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Managerial assessment in national forest using
Data Envelopment Analysis (DEA)
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Data Envelopment Analysis (DEA) is a linear programming based upon technique for measuring the relative efficiency contained
in the multiple outputs and inputs generated by managed entities called DMUs (Decision Making Units) . This paper introduces the
technique and focuses on some of the key issues that arise in applying DEA in practice. The practical case study concerned problem
of managerial assessment encountered by the district forest offices in Osaka, Kochi, Nagoya and Nagano regional forest offices
respectively. The application of DEA to the over all estimation of the managerial circumstances and to the guide in better perform-
ance control provided to emphasize the advantage of this method in examining the identification of efficient frontier and also better

managerial control of the inefficient peer groups.
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Example of data set in building a single input model.

Units __ Input(X) Output(Y) Efficiency(Y/X)
A 20 o :
B 3.0 3.0 2
C 40 2.0 0.5
D 3.0 15 2
E 3.0 i0 E
Improvement / Alternative units
Al 10 1.0 :
A2 20 f0 :
35
3 I Efficiency frontier ‘
| 2'5 \AZ .................
% L A -
E I .................. -
o A1 ................
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Graphical DEA efficiency measure: a single input-output.



FRARWFYE 70 1998

I B, M= 11d, AL XY BERIC STy b
L7cboTH2H, FEE BEESERODER KD
K&, TOEMECRDHBBEFIC1 LI L
N b, DEA TIIZIOEME, "KWY 70> 54
TUOEMATEYY . I OBEMI IS OB AR
TROBIN LN T 4~V ADKMER G2 5,
L E D LD B — T BTSN O ERME
EXBEE. BATTEICL A ERBEBRONKTIIDL
END, FEEOIFITPREEET LML, FilleF
VELTOEER | Y =0.5X +0.22 5255 DTH
B, ZOBEOMBIE TR L b 1o B AR
BRI RIFTH Y, TILHA2bDEIARTHAL, LH
Wi, £OEAGVIIREESORHEHRICL o TS
B Tihbb, BURGHICKIT 2R, TH
KokETOFHGIcED CEich Yy, FEAORRE
PRI REIZ R ITEB I L o TORYEENSB, T &
EEHRLTWD, Ihizx L, DEA ., "#hEMw 7o
T4 T OB DR L EEAE BB L4 55, ©
H O, ZOIKWGE ZH OEHHE BV ST &
DEA @7 70 —F OMELHIEIZ L Twnd,

Ko, M= 1% LICHEMBNLRBEAETHSL AD
WFLEEZ D, ZOHE, 3OOWERERRT S
ENTED, Thbb,

AN X BRI L TR 7274 7 ALICET
(ANJ1EFVE)

WY #EML T~ 2
(H &7 N 5)

- AT (X,Y) OBRFEREL T AL, A2LO
WERPICET (RREEFAE)

AR

ThHb, TNILLEY, WTFROWHRFEALTD A
DHIROATI LR 2 MMEEL 2 &0, LoD
LAV REEE T & (RRLATHETH B 2 & 2RI
LTw5,

2) 2AN—1HNREEY X T A

Riz, 2 AJME (X1, X2), 1 HAE (Y) 262 A
~FD6oDRERDOFREEZEZDL (K—-2), &
B, #ho X1,X20 2 AJiEE, BAESD 1 2ERT
BOCETAHEE L TRELALZDDOTH S, W—213A
N1IROCAT 2 #EEE e LCHEREZ Ty LD
DTHBED, BH LK P ANTHEON 25 2T
WABHERIIEEAL TS D, FEISEL hiEh b
EEEWEREEFRTIEEHSATH DL, ZOE,
BEM 7747 (DREEfE=1) &, #45 AB. BC

F—2. 2 ANJ1— 1 W o%pEs
Example of data set in building two inputs-single output
model
Units  Input{X1) Input(X2) Output(Y)
A 0.5 1.5 1.0
B 1.0 0.7 10
C 1.5 05 1.0
D 15 15 1.0
E 25 1.5 1.0
F 2.0 1.0 1.0
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Graphical DEA efficiency measure: two inputs-single
output.
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Characteristics related to production infrastructure of the district forest and final imputs/outputs factors for Model 1

and Model 2.

