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Abstract

This research aimed to 1) analyze technical efficiency 2) measure the efficiency
values from the production scales and 3) analyze the amounts of appropriate
production factors of every province in the North East of Thailand in 2015 using the
Data Envelopment Analysis: DEA technique. The results showed that the 20 provinces
in the North East region had the average overall efficiency (Global Technical Efficiency:
CRS model) valued 0.904. The average of Pure Technical Efficiency (VRS model) valued
0.949 and the average of Scale Efficiency (SE model) was 0.950. The result showed

eight provinces applied all 7 production factors which were above what is expected.

Keywords: data envelopment analysis, technical efficiency, input-oriented efficiency

approach, scale efficiency
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Wudns S.D.=167,680 Wuans dnsldluiiadevinfu 994,639 Alatndaedalus Suszens
Soussnuadsviniu 497,854 Ay SD. = 290,056 M fuAinanunsIadewiiiy 2,464,620 19
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5.008,465,585 &1UUW S.D. = 2,882,566,859 AU fem151ii 1 (Table 1)

Table 1 The result of analysis of general information

Variables Count Minimum Maximum Average S.D.

Gross provincial product Baht 43,385 97,963 63,794 11,937

Per Population

Oil consumption Thousands 22,870 770,218 142,302 167,680
of liters

Consumption of electricity Kilowatt 174,377 5,112,855 994,639 1,310,335
per hour

Labor force Person 154,300 1,392,103 497,854 290,056

Used of agricultural areas Rai 74,189 8,385,082 2,464,620 2,097,245

Used of non-agricultural Rai 204,803 2,694,934 1,254,703 846,994

areas

Total expenditure per Baht 12,178 22,562 16,928 2,737

Household

Annual provincial budget Baht 1,872,285,869 14,290,817,157 5,008,465,585 2,882,566,859

NaMTIATIEENTIAUSEATB N AL UUIaY DEA WUl dwinlunany Juosnidaanile
w1 20 Fan¥n dA1Uszansanlagsauvinfy 0904 98111508 LUNLNESTNYe AL
Ussvsamilaidu 2 n3dl Aoamuiiuszavsnmanmsiiwaianisuandivanzay wuin Samdn
TumansSusonidoaniens 20 Saudn TAUsEAMBA MM AMATANISHARRADYINGY 0.949
wazAuiuszAnSnmaesunnisandimunzan wundialunansSusendsanile 20
Fonda fiAUsEanSnmuewuanIsuaneaswindu 0.950 fannseit 2 (Table 2)
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Table 2 The result of analysis of the efficiency of factors utilization

Model crs vrs Scale efficiency

Number of provinces studied 20 20 20
Number of efficiency provinces 10 12 10
Average efficiency score 0.904 0.949 0.950
Maximum efficiency score 1 1 1
Minimum efficiency score 0.702 0.791 0.743
Number of provinces that are more efficient 13 15 13

than the average

Number of provinces that are more efficient 7 5 7

than the average

Table 3 The analysis of the stage of production

Provinces crs vrs Scale Stage of
efficiency production
Kalasin 1.000 1.000 1.000 crs
Khon Kaen 1.000 1.000 1.000 crs
Chaiyaphum 0.702 0.836 0.839 irs
Nakhon Phanom 0.790 0.791 0.999 drs
Nakhon Ratchasima 1.000 1.000 1.000 crs
Bueng Kan 1.000 1.000 1.000 crs
Buri Ram 1.000 1.000 1.000 crs
Maha Sarakham 0.964 1.000 0.964 irs
Mukdahan 1.000 1.000 1.000 crs
Yasothon 1.000 1.000 1.000 crs
Roi Et 0.757 0.804 0.942 irs
Loei 1.000 1.000 1.000 crs
Si Sa Ket 0.919 0.970 0.948 irs
Sakon Nakhon 0.905 1.000 0.905 irs
Surin 0.803 0.838 0.959 irs
Nong Khai 1.000 1.000 1.000 crs
Nong Bua Lam Phu 0.713 0.960 0.743 irs
Amnat Charoen 1.000 1.000 1.000 crs
Udon Thani 0.768 0.922 0.833 drs
Ubon Ratchathani 0.755 0.861 0.876 irs

