanunsatnussansamlunsdfidnaretadonisndnuasvany
Padumandn (Multi Input and Output) Taen sT4lusunTILTaEY (Linear Programming) Fadugunuy
nsadinaaniiannsanadniiaenadesiudouladediauagliilsituingussasddigaganiu
17{(;1'5&15 (Charnes, Cooper & Rhodes, 1978) [6]

MsimseiUssans amnnsaiunuieadislassnisihenaiii 4 fuil iieusyneums
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TumsTaramseniiueazdadulsyinsmmdadiouiioumhondn dadusd

Relative Efficiency = Weight sum of output / Weight sum of input

a1unsaLsuaunstasaaunsi (1)
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N13ANUIIUSEANSAINAUMATA (Technical Efficiency: TEcrs) wagUsz@nsninaiunis
9955 (Allocative Efficiency: AE) lngdenfiansannenutadenisngdn (input-Oriented) undaausufigiu
WUUHARBUWNUABYUIAWUTHY (Variable Return to Scale: VRS) 3aaziiinludiuveininitulds

(Convexity constraint) leliuudiaesanunsailseuiisuussansnmveshsindulalusuianeiu

l9a819uwase

4. Nan133Y
Mnnguiregidlasanshenmiving 4 fegmeldauiuinveutesesnsnasosdiusiosiu
lufufidminaamionaudns Feldreataudnataludaed we. 2562 $1uau 4 Hufl wan1sTasIgvim
UszAndainiia 8 tolu 4 sUkUU @unsaagunaidunisiadisuiisulszdniaimnisinunadie
(Technical Efficiency: TEcrs) Usg@n5A1mn1ea1un1sinassnsnenns (Allocative Efficiency: AE) wag

yar1agiuvewauszlev (Benefit Cost Ratio: B/C) Aum151991 3 §3A13197 5

A15199 3 WSguWigunan1sUseiuuseansnnmennunaila (TEcrs)

e nan1sUssliudsEansnmnnesnumaiia (TEcrs)
o gﬂmuﬁ 1 g‘LJLL‘UU‘i?i 2 g‘LJLL‘UU‘i?i 3 g‘LJLL‘UU‘i?i 4 1de
1 1.00 0.57 0.27 0.88 0.680
2 0.71 0.40 0.34 0.61 0.515
3 0.78 0.94 1.00 0.11 0.708
4 0.63 0.53 0.78 0.00 0.485
5 0.56 0.28 0.24 0.94 0.505
6 0.67 0.36 0.30 0.84 0.543
7 0.48 1.00 1.00 1.00 0.870
8 0.56 0.80 1.00 1.00 0.840

\ady 0.674 0.610 0.616 0.673 0.643
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NAN5199 3 eiuledn nan1sUsEuUsEANS AN umaila (TEcrs) Wwaesia 8ty a9
4 sUuuu fAafewinduiesas 64.3 laedl 4 the Ao /el 1, 3, 7 uag 8 IA1UsEANSAMMIumATlA
gendnAiadewiiuiesar 68.0, 70.8, 87.0 Uag 84.0 MuAWU ’elndesn 4 e fe Hnef 2, 4, 5 uae

6 fA1UsEANS A NMIUATARNINANRAEYINAUSBEaY 51.1, 48.5, 50.5 way 54.3 AUAGU

A15197 4 WSguigunan1sUseiuUseansnnmNan1un1sInassnsnenns (AE)

. nansUsTUUTEANE A NIIAUNTIRaTININEINT (AE)

Her g‘ULL‘UU‘ﬁ 1 gﬂLw‘Uﬁ 2 gﬂLL‘UU‘ﬁ 3 gﬂLL‘UU‘ﬁ 4 1de
1 1.00 0.56 0.27 0.86 0.673
2 0.99 0.54 0.34 1.00 0.718
3 0.67 0.93 1.00 0.23 0.708
4 0.73 0.81 0.78 0.00 0.580
5 0.80 0.28 0.24 1.00 0.580
6 0.84 0.36 0.31 0.74 0.563
7 0.63 1.00 0.43 0.66 0.680
8 0.65 0.81 0.42 1.00 0.720

\ade 0.789 0.661 0.474 0.686 0.653

9NA5197 4 iUlEn HansUsTRIuUSYANE AN IS IRASINENENNS (AF) lAETs 8
f1e 99 4 ULUY fianaduwhiudesay 65.3 laedl 4 de fie ehedl 1, 2, 3, 7 uay 8 SAUszansan
‘vnqéw”wumsﬁmassw%’wmﬂiqmdwmLaﬁawhﬁ’u%faaaz 67.3, 71.8, 70.8, 68.0 WAz 72.0 HINAIAU fed]
Wiaesn 4 the fie Wedl 4, 5 uay 6 IAUsEAS ATINIRIUNNTSRasINSNEnssnIA AU YAy

58.0, 58.0 Wag 56.3 AUAGU

M54 5 yardagiiuvamaustlon (Benefit Cost Ratio: B/C) ¥is 4 fuil

N warrUagtuvewauselevl (B/C)

" Fufi1 | iz | w3 | duine | wde
41 35.48 76.48 19.68 17.75 37.348
IS - 8.12 19.93 13.86 10.478
99813997 47.86 13.27 44.32 26.57 33.005
HudrUgnaslsseu 60.01 20.18 33.09 21.87 33.788
1 lwdesdoidu 1 36.06 13.30 23.86 12.85 21.518
Fnlwadesdniqu 2 40.36 6.96 38.81 19.06 26.298
\nde 36.628 23.052 29.948 18.660 27.072
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NAN3197 5 iuladn yadagturemauselevil (B/C) waens 4 Wuil vesity 6 vila &
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ARG 27.072 Taed 2 Wuil Ao Wuidl 1 uay 3 lyaddagturesmausyluvigainiAnadeniy

U

¥ ¥ o
| =

36.628 Uz 29.948 AUAIAU HUNTIWREBN 2 WuN Ae WunT 2 uay 4 Tyardagiuvewalselonian

AANRABYINAU 23.052 kay 18.660 ANAIAU

5. afUsI8NALATTBLEUBLULNISINY

- e

nn1sanwvadeninadeuseansainnisneas1eennidl feivadedndife A1ian

q
v v '

AL wazHandn Ao Hunnilasuusslovd vuiaamning Auen wazANEIvEenA Ingiiu
F5udsslomidmadeusyannmmsnoasisenathanniian

mMsUsEluUsEanNsAMmmessnuwmaila (TEcrs) azvipulsfiuiisanuaiunsalunisuan laanns
Tdndnvosdadonsnaniidunusiiian a Usuunisudanieg dslassnsiienntini 8 dheves 4
suiuy ddruszaniarmnisiumatiainduiesay 68.0, 51.5, 70.8, 48.5, 50.5, 54.3, 87.0 uag 84.0
muasu Tnefinnadewinfuiosay 64.3

M3UsTNUTEANS A NemunNInasIninenns (AE) avvieuliiiudsanuaiunsalunis
nanvaamhendniiazldtadensuanludaduiivanzauneldteulvvasssiunadedonsudediduog
Falasansehevatinga 8 sheves 4 sUBUU fiAUsgavsanmnenumsdnasminensviniuiesas 67.3,
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