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The Weight Analysis of Evaluation Indicators for Assessing

Livestock Manure Treatment System and its Technology by AHP
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Summary

The objective of this study was to suggest strategies for improving [Livestock Manure
Treatment Systems and Related Technologies Assessment Programj. Analytic Hierarchy Process
(AHP) was used to evaluate reasonableness of applied weight value for assessment and improve
program management strategies. Results of mail survey collected from animal manure treatment
technology specialists of 30 companies nationwide were used for AHP. Company’s ability,
technological prowess, facility’s convenience, economic feasibility are four important aspects of
assessment program evaluation using AHP. More than 70% of the respondents said they were
overall satisfied with the objectivity of assessment program regarding above four evaluation
aspects. However, only 36% of them answered that they were very satisfied with the objectivity
of assessment program in terms of economic feasibility. The evaluation results revealed that the
assessment program needs to be made up for the weak points regarding economic feasibility. The
AHP weight calculation results showed that the current assessment program overestimates the
technological prowess, especially livestock manure treatment efficiency. It suggests that the weight
value of current assessment program in terms of technological prowess needs to be determined
carefully. The current assessment program combined with AHP weight value determination
approach will be very useful to improve objectivity and reliability of assessment.
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for AHP (Analytic Hierarchy Process)

Item Standard Evaluation contents
Installation cost Initial cost for the system installation
Economics Maintenance cost Cost for the maintenance and operation of facility
Profitability The margin from the solid and liquid fertilizer
Application of technique | Simplicity for the technique application
Techn.ique Treatment efficiency L.evel for the treatment and recycling efficiency of
quality livestock manure
Maintenance Easiness for the system maintenance




Table 2. Pairwise comparison scale

48384 A 17H 3%

1 3 5 7 9 2, 4,6, 8
Equal Weak Strong Very strong Absolute Middle scale
Aoirlalgks Gdst AA ThEAE AFEsE S dE FRedE 94 9o
Al =M, o]& 7|2E UX]/dA| 5 (Consistancy
Index: CI)$} < X]AWH]E (Consistancy Ratio: Ay 4 jpE
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Table 3. Usefulness in conducting business by Livestock Manure Treatment Systems and
Related Technologies Assessment Program(LMTSAP)

Number of Most useful More useful Normal Worse useful | Worst useful
respondent

29 13 8 4 2 2
(100.0) (44.8) (27.6) (13.8) ( 6.9) ( 6.9)

Table 4. Reason of the usefulness in conducting business by LMTSAP*
Number of Increase of system PR Enhancement of Others
respondent construction reliability
24 2 5 15 2
(100.0) ( 8.3) (20.8) (62.5) ( 8.3)

* LMTSAP : Livestock Manure Treatment Systems and Related Technologies Assessment Program
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Table 5. Easiness responded by the company according to the assessment process step

Process step Number of Most difficult | More difficult| Normal Easier Easiest
respondent
Submission of 30 2 7 17 4 0
apphcatlon forms (100.0) ( 6.7) (23_3) (56.7) (13_3) ( 0.0)
2 10 11 7 0
p . 30
resentation 100.0
(100.0) ( 6.7) (33.3) (36.7) (23.3) ( 0.0)
Field 30 3 6 16 4 1
evaluation (100.0) (10.0) (20.0) (53.3) (13.3) (3.3)
*AFMEE AR B FROEA Bk gAAT AY AAS AR @FNE 1% Wed e
AR S 1 FHAENAEHS A FoR o|FoA = ZyAldeld FEie.
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Table 6. Objectivity of overall assessment opinion by LMTSAP
Ttem Ir\Ielégl(P:crier?tf obl}/e[:(c)‘ffve obl}/gé{ieve Normal sugj{leocrgve su&{[c?csttive
Ability of company 28 2 ! s 6 :
(100.0) (7.1) (39.3) (28.6) (21.4) ( 3.6)
. 28 4 9 6 7 2
Technological prowess
(100.0) (14.3) (32.1) (21.4) (25.0) (7.1)
_ 28 2 14 4 6 2
Treatment efficiency
(100.0) (7.1) (50.0) (14.3) (21.4) (7.1)
- . 28 3 12 5 8 0
Facility easiness
(100.0) (10.7) (42.9) (17.9) (28.6) ( 0.0
. 28 3 7 10 7 1
Economics
(100.0) (10.7) (25.0) (35.7) (25.0) ( 3.6)
Table 7. Necessity of re-evaluation by LMTSAP
Number of respondent Necessary Unnecessary Don't know
30 22 8 0
(100.0) (73.3) (26.7) ( 0.0)
Table 8. Suitable period of re-evaluation by LMTSAP
Number of respondent 1-year 2-year 3-year 4-year 5-year 10-year
27 1 6 9 1 9 1
(100.0) (3.7) (22.2) (33.3) ( 3.7) (33.3) (3.7)




