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This thesis has three objectives as below; (1) to understand global food supply and demand balances
considering food trade balances between countries, (2) to evaluate global freshwater requirements in
terms of both food supply and demand sides, and (3) to evaluate freshwater supply and demand balances
on both production and consumption base, and elucidate promotable and offset factors of water scarcity
from both perspectives for each country.

To evaluate food supply and demand balances, food trade balances are adjusted to meet the global
sum of import quantities is equal to that of export quantities for each item. Comparing a logarithmic
export consistency (higher consistency gets closer to zero) before and after adjustment, appearance
frequencies of relatively high consistency ranging from -0.01 to 0.01 significantly increases from 6.3 %
to 92.2 %, which shows improving the export consistency with high accuracy of an import consistency
kept.

Supply-side and demand-side total water requirements (“TWRs”) are evaluated by water footprint,
those are defined as the sum of green water consumption and blue water withdrawals (“BWWs”) for
each side. Asia’s share of BWWs (41.8 % of supply-side TWRs of Asia) is the largest in six regions
worldwide, while rice’s share of BWWs is prominent worldwide (74.9 % of supply-side TWRs of rice).
Particularly, the sum of production (115 km®) and import (50 km?) is larger than that of final demand
(56 km?) and export (94 km?) as TWRs of Malaysia

Comparing production-based and consumption-based water balance indices, 35 and 22 billion people
(52 and 33 % of global population) are exposed in high water scarcity. Applying a complete
decomposition analysis to both indices, the main promotable factor of the high water scarcity on a
production basis is a climate factor, while that on a consumption basis is a consumed item preference

factor.



