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Wimolmat Osotsen 2008: Economic Impact Assessment of Research on the Green Muscardine
Fungi to Control the Sugarcane Cerambycid. Master of Science (Agricultural Economics),
Major Field: Agricultural Economics, Department of Agricultural and Resource Economics.

Thesis Advisor: Associate Professor Suwanna Praneetvatakul, Ph.D. 111 pages.

This research evaluates a research project carried out by the National Biological Control Research
Center entitled: Use of the green muscardine, Metarhizium anisopliae, to control sugarcane cerambycid,
Dorysthenes buqueti Guerin (Coleoptera: Cerambycidae). The result of this project should be able to decrease
damage to sugarcane. The objective of this study were to describe the socio-economic characteristics of
farmers growing sugarcane, to analyze benefits achieved through applying the green muscardine fungi
research results, to analyze the factors affecting the use of the green muscardine fungi to reduce damage
due to the sugarcane stem boring grub, and to conduct an economic impact assessment of research on the
sugarcane stem boring grub in Thailand. Primary data were collected from 67 farmers in Suphan Buri
province in the 2006/2007 sugarcane cropping season. Secondary data were collected from various

government agencies. The data were analyzed using the logit model as well as the DREAM model.

The results of the study showed that factors affecting farmers to use the fungi were: adopting
agricultural information, bio-control knowledge, the spread of the sugarcane stem boring grub, and the need
for self sufficiency in using water for growing sugarcane. These factors have the positive direction to the
probability of using the Green Muscardine Fungi. It is found that the average probability of using the Green
Muscardine Fungi is 99.11 % of total farmers. The results also indicated that the economic benefits from the
research investment up to 2007 had not cover the research investment costs. However, when the analysis was
extended to 2022, it showed that the economic benefits covered the costs and the net present value was equal

to 54 million baht. So, the research investment will be worthwhile in the future.

Suggestions resulting from the study were such as related government agency should continue the
support for ongoing research by the National Biological Control Research Center in order to obtain the long

run research benefits. Finally, farmers should establish a green muscardine fungi center in the community.

Student’s signature Thesis Advisor’s signature
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Dependent Variable: Y

Method: ML - Binary Logit (Quadratic hill climbing)

Date: 03/27/08 Time: 12:25

Sample: 1 67

Included observations: 67

Convergence achieved after 7 iterations

Covariance matrix computed using second derivatives

Variable Coefficient Std. Error z-Statistic Prob.

C -11.41756 5.206937 -2.192760 0.0283

EXPER -0.182186 0.087400 -2.084505 0.0371

AREA -0.005356 0.008901 -0.601724 0.5474

AGRINEW 0.821334 0.387846 2.117682 0.0342

KBIO 0.568292 0.344976 1.647341 0.0995

D TRAIN 3.667218 3.530170 1.038822 0.2989

D SPREAD 4.215461 1.620291 2.601669 0.0093

D WATERO1 3.250286 1.562553 2.080112 0.0375

Mean dependent var 0.850746  S.D. dependent var 0.359028

S.E. of regression 0.257527  Akaike info criterion 0.613772

Sum squared resid 3.912876  Schwarz criterion 0.877019

Log likelihood -12.56136  Hannan-Quinn criter. 0.717939

Restr. log likelihood -28.23463  Avg. log likelihood -0.187483

LR statistic (7 df) 31.34654 McFadden R-squared 0.555108
Probability(LR stat) 5.37E-05

Obs with Dep=0 10 Total obs 67
Obs with Dep=1 57
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d' 4 a = a o 9 dy =
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PRESENT VALUE SUMMARIES (viuae: 1000 )

GROUPL
---------- Present Value of RED Benefits ----------3<{-—--(03LE---3< Returns >
Region Producer Consumer  Government Total (B-C) E/C IER
1 thailand 2527.9 0.0 0.0 2527.9 4475.0 -1950.1 0.56 cige
Total NPV Benefits 2527.9 0.0 0.0 2527.9 4478.0 -1950.1 0.56  --.-