Remark crs = constant return to scale, vrs = variable return to scale

9NA597 3 (Table 3) wansliifiuinAnniswasuamadunsumsnIsinns
ninensaeludantn wioenananlinddifamindidnislddesunsnanegsldfiuszansam
esaniinslédedenisnamivanusnduinndesualau waznuin Jmindund uaswuy
unasAy Yeulda aiaviny anauns a3und gassndl warquatiwstl (udaniniidl

41



Rajabhat J. Sci. Humanit. Soc. Sci. 19(1): 36-45, 2018

UsganSn1mmianalda warUseanSnnmaeaunnminin 1 havsleyinnisItasIEneanISHan
wudmasnuNwazenssll egluannenaldneruinanad

Table 4 The analysis of the use of factors of production in excess of the target

Use of Factors of Production in Excess of the Target (Percentage)

) : . Used of Used of non Expenditure  Annual
Provinces QOil Electricity Labor ) . .
agricultural agricultural per province
cons. cons. Force

areas areas household budget
Chaiyaphum 67.81 20.00 19.76 19.65 121.15 20.28 29.40
Nakhon Phanom 26.52 37.04 30.38 63.68 27.85 26.97 32.09
Roi Et 44.51 25.00 24.45 49.33 25.49 24.48 37.96
Si Sa Ket 44.91 4.69 8.81 42.67 4.00 3.55 18.53
Surin 40.21 20.97 19.43 57.85 21.05 19.58 29.98
Nong Bua Lam Phu  23.15 20.00 35.03 13.60 6.06 4.14 4.37
Udon Thani 49.02 25.77 34.32 14.81 17.54 35.00 8.64
Ubon Ratchathani  41.09 16.22 26.52 49.11 50.28 6.54 45.47

91nM151971 4 (Table 4) wanslidudsnsldnsnennsiiovhnsudnfiunndud e
FremsilTeuiieuuiinansididedenmsudniimunsau fuusinanisiddedensuaniildass
Aiuandlunsd 4 fe Sesazvonslitadonisudnii 7 Ussnniiuaindimane dienns
Usuussuszavisnmnsvhaansnsalduuudiass DEA WilefmuauuInisnisusudgeguuuy
Hafomandn ielmArenumangamntudeisuifisufuimiaiitussansawlunguid
aruadeadsiuresnslinineinsiunisnda Jslunuudiaes DEA Sendn wiiednede (peer
group) FaswaziBenlunsedi 5 (Table 5)

Table 5 The analysis of the provinces in which a unit references (Peer Group)

Provinces VRS score SE score Peer Unit references Lambda weight
1 Kalasin 0.042
8 Maha Sarakham 0.158
Roi Et 0.804 0.942 9 Mukdahan 0.405
12 Loei 0.026
14 Sakon Nakhon 0.369
1 Kalasin 0.012
Si Sa Ket 0.970 0.948 8 Maha Sarakham 0.698
12 Loei 0.051
14 Sakon Nakhon 0.240
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Table 5 (Cont.)

provinces VRS score SE score peer unit references lambda weight

1 Kalasin 0.010

Surin 0.838 0.959 8 Maha Sarakham 0.850
9 Mukdahan 0.092

12 Loei 0.004

14 Sakon Nakhon 0.044

Maha Sarakham 0.047

Nong Bua 0.960 0.743 9 Mukdahan 0.194
Lam Phu 18  Amnat Charoen 0.759
5 Nakhon Ratchasima 0.116

