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ABSTRACT

Rain-fed rice farming in Northeastern Thailand is highly vulnerable to climate variability. Previous
deterministic assessments often overlook probabilistic risks and extreme events. This study employs Monte Carlo
simulation to assess the risk of production loss. A stochastic model, using empirical elasticities and calibrated
against statistics from the Office of Agricultural Economics, was used to simulate 10,000 climatic scenarios under
the SSP2-4.5 pathway. The results indicate a mean production of 10.45 million tons. Crucially, the Value at Risk
(VaR) at the 95% confidence level is 10.22 million tons, revealing a potential downside of 0.23 million tons during
extreme years. Additionally, the probability of production falling below the baseline mean stands at 50.40%. This
probabilistic approach provides a robust tool for managing climate-induced agricultural risks compared to

traditional mean-based projections.

Keywords: Monte Carlo Simulation, Probabilistic Risk Assessment, Rice Production, Climate Uncertainty,
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Rice Production Distribution (Northeastern Thailand)
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Figure 1 Probabilistic distribution of in-season rice production under climate uncertainty scenarios

(SSP2-4.5) derived from Monte Carlo simulation (10,000 iterations)

Table 1 Descriptive statistics and risk assessment metrics of simulated rice production

Statistic Indicator Value Unit
Mean Production 10.45 Million Tons
Standard Deviation (SD) 0.14 Million Tons
Minimum Production 9.91 Million Tons
Maximum Production 10.98 Million Tons
Probability of Loss 1/ 50.40 %
Value at Risk (VaR 95%) 2/ 10.22 Million Tons

Note: 1/ Probability of production falling below the baseline mean. 2/ Value at Risk at 95% confidence level, representing the

worst-case scenario with a 5% probability.
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