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Suwanna Sayruamyat 2010: Analyzing Impacts of Government Policies on Resource Utilization in
Irrigated Area of Suphan Buri Province by Positive Mathematical Programming Model Application.
Master of Science (Agricultural Economics), Major Field: Agricultural Economics, Department of

Agricultural and Resource Economics. Thesis Advisor: Mr. Chakrit Potchanasin, Ph.D. 103 pages.

The main objective of this study is to analyze the impacts of the government policies towards
resource utilization in Suphan Buri province. The positive mathematical programming (PMP) is applied to
analyze the collected data interviewed from 32 rice growers and 34 sugarcane growers during production year

2008/09.

In the year 2008/09, the 2 rounds a year rice production was 5,520 rais and 3 rounds a year rice
production was 3,680 rais while sugarcane production area was 2,995.52 rais. Labor resource was consumed
136,280 working days and capital resource was used 231,050,000 baht while water resource was irrigated
65,456,000 m’. An average rice price was 9,790 baht per ton and sugarcane price was 930 baht per ton. The
study PMP model is calibrated to the area current production situation. Government policies were separately
determined as scenarios with guarantee price at 3 different price levels, 10,000, 12,000 and 14,000 baht per
ton. The main finding shows that policy with the highest guaranteed price (14,000 baht per ton) induces
relatively high effects of changing in resource allocation. Also, the policy produces higher net revenue
39.40% and the cultivated area extension 7.16% which particularly 3 rounds a year rice is increased by
35.09% and 2 rounds a year rice is also increased by 31.14% while sugarcane is decreased by 5.4%. This
makes higher use of resources by average 12.66%. The study results also indicate that policy with lowest
guarantee price (10,000 baht per ton) causes only a little change by 0.85% increasing of the resource use.
Furthermore, the findings can be concluded that introducing guarantee price policies affect mainly to 3 rounds
a year rice production area followed by 2 rounds a year rice production and sugarcane cultivation area
respectively. In addition, the policies mainly induce the change in resource use especially for labor resource

followed by water capital and land resource respectively.

From this study, guarantee price policies in different price levels give different change in resource
utilization. In the case that government needs high level of resource allocation change, using high guarantee
price should be considered. In contrast, if much change caused by policy is undesirable, determining low

guarantee price should be a suitable alternative.

Student’s signature Thesis Advisor’s signature
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Yoyanlins vy

st sk sfe sfe sk sk sfe sk sk sk sk ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk ste st sk sk st skoskesk sk sk sk sk sk skoskeoskoskoskoskoskoskoskoskoskokokoskokokok

sk e sk sk ok sk sk sk sk sk sk skl sk sk sk sk sk skl s sk sk sk sk stesk kst sk stk sk sk ksl sk sk sk sk skl sk sk ksl sk kol sk sk skok sk sk kol sk skok sk sk kol sk skokoskoskokokskok

*SET DEFINITION

SET i "activities" /rice2,rice3,suga/;

SET "resource" /land,labor,capital, water/;

*DATA DEFINIRION

PARAMETER p(i) "output price"/rice2 9.79,rice3 9.79,suga 0.93/;

PARAMETER y(i) "yield" /rice2 1800,rice3 2343, suga 15683.33/;

parameter re(j) "total resource"/land 29922,labor 339450,capital 326899090,water 151942784/,
parameter c(i) "variable cost"/rice2 6603.14,rice3 9904.17, suga 7960.89/;

table cal(i,j) "observe acreage in base period"

land labor capital water
rice2 5520  46975.2 41003995.2 12718080
rice3 3680  46993.6 41003955.2 12718080
suga 18722 42311.72 149043782.58 40020147.2;
TABLE res(i,j)  "coefficients in resource use per rai "

land labor capital water
rice2 1 8.51 6603.14 2304
rice3 1 12.77 9904.17 3456
suga 1 226 7960.89 2137.6;SCALAR epsilon "epsilon perturbation" /0.0001/;

*VARIABLE DEFINITION
VARIABLE

X(i) "lp activity levels"
TGM_LP "Ip total gross margin"

positive variable X;

*EQUATION DEFINITION

EQUATION

OBJ LP "Ip objective function"

RESOURCE _LP(j) "Ip resource constraint"

CALCONS(,j) "calibration constraint";

OBJ_LP.. TGM_LP =E= sum(i,((p(i) * y(i) - c(i)) * X(1)));

RESOURCE_LP(j).. sum(i,(X (i) * res(i,j))) =L= re(j);
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CALCONS(,j).. X(i) =L= cal(i,"land") + epsilon;