=)
=
e

ofl
>
jas)
la~]
i
e
oo
%

N
E
Hr
b

th ool BF FYo] FAHEore] AHEA V]
=9 VerHE 8esdo® AE A H|
WwaH s B AomA EER] 5
4 4 AL AgaEoe] wol 7l
dg5art 7] WEd oz dgw

gy FrAb e FSHEAA B ot
717ke] 6~771 o] AL HTE HAyp P

2 FAshe Jlwe] BRI ohlet
A77)he] $19e wol Faysha ek A
2 ¥ W @uHow ojelgol Yrtw
AT we] AR 71 w57
iAol wolHa Qi AEEn
2 g WgrlTe) A9 AAsAY 8
A7 &N B A9l B WE, 2 A
$9% - 71edFe BAAR 2 J)FE Bl
B Y, @RI W AR
gr1eqel AN%d% - ERE BT
St QA% Bast ek AmEh

A7 AAH e s AE Table 95} 2

thol 46.4%= UERL, A NS

o JFEFEst AeEs Sl E AFO
sick. elgat g An

24de YeEha

TH 2 TS AAA

N P T4
rr
>,

A B BV s FUHAE VA AA

SR ANMeAld FItol oigh AHP
A

7} B7YEEE U AR
o] 7M=L AYAAE Hrte A e

T8, A AAA, Al TEeEAdor
5o 1008 s 508 HTke] 5491
T ARAF diidol A ALHBZ 7; i
o Wi 7]+ dids]l Fasit 71 7HE

mAAA b ol 257 FA HE
o s AHP FAME AAlsta 7]38HE

AEsle] A4S A3 Table 109149} o
718 % AAEA dE TteAE 0425,
057524 A njFo]l Fokth BAE 9]
39171l Z2TIAA N e AgE &gu] 9
o] el dofAi= ZHzh 0.253, 0.421, 0.326°
24 Apegne Fawrt Mg B A

2 FriEdnh o] A¥e= 2 B

o AASAE Aol dis) EA4E 0.263,
0.529, 0.208¢}% FASE AEFS YERUATH
AHPS] Al8]dS YER = CI(Consistency
Index, ¥4 A 47)9} CR (Consistency Ratio,
dyd gyl oM zF ASERE 01 °le=
ebdo] Agdiulaie] AEd 9 dade] 9l
o YEA k. V&4 a4R duy
= 7Y % Ae4dd FAHEe He
A, AN A7 agAel ddMe= 44
0.226, 0.375, 0.399=A] AJAe] A @& o]
M Fed e4s HrkEJda 1 theol
ol Hold d A8 Folon

gopulae] A 2 ABHE HEG FF

-

o oy Mo AL ox 44 1o

N

—

4

Table 9. Assessment process for re-evaluation by LMTSAP

Number of Only document Only field Document + field | Only installation
respondent evaluation evaluation evaluation results
28 1 13 3
(100.00) ( 3.6) (39.3) (46.4) (10.7)
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Table 10. AHP analysis facility for livestock manure treatment (n=25)
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Technique |Economics OnSIUC | ainten- Profitability] eenmque) basimess of | ireamment| oy o g
tion cost application| maintenance | efficiency
ance cost
0.425 0.575 0.000 | 0.000
0.253 0.421 0.326 0.011]0.012
0.226 0.375 0.399 |0.009] 0.010

% Investigated and analyzed using 25 companies from ‘Livestock Manure Treatment Systems and Related

Technologies Assessment Program’ (2009 ~2010).

Table 11. Improvement upon the evaluation score by LMTSAP

(Unit : point)

Economics Technique
Item Sub | Construc- Annual ... | Sub | Technique | Easiness of | Treatment
. maintenance |Profitability| A . .
total | tion cost cost total |application |maintenance| efficiency
LMTSAP
10 5 3 2 40 6 8 26
(present, A)
AHP
. 28 7 12 9 22 5 8 9
(improve, B)
A-B A18 ay) A9 AT 18 1 0 17
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