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1. Research Objectives
The purpose of this study is to conduct a research on relation between the farming activities and
environmental r esource factors such as irrigation, ¢ limate c hange, g reen-house-gas e mission etc. T he

impacts on technical efficiency in agriculture of irrigation project is also conducted.

2. Research Topics and methodologies, < examples based on my works in other areas>

<1>As for the impacts of water resource conservation regulations, I have conducted the input-output
analysis on the environmental resource conservation in rice growing area in Australia, where 4
regulations are imposed. i.e. (1) regulation of rice farming location, under this regulations, rice farming
is allowed only in the districts whose underground clay soil is more than 1.5 meters in depth (2) water
allocation regulation, (maximum available water is 600~1400 megalitre per farm), (3)regulation on
farm land ownership, ( maximum area of farm holding is 140% of the home maintenance areas), (4)
rice production regulation. (Depending on rice market situations, rice production quota is allocated to
each producer every year ) These regulations are imposed in order to alleviate the serious water
shortage and salinity problems. In this research, the impacts of irrigation investment and the change of
these regulations on each sectors is analyzed. This regionalized IO model consists of 23 sectors for
intermediate demand/inputs, 3 sectors for final demand and 3 sectors for value added. One part of results

is shown in Table 1 for Australian rice sector case.
Regional Agricultural Sector based I-O Analysis
A X + F = X ........................... @

X = (I—A)_l.F ........................... @

<enfluence degree coefficient> Ej=Xibij” (ZjZibij/n) (ij=1,2,++mn) ---@
<renponsive degree coefficient> Ki=Xjbij,/ (ZiZjbij/n) (ij=1,2,>*-,n) @

P= [(I—=A) -1] V. eeeettttttttttttnenananans ®
AP= [(I —=A) -1] > AV eeeeeetattttentncnnnnnnnns ®
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<2> | have conducted a research on the global warming and methane emission from rice growing by
simultaneous equation model. According to EPA report[3], the methane emission from paddy field is 60
to 170 million tons and those from livestock grazing is 65 to 85 million tons per year. The methane
emission coefficients are 5 to 120 g per 1 km’ of paddy field, 64 kg per dairy cow, and 41kg per beef
cattle [4].

According to IPCC report([], it is known that the contribution of methane on the global warming is 21
times bigger than CO, although the methane density in the air is 1.72 ppm, much less than CO, density
(353 ppm). The 1 ppm increase of CO, density makes temperature by 0.0038 but the 1 ppm increase of
methane density makes temperature by 0.1 degree, 26 times bigger effect than CO,.

This prediction model consists of 8 structural equations and 2 identities. The flowchart of model

structure is shown in Fig 1 and the predicted results of methane emission are shown in the figures 2.

<3> As for the regional level study. I am interested in analysis on the effects of the irrigation projects
and climate related variables on technical-efficiency and allocation efficiency in agriculture in Turkey.

The stochastic frontier production function can be estimated for this analysis. i.e.

InY= a0+ Ekaklnin+ Ekszkjlninlnij-i- ch,,D,,-i-Vi—-Ul """"""" @
TE= [1 +exp(-b0-21b¢df—u)] R f(Ir, Cl,+ + ==+ -+ ) ERERRERERE R R
AE= (8Y/8X) /Rk = g(Ir,Cl, ....... ) ................. @

The frontier function can be cost function or profit function instead of the production function. Also the

specification of these functions can be either of Cobb-Douglas, CES ot Translog form.

By c omparison o f these relations among different regions in Turkey, we can find regional pattern o f

significance of irrigation and environmental resource factors on agricultural efficiencies.
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Simultancous.l:'.q uution System of the Rice-Sector Methane

< Explanation of variables >

.'T r‘ﬁ:o\v’ - YD

Emission model

~endogenous variables>

“exogenous vamables>

.‘Z’ A DPQ=Prodiction GDP=Gross domeatic product
:; VT ou. Q1 ‘ C") AR=Farmland area POP=Population
:b ("Q . ‘L: M TR OYD=Vi KF=Capital inpus
\:\ rv‘ ‘:l“ [:&-".’ La .) -4 f"p; (@L"Q=Cﬂnsumptmr. LBzubor inp“'.
:-/\) :,‘ Wo, COP, TR FMQ=Impare DM=Climate duxmy
DAQ=! (WP, Xsus) @ XQ=Exvort TRD=Trend
T 8T=} MO 3 X 1Y . N %
é ,:;~ ; Q :‘.AQ’( <: \\; o (_"-.'):»T=SLock RT=Exchange rate dummy
by t.» \.“1: . WE. APl E@ADP=Nomestic prios TRF=Import tariff
WP ST O WP-Interaulional price UB:EW subsidy
QT=Quota
Fig .2
Methane Emission from Rice Growing {million tons)
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