*MODEL DEFINITION

MODEL baseLP "stage one Ip model"/OBJ_LP, resource LP, CALCONS/;
*SOLVE STATEMENT

solve baseLP maximizing TGM_LP using LP;

st sk sk sfe sk sk sk sk sk st sk sk sk sk sk ste sk sk sk sk sk sk sk sk sk skeske sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk skoskoskoskoskoskok

*DEFINITION OF PMP COEFFICIENTS

st sfe sfe sfe sfe sfe sfe sfe sfe sfe sfe sfe sfe sfe st sfe she sk she sk sk sk sk sk sk shesfe she she she she she she she she she she she she she she she she she she she she she sfe she she sheshe she she she she she she she she she sfe she she she sfe she she sfe she sk sfe sfe sk sk skeoskok
SCALAR elas  "supply elasticity" /0.7/;

PARAMETER lambda(i) "dual value of calibration constraint";
lambda(i) = CALCONS.M(,"land");

PARAMETER alpha(i) "PMP intersections";

PARAMETER gamma(i)  "PMP slope coefficients";
PARAMETER adj "adjustment term";

*PMP COEFFICIENTS MARGINAL CROP
gamma(i)$(lambda(i) eq 0) = c(i) / (elas * X.L(i));
alpha(i)$(lambda(i) eq 0) = c(i) -0.5 * gamma(i) * X.L(i);
*DEFINITION OF ADJUSTMENT TERM

adj = sum(i$(lambda(i) eq 0), 0.5 * gamma(i) * X.L(i));

*PMP COEFFICIENTS NON-MARGINAL CROPS
gamma(i)$(lambda(i) gt 0) = 2 * (lambda(i)+adj)/X.L(i);
alpha(i)$(lambda(i) gt 0) = c(i) - (lambda(i)+adj);

display p, lambda, alpha, gamma, adj;
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*PMP MODEL BASE RUN

st sk sk sfe sk sk sfe sk st sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st ske sk st st sk sk sk sk siesk sk sk s sk sk sk sk sk sk sk sk skoskokoskokokokokokokokokokok

*VARIABLE DEFINITION

VARIABLE

X(@1) "PMP activity levels"
TGM_PMP "PMP total gross margin"

*positive varible X;
*EQUATION DEFINITION
EQUATION

OBJ PMP "PMP objective function"
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RESOURCE_PMP(j) "PMP total land constraint";

OBJ_PMP.. TGM_PMP =E= sum(i, (p(i) * y(i) - alpha(i) - 0.5 * gamma(i) * X(i)) * X(i));
RESOURCE_PMP(j).. sum(i,(X(i) * res(i,j))) =L= re(j);

*MODEL DEFINITION

MODEL PMP "PMP model" /OBJ_PMP, RESOURCE PMP/;

*SOLVE STATEMENT

solve PMP maximizing TGM_PMP using NLP;
display p;

sk 3k sk sk sk e sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk sk sk skesk sk sk sk sk sk sk skl sk sk sk sk sk sk sk sk ksl sk stk sk skesk stk sk stk sk sk kol sk kol sk skokosk skokokskskok

sk kR ok Rk PVIP MIODEL SCENARIO RUN ] 3% st sttt otk
s e e e etttk stttk s e e e e e s e e R R R R R R R s s o
*DEFINITION OF SCENARIO PARAMETERS

p("rice2") = p("rice2")*1.021;

p("rice3") = p("rice3")*1.021;

*MODEL DEFINITION

MODEL PMPNI1 "PMPN1 model" /OBJ PMP, RESOURCE PMP/;
*SOLVE STATEMENT

solve PMPN1 maximizing TGM_PMP using NLP;

display p;

s e e e e Rtk ksl el s s s s e e s e e R R R R R R R R sk o

sk Rk kR k PVIP MODEL SCENARIO RUN 2 3% skt sttt oot oo
s e e e Rtttk stttk s s s s e e s o e R R R R R KRR s s ok
*DEFINITION OF SCENARIO PARAMETERS

p("rice2") = p("rice2")*1.2257,

p("rice3") = p("rice3")*1.2257,

*MODEL DEFINITION

MODEL PMPN2 "PMPN2 model" /OBJ PMP, RESOURCE PMP/;
*SOLVE STATEMENT

solve PMPN2 maximizing TGM_PMP using NLP;

display p;
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sk ok kR k PVIP MODEL SCENARIO RUN 3 3 skt stk st st ook
s e e e e R Rt stttk s sl e s e s e R R R R R R R s sk s
*DEFINITION OF SCENARIO PARAMETERS

p("rice2") = p("rice2")*1.43;

p("rice3") = p("rice3")*1.43;