£FEM AIRER ATHE EHmE

RER  WEEE  BRR

FRAEAAY RIRE KRIEMGERT HEHRE

Jurisdiotional Artificial Artifiaial Annual increase Road Operation Invastigated Timbar Tending and Newly road
forest area  forost area forast ratic  Stocking  of stand stool density cost labor force produst thinning ratic constraction
(ha) (ha) ) (m®/ha) (m°/ha) (m/ha) _(1000yen/ha) _ (personsha)  (m®/ha) ) {m/ha)
Mean 12251 6291 §6.60 126 6.06 18.4 54.41 082 2.68 7.00 0.13
Min, 4800 1790 13.91 76 270 11.20 0.11 0.22 2.63 0.00
Max. 36579 14003 88,16 185 8.84 375 160.78 2.28 7.59 1241 0.46
SD 6335 2712 20.43 27 162 28,38 0486 1.64 2.00 0,09
Model 1 Input 1 fnput 2 Qutput 1 Qutput 2 Qutput 3
Model 2 Input 1 Input 2 Input 3 Input 4 lnput § Input 6 Output 1 QOutput 2 Qutput 3

AR A THE/ 2R
Artificial forest ratio = artificial forest area / jurisdictional forest area.

R R B R PR BN I I A TR IR

Tending and thinning ratio = tending and thinning area practiced / artificial
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A number of occurrences as the reference set.
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Input and output data set of two forest districts.
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Managerial characteristics of two forest districts.

Input Qutput
AINE THRE RER  HERE BREE GREEEISAE (REE REMNAENE Samnd
Artificial Annual increase  Road Operation “Investigated Timber  Tending and Newly road
forest ratio Stocking of stand stocking density cost labor force product  thinning ratic  constraction
&%) (m*/ha)  (m%/ha) (m/ha) (1000yen/ha)  (person/ha)  (m®/ha) (%) (m/ha)
Kochi 57.18 124 8.48 215 72.01 0.92 7.58 1.87 0.15
Matsue 52.51 89 6.55 10.8 32.98 0.94 1.53 12.41 0.00
Mean 56.60 126 6.06 184 54.41 0.82 2.68 7.00 0.13
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Computed target values on the frontier that represents Mie forest distrfct could be achieved.
Input Qutput
ALHRE EEE BEE HEEE BER (FREEAAYN 4R GEMNOEE REmeE
Artificial Annual increase Road Operation Investigated Timber Tending and Newly road
forest ratio Stocking of stand stocking density cost labor force product thinning ratic  constraction
(%) {m*/ha) (m*/ha) (m/ha)_(1000yen/ha) (person/ha) _ (m*/ha) %) {m/ha)
Mie 46,44 143 7.14 2141 36.37 0.50 1.41 4.28 0.09
Aiternative 1 46.44 143 7.14 211 36.37 0.50 2.48 7.54 0.17
Alternative 2 46.44 143 7.14 21.1 36.37 0.50 1.41 8.81 0.09
Alternative 3 46.44 143 714 21.1 36.37 0.50 3.85 4,28 0.09
Mean 56.60 126 - 6.06 18.4 54.41 0.82 2.68 7.00 0.13
i, IO OUEERIZERIMBOEKRETCBI b
150 NTVDREE R L 2SERTH Y . B 2ok
Mean S Aorative SEERB OIS & 7 - 1A L 5E S N

{1 Alternative 2
[ Alternative 3
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B—6. ZEEKREOYEH
Examples of managerial improvement strategies for Mie

forest district.
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