Udon Thani 0.922 0.833 12 Loei 0.884
1 Kalasin 0.142

Ubon 0.861 0.876 2 Khon Kaen 0.011
Ratchathani 14 Sakon Nakhon 0.848

nan1siATEilofunisdBivesdininienidn alasiny qiuns vusstaadng
9A5571 uargUaTIvs Tl MenTilasziaindviinnuadie (lambda weight) sazuansis
AuAdEARatusEIamLIEENBe Larmhefiviinsiesesd Taefldwindu 0 - 1 1y Swie
Youidn GeiluszAnnindinin 1 fdnvazvesnslitadenswanlndifssfudminnmdus
WasAL ynAs Lae uazanauns dadudmindifinislddadenisnanegaiuszansam
TnefisziuanuadIewintu 0.042, 0.158, 0.405, 0.026 waz 0.369 157471 5 (Table 5)

aAUseNa
unanuidilunisiiaueisnsinsznuszaniamniaasugaans Jaiinannis
nugunMsUIsuisudndiuseninatadeingi (mput LLauﬁmawamam (output) ¥11A"3

a

ATUINUSEANS A NIEIATANITILATIE AT LA UNT 9 Lwammmmam (best practice) uaz
ﬁmumi‘mmmmuumquuﬂizﬁmmw (efficiency score = 1) n¥sniuagihesu SRS
Wiguifisufugadand1n nansiAsgiagianiszoyineszninafiangafuafiiinis
a5z winii 2 Andlndfunanahefithunieseiiuiiusyansam BednAeaeswinaiu
Banandliidiuingedivinisiinssiduriauszaniniw nsAnwldvbuennislimineins
(input) VesmAnySusenideamilers 20 §¥a WvhnsWssuieuUsyansnmiues Fawa
MR RFoLUUSIans DEA wuin Semdnluniansfusonidsaniens 20 Swmta @ 12
Jwmiafiuszansnmmianaia @61 VRS Score = 1) wazdl 8 Saninfidwinusyangainmag
wiadlalunisldmsnensnisnda (e VRS Score #inin 1)
mslesetunsinseilunmnirasindu dwfisenisiaueyuuesnisiasizi
prawatalng 9 Lwammuuuaq mal,ﬂua]mﬁmuluﬂﬁ’msn RANWIRIannY0IAINT

Usgansnmludedneely smf\]'mmaﬂ'mm3'1vmwmuwﬂwmmwmmmimumﬂ%m‘wmm
Na mﬁ”luaalmmuﬂaawamw (efficiency = 1) ia3esile DEA Hanunsoimseildiong
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Fanaruinannislininernsnisuanvialeuiniiuly §m1519d 4 (Table 4) mandanda
waiuannisldnineinsamtmaneidmuaiagilvinmangseduuseansaim g
nsgvIuNTALRIna1 7t a111507915AN91NNGUENBI (peer group) Liesandminiiog
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seauUsyansamlenely
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HANTIATIENMITIAUTEENT AL UUT1a03 DEA wulndwinlunipng Tusan-
Boawile 20 fandn flAuszansnmlnesan (CRS model) winfu 0.904 Fsanusadiuun
uwndsisnveseuiuszavsnmldidu 2 n3dl fo muilszdvBamainnisimada nsnand
wangay (VRS model) wuindsninluniang fusenidoaviions 20 fanin aseansain
mawaliamandniadeinfu 0.949 uagaruiuszdniaindevuianisaniiangan wui
Fnfolunangfusenideanie 20 Smin TAszAEnIMveILIANITNER LRABLYINAY 0.95
Tngfianiadond uasnun umiarsaiy fouida aiaziny anauas a3uns 951l uas
guass1ll Wudwmindisiussansammanaia wazuszdniamdovuiainit 1 wazdu
Finfaidanuszavsammavain warUszdvsnmrennananlaeiusuiiisuiuimia
du amminndmiadanandnslitadensnaniudinme Sadgmdnanannsaudly
semsinwUSsuifisurinegmsldtiadonsadnandmiaiidumiesisde wazthesdanud
fldanusuuss dieannslidedomsnanidielieglugaingan diluganauiiuszansaimmg
wiatialunslddadumsnanseoly

AnAnssuN1sUsEANA
unerwiiarllansodufagaldiasmnuadoyaainuiesvnisuansuna fideu
vevauAn Wmihiguszaunuvesdiinanuadifuisnd suinsuissemalne ddnau
IAswgRINsLnERS wagdtinnuannssuMsiRNsAssgiauardsuwiend Aldliuins
Fudeymidusgainaonin aulsslond warossnUsslsnildnnunanud filsuresnai

v '

Adlvifunguidmihigusraninuiang 1 waeniviaglaiilonasiunuiusnaaealy
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