Cost and Benefit Swmwary Aleross L1l Regions in Group

< Benefits > Total
Tear Producer  Consumer Government Total Costs 5-C
2003 0.0 0.0 0.0 0.0 163.2 -163.2
Z004 0.0 0.0 0.0 0.0 235.6 -235.6
2005 131.4 0.0 0.0 131.4 1612.5 -1451.0
2006 1432.9 0.0 0.0 1432.9 1745.4 -312.4
2007 1952.0 0.0 0.0 1952.0 1745.4 206.6
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v

:i 4 a = a o 9 A =)
AINMANHINN 3 Naﬂﬁﬂ"lﬂﬂzmwﬁ‘ﬂizIEJGD'U?!‘V]‘EmﬂﬂﬁiN”luTﬂfJﬂ"Iich]fLGIf’t’)ﬁLGUEJ’J

PRESENT VALUE SUNNARIES

& ¥ o ¥ Y Aa
INDAIUANAINYUIAYIIIDICAINUDDINNG

=

Vuudrounail wer. 2565

(W19 1000 1N)

Group 01
—————————— Present Value of R&D Benefits ----------»<---Costs---»<------ Returns ------————-->
Region Producer Consumer  Government Total [B-C) B/C IRR
1 thailand 70487.2 0.0 0.0 70457.2 15900.68 54586.4 4.43 66.9%
Total NPV Benefits 70487, 2 0.0 0.0 70487.2 15900.5 54536.4 4,43 66.59%
Cost and Benefit Z3ummary Across Lll Regions in Group
< Benefits > Total
Tear Producer  Consumer Government Total Costs E-C
2003 0.0 0.0 0.0 0.0 163.2 -163.2
2004 0.0 0.0 0.0 0.0 235.6 -235.6
2005 276.0 0.0 0.0 276.0 1612.5 -1336.4
006 687.2 0.0 0.0 667.2 1745.4 -1056.1
007 1636.8 0.0 0.0 1636.8 1745.4 -106.5
2008 3544.1 0.0 0.0 3544.1 1745.4 1798.7
2009 6485, 4 0.0 0.0 6465.4 1745.4 4743.0
2010 9582.0 0.0 0.0 9592.0 1745.4 1846, 6
2011 11787.9 0.0 0.0 11787.9 1745.4 1004z2.5
01z 12941.8 0.0 0.0 12941.8 1745.4 11196.4
013 13454.8 0.0 0.0 13454.8 1745.4 11709.4
2014 13665.7 0.0 0.0 13665.7 1745.4 11920.3
2015 13665.7 0.0 0.0 13665.7 1745.4 11920.3
20186 13665.7 0.0 0.0 13665.7 1745.4 11920.3
2017 13865.7 0.0 0.0 13665.7 1745.4 119z0.3
2018 13865.7 0.0 0.0 13665.7 1745.4 119z0.3
2018 13665.7 0.0 0.0 13665.7 1745.4 119z0.3
2020 13665.7 0.0 0.0 13665.7 1745.4 11920.3
2021 13665.7 0.0 0.0 13665.7 1745.4 11920.3
202z 13665.7 0.0 0.0 13665.7 1745.4 11920.3

UGN WII1TUN

Y]

asimsvousuma Tuladgegaminuiosas 0.7
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PREZENT VALUE SUMMARIES

FUVGIAAAY IﬂElﬁi]”I'iilﬂWﬂG]@‘]JLmuTINLﬂiyiﬁﬁ]’ﬂ"lﬂﬂﬁfl

a

v A a ‘i?’ Y =K A
NUIVNNAVULAIIUDIY WA, 2565

(W18 1000 UIN)

Group 01
—————————— Present Value of ReD Benefits -----—----2<---Co8t8---r{------ RetUrng -—-------—---->
Region Producer Conauwer  GOVermment Total [B-C) B/C IRR
1 thailand 10065.9 0.0 0.0 10086.9 15900.8 -5631.9 0.6 -11.0%
Total NPV Benefits 10065.9 0.0 0.0 10068.9 15900.5 -5831.9 0.63 -11.0%