*MODEL DEFINITION

MODEL PMPN3 "PMPN3 model" /OBJ PMP, RESOURCE PMP/;
*SOLVE STATEMENT

solve PMPN3 maximizing TGM_PMP using NLP;

display p;
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A1 HaMIIATILHIVUSIa0INUGIH PMP

SOLVE SUMMARY

MODEL PMPN OBJECTIVE TGM_PMP
TYPE NLP DIRECTION MAXIMIZE
SOLVER MINOS FROM LINE 125

*#%%¥ SOLVER STATUS 1 Normal Completion
**%* MODEL STATUS 2 Locally Optimal
*x#% OBJECTIVE VALUE 232814384.6495
RESOURCE USAGE, LIMIT 0.016  1000.000
ITERATION COUNT, LIMIT 0 2000000000
EVALUATION ERRORS 0 0
GAMS/MINOS  Aug 14,2009 23.2.1 WIN 12168.12582 VIS x86/MS Windows
MINOS 551 (Jun2004)
GAMS/MINOS 5.51, Large Scale Nonlinear Solver
B. A. Murtagh, University of New South Wales
P. E. Gill, University of California at San Diego,
W. Murray, M. A. Saunders, and M. H. Wright,
Systems Optimization Laboratory, Stanford University
Work space allocated -- 0.77 Mb
EXIT - Optimal Solution found, objective: ~ 0.2328144E+09

Major, Minor Iterations 1 0

Funobj, Funcon calls 2 0
Superbasics 0
Aggregations 0

Interpreter Usage 0.00 0.0%
LOWER LEVEL UPPER MARGINAL
---- EQU OBJ PMP . . . 1.000
OBJ PMP PMP objective function

---- EQU RESOURCE_PMP PMP total land constraint

90



LOWER LEVEL UPPER MARGINAL
land -INF 27922.000 29922.000
labor  -INF 1.3628E+5 3.3945E+5
capital -INF 2.2194E+8 3.2690E+8
water  -INF 6.5456E+7 1.5194E+8
-—-- VAR X Ip activity levels

LOWER LEVEL UPPER MARGINAL

rice2 . 5520.000 +INF EPS
rice3 . 3680.000 +INF EPS
suga . 18722.000 +INF 1.819E-12

LOWER LEVEL UPPER MARGINAL
---- VAR TGM_PMP -INF 2.3281E+8 +INF

TGM_PMP PMP total gross margin

a d da
.2 NANIFTIANTHADIUNIIUN 1

SOLVE SUMMARY

MODEL PMPN OBJECTIVE TGM_PMP
TYPE NLP DIRECTION MAXIMIZE
SOLVER MINOS FROM LINE 125

*#%% SOLVER STATUS 1 Normal Completion
**%%* MODEL STATUS 2 Locally Optimal

*#xx OBJECTIVE VALUE 236755760.7676

RESOURCE USAGE, LIMIT 0.000  1000.000

ITERATION COUNT, LIMIT 32000000000

EVALUATION ERRORS 0 0

GAMS/MINOS  Aug 14,2009 23.2.1 WIN 12168.12582 VIS x86/MS Windows
MINOS 551 (Jun2004)

GAMS/MINOS 5.51, Large Scale Nonlinear Solver



B. A. Murtagh, University of New South Wales

P. E. Gill, University of California at San Diego,

W. Murray, M. A. Saunders, and M. H. Wright,

Systems Optimization Laboratory, Stanford University
Work space allocated -- 0.77 Mb
EXIT - Optimal Solution found, objective: 0.2367558E+09

Major, Minor Iterations 1 3

Funobj, Funcon calls 7 0
Superbasics 2
Aggregations 0

Interpreter Usage 0.00 0.0%
LOWER LEVEL UPPER MARGINAL
---- EQU OBJ_PMP . . . 1.000
OBJ PMP PMP objective function
---- EQU RESOURCE PMP PMP total land constraint
LOWER LEVEL UPPER MARGINAL

land -INF 28086.521 29922.000
labor  -INF 1.3798E+5 3.3945E+5
capital -INF 2.2326E+8 3.2690E+8
water  -INF 6.5916E+7 1.5194E+8
---- VAR X lp activity levels

LOWER LEVEL UPPER MARGINAL

rice2 . 5614900 +INF EPS
rice3 . 3749.621 +INF -6.91E-11
suga . 18722.000 +INF 1.819E-12

LOWER LEVEL UPPER MARGINAL
---- VAR TGM_PMP -INF 2.3676E+8 +INF
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D.

