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Analysis of land use change based on satellite image and farm household survey in
upland area of Sapa, Vietnam revealed that (1) rice terrace expanded and roughly doubled since the 1970s a
nd is still expanding; (2) newer rice terraces are developed on steeper slopes; (3) rice yeilds are not ne
cessarily low in those newer paddies, depending on chemical fertilizer use and amount; (4) ethnic minoriti
es in the area adopted hybrid rice that doubled the yield; (5) cash income from tourism and cardamon sales
are contributing to modernization of subsistence farming, in buying seeds, fertilizers and machines; (6)
despite rapid poBulation growth of 3% per annum for the last 40 year, agricultural extensification and int
ensification enabled output growth exceeding the population growth.
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Dependent Variable: base Fertilizer use not fertilizer use

Rice Yield/Seed (kg/ke) controlled controlled

Independent Variables B SE B SE B SE
Intercept 10066 052 %% 12950 053 %k 10947 0.56 %k
Farmers / Seed (persons/kg) 4530  0.70 *x* 9575 065 %k 3876  0.71 %k

40 2 Female Farmer Ratio -3222 0.69 xx -5040 0.70 *x —4496  0.71 %k

NPK/Seed (ke/kg) 132 001 *x* - 134 001 *x
Urea/Seed (kg/kg) 298 002 *x* - 300 002 **
P/Seed (ke/kg) 188  0.02 *x* - 229 002 %k
Ln(Paddy/Head) (kg seed/person) -7.34 023 ** -10.73 024 *x -1547  0.24 **
Developed Paddy Ratio -0.97 032 xx -447 033 %k -246  0.33 %k
Has ThaoQua income (binary) - 113 0.20 ** -147 020 %k
Sells Rice (binary) - 2644 033 % 3345 034 %
Have Tourism rel. income (binary) - -6.97 026 % 191 027 %

AICC 20359765 24084153 192909 82

Likelihood Ratio Chi-Square 11723726 ** 7999338 % 12793236 %+

df 7 7 10

N 110 110 110
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