Cost and Benefit Swmary icross ill Regions in Group

< Benefits > Total
Vear Producer  Consumer Governwent Total Costs B-C
2003 0.0 0.0 0.0 0.0 163.2 -163.2
z0oo4 0.0 0.0 0.0 0.0 235,68 -235.6
2oos 39.4 0.0 0.0 39.4 1812.5 -1573.0
zoos 95.1 0.0 0.0 98.1 1745, 4 -1647.2
2007 233.8 0.0 0.0 233.8 1745.4 -1511.5
2005 S06.2 0.0 0.0 S06.2 1745.4 —1239.1'
2009 9z26.8 0.0 0.0 926.8 1745.4 -8158.5
2010 1370.2 0.0 0.0 1370.2 1745.4 -375.1
2011 1683.8 0.0 0.0 1683.5 1745.4 -61.5
a0z 1848.7 0.0 0.0 1343.7 1745.4 103.3
2013 1821.9 0.0 0.0 1821.9 1745.4 176.5
2014 1852.0 0.0 0.0 1352.0 1745.4 206.6
2015 1852.0 0.0 0.0 1352.0 1745.4 206.6
2016 1832.0 0.0 0.0 1852.0 1745.4 206.6
2017 1832.0 0.0 0.0 1352.0 1745.4 206.6
201s 1832.0 0.0 0.0 1352.0 1745, 4 206.6
2019 1852.0 0.0 0.0 185z.0 1745.4 206.6
20zo 1852.0 0.0 0.0 185z.0 1745.4 206.6
2021 1852.0 0.0 0.0 185z.0 1745.4 206.6
2022 1852.0 0.0 0.0 185z.0 1745.4 206.6
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PRESENT VALUE SUMMARIES

Group 01
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a 4 1 av
waﬂﬁamswwmmaau”lw’; ﬂiﬂﬂﬂﬂi%NTmGlUﬂTia\iTJU’Jﬂﬂ

'
---------- Present Value of RED Benefita ----------><---Cost5---)<------(¥L1ﬁ§%g'-Jj)l)(l:lLllq)
Region Producer Consumer  GOVErHmMENT Total (B-C) B/C IRR
1 thailand 70487.2 0.0 0.a 70487.2 21612.2 45875.0 3.26 62.2%
Total NPV Benefits 704587.2 0.0 0.0 704587.2 21612.2 45575.0 3.26 62.2%
Cost and Benefit Jwmeary Across All Reglons in Group
< Benefits > Tatal

Tear Producer  Consumer GOVErnment Total Coata B-C

2003 0.0 0.0 0.0 0.0 163.2 -163.2

2004 0.0 0.0 0.0 0.0 235.6 -235.6

2005 276.0 0.0 0.0 z76.0 1612.5 -1336.4

anne 687.2 0.0 0.0 687.2 1745.4 -1058.1

2007 1636.8 0.0 0.0 1636.8 1745.4 -108.5

2008 3544.1 0.0 0.0 3544.1 2618.1 926.0

2009 64858.4 0.0 0.0 6488.4 2618.1 3870.3

2010 9592.0 0.0 0.0 9532.0 2618.1 6973.9

2011 11787.9 0.0 0.0 11787.9 2618.1 9169.8

aniz 12941.8 0.0 0.0 12941.8 2618.1 10323.7

2013 13454.8 0.0 0.0 13454.5 2618.1 10836.7

2014 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2015 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2016 13665.7 0.0 0.0 13665.7 2618.1 11047. 6

2017 13665.7 0.0 0.0 13665.7 2618.1 11047.6

an1s 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2019 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2020 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2021 13665.7 0.0 0.0 13665.7 2618.1 11047.6

2022 13665.7 0.0 0.0 13665.7 2618.1 11047. 6

Y]
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AseTowli 03T 01 Metarhizium anisopliae
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VBIRNNUINNNNEIIAUDDY Dorysthenes
buqueti Guerin (Coleoptera: Cerambycidae)
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