A.3 HAMIAATIZHADIUMIAIN 2

SOLVE SUMMARY

MODEL PMPN OBJECTIVE TGM_PMP
TYPE NLP DIRECTION MAXIMIZE
SOLVER MINOS FROM LINE 125

**%* SOLVER STATUS 1 Normal Completion
**%*¥ MODEL STATUS 2 Locally Optimal
*** OBJECTIVE VALUE 277693735.6689
RESOURCE USAGE, LIMIT 0.000  1000.000
ITERATION COUNT, LIMIT 32000000000
EVALUATION ERRORS 0 0
GAMS/MINOS  Aug 14,2009 23.2.1 WIN 12168.12582 VIS x86/MS Windows
MINOS 551 (Jun2004)
GAMS/MINOS 5.51, Large Scale Nonlinear Solver
B. A. Murtagh, University of New South Wales
P. E. Gill, University of California at San Diego,
W. Murray, M. A. Saunders, and M. H. Wright,
Systems Optimization Laboratory, Stanford University
Work space allocated - 0.77 Mb
EXIT - Optimal Solution found, objective: 0.2776937E+09

Major, Minor Iterations 1 3

Funobj, Funcon calls 7 0
Superbasics 2
Aggregations 0

Interpreter Usage 0.00 0.0%
LOWER LEVEL UPPER MARGINAL
---- EQU OBJ_PMP . . . 1.000

OBJ PMP PMP objective function
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---- EQU RESOURCE_PMP PMP total land constraint
LOWER LEVEL UPPER MARGINAL

land -INF 29649.088 29922.000

labor  -INF 1.5409E+5 3.3945E+5

capital -INF 2.3576E+8 3.2690E+8

water  -INF 7.0277E+7 1.5194E+8

-—-- VAR X Ip activity levels

LOWER LEVEL UPPER MARGINAL

rice2 . 6516229 +INF 3.638E-12
rice3 . 4410.859 +INF -6.98E-10
suga . 18722.000 +INF 1.819E-12

LOWER LEVEL UPPER MARGINAL
---- VAR TGM_PMP -INF 2.7769E+8 +INF

A4 HAMIAATISHAOIUMIAN 3

SOLVE SUMMARY

MODEL PMPN OBJECTIVE TGM_PMP
TYPE NLP DIRECTION MAXIMIZE
SOLVER MINOS FROM LINE 125

*#*%%¥ SOLVER STATUS 1 Normal Completion

**%x MODEL STATUS 2 Locally Optimal

***% OBJECTIVE VALUE 324535621.0627

RESOURCE USAGE, LIMIT 0.012  1000.000

ITERATION COUNT, LIMIT 6 2000000000

EVALUATION ERRORS 0 0

GAMS/MINOS  Aug 14,2009 23.2.1 WIN 12168.12582 VIS x86/MS Windows
MINOS 551 (Jun2004)

GAMS/MINOS 5.51, Large Scale Nonlinear Solver

B. A. Murtagh, University of New South Wales
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P. E. Gill, University of California at San Diego,
W. Murray, M. A. Saunders, and M. H. Wright,
Systems Optimization Laboratory, Stanford University
Work space allocated -- 0.77 Mb
EXIT - Optimal Solution found, objective: ~ 0.3245356E+09
Major, Minor Iterations 1 6
Funobj, Funcon calls 11 0
Superbasics 2
Aggregations 0
Interpreter Usage 0.00 0.0%
LOWER LEVEL UPPER MARGINAL
---- EQU OBJ PMP - . ] 1.000
OBJ PMP PMP objective function
---- EQU RESOURCE PMP PMP total land constraint
LOWER LEVEL UPPER MARGINAL
land -INF 29922.000 29922.000 715.026
labor  -INF 1.6512E+5 3.3945E+5
capital -INF 2.3804E+8 3.2690E+8
water  -INF 7.1720E+7 1.5194E+8
---- VAR X lp activity levels

LOWER LEVEL UPPER MARGINAL

rice2 . 7238900 +INF
rice3 . 4971.479 +INF 1.7753E-9
suga . 17711.621 +INF 2.0937E-9

LOWER LEVEL UPPER MARGINAL
---- VAR TGM_PMP -INF 3.2454E+8 +INF
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