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Conversion from rice to typical clonal hybrid Casuarina plantation. The Forest Survey
of India notes tree cover > 11,100 km?2 was added during the period 2001 to 2015.



What might be causing this conversion
to forest plantations from agriculture?

* Productive pest-resistant clones of Eucalyptus, Subabul
and Casuarina

e Reduced human inputs compared to crops
* ‘Absentee’ landlords

 Marginal agricultural lands

* Desire to maintain land ownership

* Policies (National Forest Policy of 1988, state-specific)
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Economic Analysis

Determine incentives for forest processing firms to establish plantation
agreements with farmers — phase 1 {year 1)

= What is the value to firms from these agreements?
= Do these agreements improve economic efficiency?

Determine incentives for farmers to adopt forest plantations — Phase 2 {year 2)
-> What payment will farmers accept to adopt plantations for household production?
= What characteristics of farmers, costs, and market opportunities drive plantation

adoption?

Integrate farmer/firm decision models into land use change predictions — phase 3 {year 3)



Plantation Wood Value

* Value marginal product: additional value of production from an
additional ton of wood from plantations

> VMP; = dyrif i(TEWFES;:B)
ayr
* Economic efficiency: can the firm produce more for any given input?

-> comparison of estimated y; for firms with and without
plantation agreements



Andhra Pradesh Mills

Proportion

Categorical variable Nufrfl e i .

irms observations
(Y0)

Rural location 638 51.17
Urban location 638 48.36
Privately-owned 463 42.76
Individual proprietorship 463 17.71
Government-owned 463 57.24
Not ISO 1400 certified 127 91.34

ISO 1400 certified 127 8.60




Plantation Wood Importance

* Production function for firm i (yr; = value of production at time ¢}

Yri = yFifi(TFJ ll)FJS; gi;ﬁ)

Vri efficiency score parameter (1 = perfect efficiency)
Tr labor input

Ur wood input

S other factors important to production

£; stochastic error

B coefficients to estimate

* Production function is estimated with firm level data on inputs and outputs, using
stochastic frontier methods in econometrics



Stochastic Production Fronter Estimation Results

Log likelihood -32.241898 N. Observations = 187

Wald chi2(5) = 11133.680 Prob >chi2 = 0.000

Dependent variable: ln{gross value of outputs) Coefficient  Std. Err. z P>z [95% Conf. Imterval]

Independent variables:
In{value of fuel) 0.118 0.023 517 0.000 0.073 0.163
In{value of materials) 0.622 0.036 17.13 0.000 0.550 0.693
In(total value of salaries) 0.114 0.039 293 0.003 0.038 0.190
In{value of working capital) 0.074 0.020 3.78 0.000 0.036 0.112
In{gross value of fixed capital) 0.116 0.035 3.27 0.001 0.046 0.185

Constant 0.727 0.249 292 0.004 0.239 1.216

Error terms: Coefficient  Std. Err. t Pt [95% Conf. Interval]
sigma u sqr 0.086 0.030 2.82 0.005 0.043 0.172
sigma v sqr 0.053 0.011 4.99 0.000 0.036 0.078

Likelihood ratio test 6.3456

Stochastic Production Frontier Estimation

Materials = > 90% Wood Inputs
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Economic Analysis Phase | Results

* We have estimated a prediction equation for firm level willingness to
pay for wood as function of inputs (value marginal product function)

* We find wood to be the most statistically significant and important
input to production for Andhra Pradesh forest product firms

* On average, each additional SR of wood increases the value of
production by 0.62 SR (SRs = 0.015 USD)

* Firms on average are operating at about 75-85% of the theoretically
efficient level (yg;, efficiency score parameter, = 1)

* Question still to evaluate is whether firms with plantation agreements
have higher efficiency scores than firms without
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Image© 2016 DigitalGlobe

Example of harmonic coefficient-based classification of a forest plantation in
Andhra Pradesh. 166 Landsat 7 and 8 images from path 143 row 49 spanning
from 2000 to 2016 were used in this analysis. Results shown used SWIR2. Note
that while the plantation is identified that there are remnant issues with both

omission and commission errors.
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Means of Annual Greenness Maxima: Planted Casuarina vs. Agriculture
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Table 2: Error matrix from pilot Sentinel 2 classification.

Natural Forest Nonforest Plantation

N =54 N=170 N = 141
Natural Forest 38 0 8
Nonforest 3 166 27
Plantation 13 4 106

True Pos. Rate

False Pos. Rate
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Downsides

e Food security?
e Water use (trees and mills) and water quality (mills)

e Even-aged monocultures



Upsides

Carbon accounting slightly positive (preliminarily)
Potential decrease in radiative forcing

Improved local and national economies

Uptick in other forest-based ecosystem services

Smallholder land tenure



Conclusions

e Plantation forestry rapidly
expanding in Asia

e Small spatial extent and rapid
harvest-regeneration cycle
present interesting — but
resolvable — remote sensing
challenges
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