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Introduction In Japan, feed rice is fed to cattle as whole crop silage (RWCS). 

The production of feed rice is expected to supply multilateral benefits such as 

improving domestic feed self-sufficiency and conserving paddy fields. However, 

TDN value of RWCS is more expensive than imported hay, if the value is 

consistent with the production cost. So the government has promoted utilization 

of feed rice through changing the relative price of RWCS and imported hay by 

the subsidies for arable farming who plant feed rice, livestock farming who 

utilize RWCS, and contractor who provide services which include feed rice 

harvesting, transporting, and processing to RWCS. This study intends to 

construct econometric model of the farming system and reveal how the 

subsidies contribute to determine feed rice production or planted acreage. 

Materials and methods The econometric model can be specified as shown in 

Fig.1. This model is in the case of feeding daily cattle on RWCS, and which is 

based on an integrated farming system in Mihara-City in Hiroshima, Japan. 

Firstly, livestock farmers’ behavior is assumed as following. There is imperfect 

substitution between RWCS and imported hay, which implies that dairy farmers 

adjust the demand quantity of each feed by comparing their prices. So milk 

production function can be specified as constant elasticity substitution type 

function shown as equation (1). Then assuming that daily farmers minimize cost 

subject to the output constraint, equation(2) can be obtained. 𝑆𝐿 is unit input 

subsidy on RWCS to livestock. Secondly, assuming arable farmers attempt to 

choose output to maximize profit, equation (3) can be obtained. 𝑆𝑊 is unit 

production subsidy on feed rice to arable. Thirdly, assuming the contractor 

attempts to keep the balance of revenue and expenditure, which can be 

expressed as equation (4). 𝑆𝐶  is investment subsidy for agricultural machinery. 

Finally, the experimental simulation was implemented with this model, which 

quantified impact of variation in subsidies on feed rice production.  

Results Fig.2 shows relation between “feed rice production subsidy to arable” 

and “planted acreage” corresponding to the three levels of RWCS input subsidy 

to livestock, where investment subsidy to contractor is constrained to one half of 

the investment. For example, when input subsidy level is 10 thousand yen/10a, 

if production subsidy level is reduced from 55 to 45 thousand yen/10a, planted 

acreage decrease from 6.7 to 5.1ha (from a to b).  When production subsidy 

level is 55 thousand yen/10a, if input subsidy of 10 thousand yen/10a is 

removed, planted acreage decrease from 6.7 to 5.1ha (from a to c). When the 

planted acreage falls below 2.3ha, the system is not sustainable. If investment 

subsidy to contractor is removed, the boundary acreage is raised to 5.8ha. Fig.3 

shows relation between “planted acreage” and “government expenditure as sum 

of production and input subsidy” corresponding to the three levels of input 

subsidy. For example, when planted acreage is constrained to 6.7ha, government 

expenditure is decreased as input subsidy increase.  

Conclusions The econometric model of the integrated farming system is 

constructed, which can be utilized for the experimental simulation of feed rice 

production or planted acreage resulted from the policy reform. I demonstrated 

that impact of variation on subsidies, and revealed that government expenditure 

is decreased as RWCS input subsidy to livestock increase, which means that 

subsidy to livestock is more important than to arable to sustain the system. In 

other word, it is difficult to maintain the system by subsidy to arable only. 
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Livestock side 

𝑌 : production of milk(=const.), 𝑄𝑊 : demand for 

RWCS, 𝑄𝑀 : demand for imported hay, 𝜃 :factor 

productivity, 𝛼 : share parameter, 𝜎 : elasticity of 

substitution, 𝑃𝑊 : purchaser price of RWCS, 𝑃 𝑀 : 

purchaser price of imported hay (=const.), 𝑆𝐿 : unit  

input subsidy on RWCS 

Arable side 

𝑃 𝑉𝐴 :unit intermediate input cost, 𝑃𝐶 : unit contractor 

charge to services, 𝑆𝑊: unit production subsidy on feed 

rice,  𝛿0 , 𝛿1: parameter 

Contractor side 

𝜇𝐴𝑉𝐶 : unit average variable cost of contractor services, 

𝜇𝐹𝐶 : fixed cost of contractor services, 𝑆𝐶 : investment 

subsidy for agricultural machinery 

Feed rice planted acreage (ha) 

Fig.３ Feed rice planted acreage and 
Government expenditure 
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Fig.2 Production subsidy and planted acreage 
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