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Results & conclusion

Donors increase commitments to decentralization . . .
. . . while level of fiscal decentralization increases

WB Commitments

Source: WB (2008) & own computation based on IMF Fiscal Decentralization Database

2/23



Motivation
Data and approach

Results & conclusion

Donors increase commitments to decentralization . . .
. . . while level of fiscal decentralization increases

Sub-national Spending

Source: WB (2008) & own computation based on IMF Fiscal Decentralization Database 2/23



Motivation
Data and approach
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Empirical evidence is mixed

I Public service delivery
I Evidence is largely mixed

(Gadenne and Singhal, 2014)
I Finding valid counterfactuals remains difficult

(Canavire-Bacarreza, 2020)

I Forest conservation
I Political incentives increase deforestation rates

(Burgess et al., 2012)
I Higher ethnic diversity decreases deforestation rates

(Alesina et al., 2019)
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Results & conclusion

Two forms of decentralization

I Vertical power devolution: (Litvack and Seddon,2000)
I Administrative: Handover of public responsibilities and power

to lower levels of government
I Fiscal: Increased financial resources by means of transfers

and/or revenue generation authority
I Political: (Direct) elections of local representatives with

increased decision-making power

I Horizontal devolution:
I Proliferation of sub-national administrative units

(“government fragmentation”)
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Research question

How does the horizontal devolution of power
shape deforestation dynamics?
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Research approach and findings

I Empirical strategy relies on:
I Indonesia’s “big bang”
I Establishment of new spatial boundaries
I Remotely sensed land-use data

I Findings show:
I Deforestation rates are relatively lower for child districts
I Evidence of anticipatory strategic disinvestment
I No long-term effects
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Contribution

I Political economy of deforestation (Burgess et al., 2012; Pailler
2018; Austin et al., 2019; Cisneros et al., 2021)

I Decentralized natural resource management (cf. Blackman and
Bluffstone, 2021)

I Unintended outcomes of decentralization (Pierskalla, 2016;
Grossman et al., 2017)

I Administrative borders as spatial discontinuities (Michalopoulos
and Papaioannou, 2013; Pinkovskiy, 2017; Bonilla-Mejía and
Higuera-Mendieta, 2019; Burgess et al., 2019; Cuaresma and Heger,
2019)
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Democracy, decentralization, and the palm oil boom in
Indonesia

I Fall of Suharto Regime
in 1998

I Democratization
I Decentralization
I Trade

liberalization

I Palm oil boom
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Indonesia’s decentralization reforms

I Vertical decentralization
I Increased fiscal transfers
I Competencies to levy taxes
I Deliver public services
I Right to issue logging licenses
I Receive 80% of forestry sector revenues
I Royalties from other natural resource extraction
I No sharing of oil palm rents

I Horizontal decentralization
I 341 → 511 new districts wihtin 10 years
I Complex legal process (one to three years)
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Exemplary District Split

Pre-split Post-split

Source: Own computation using WB (2019) INDO-DAPOER
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Splits impact administrations’ incentives

I Cost-benefit consideration:
I Benefits: Taxes and royalties from forestry and oil palm
I Costs: Political support among citizen

I Losing territory changes cost-benefit analysis
I Strategic anticipatory action
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Potential effects on deforestation

I Before the split (Mother districts)
I Immediate land-use rents from forestry: ⇑
I Medium-term land-use rents from oil palm: ⇓

I After the split (Child districts)
I Immediate land-use rents from forestry: ⇑
I Constituents’ preferences (ethnic homogeneity): ⇓
I Administrative (in-)capacity to monitor/develop: ⇑ & ⇓
I Re-location of economic and political center: ⇓ & ⇑
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New split boundaries

District splits and forest cover across Indonesia

Source: Own computation using Hansen et al. (2012)

I 115 district splits (2002–2014)
I identify boundaries between mother and child districts
I select all villages that belong to either district at that time

I 14,000 villages in forested regions
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Land-use data

I Land-use data at the village level
I Deforestation (Hansen et al., 2012)
I Oil palm expansion (Gaveau et al., 2022)
I Settlement expansion (Marconcini et al., 2021)

I Socioeconomic data
I National and village census (Podes)
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Empirical strategy
Spatial RDD

LUvs = β Childvs + f (Distancevs ,Childvs) + δv + Z′v + εvs

I LUvs : Inv. hyp. sine of Land use in village v before/after split s
I Childvs : Location in new district
I f (Distancevs ,Childvs): Linear/quadratic polynomials
I δv : Split boundary FE
I Z′

v : Initial ecological conditions (altitude, forest, oil palm,
settlements)

I Estimation: Fixed and optimal bandwidths; clustered SEs
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Spatial RDD - Visualization

Forest cover in 2000 (%) Short-term forest loss post-split
(% of 2000 cover)
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Main Results
Mechanisms
Conclusion

Dynamic effects
Dependent: asinh Deforestation in pre/post split years

⇒ No immediate rent extraction via deforestation before or after split
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Main Results
Mechanisms
Conclusion

Aggregated effects
Dependent: asinh Av. Deforestation in pre/post 3-year window

I Deforestation decreases by 32—38% compared to neighboring mother
villages (column 4)
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Main Results
Mechanisms
Conclusion

Robustness

I Continuity of other characteristics →

I No endogenous sorting →

I Alternative bandwidths →

I Quadratic fit (stronger effects) →

I Placebo test: Artificial boundaries →

I District-level panel regressions: →

I Short-run effects at the boundary
I Short-run effects across all villages
I Effects are driven by the decline of deforestation in children
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Main Results
Mechanisms
Conclusion

Medium-term land rents
Dependent: asinh New oil palm plantation area

I Oil palm expansion decelerates before split
⇒ Strategic divestment of agricultural development in “lost” areas
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Constituents’ preferences

⇒ No evidence of Constituents’ preferences mechanism
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Administrative incapacity & new political centers

⇒ No monitoring incapacity argument
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Administrative incapacity & new political centers

⇒ No monitoring incapacity argument
⇒ Urbanization close to new political centers
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Summary

I Main results
I District splits slow deforestation in short-, not long-run
I Existing district governments strategically divest from

agricultural expansion
I New district governments foster agricultural expansion once

institutional capacity is built up

I Policy implications
I Temporal rise in forest protection could potentially be

sustained by further incentives
I Other public services could be (negatively) affected by

anticipatory strategic action as well
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Robustness

Summary Statistics I
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Summary Statistics II
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Appendix Data
Robustness

Villages - Density Test

I Computed using rdrobust package by Cattaneo et al. (2020)
back
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Robustness: Deforestation effects for varying bandwidths

Pre-split Post-split
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Placebo Test - Artificial Boundaries
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Continuity of other Variables I
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Continuity of other Variables II

back

to overview - VIII



Appendix Data
Robustness

Aggregated Dynamic Quadratic Fit
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Local vs. average effects

Dsvdt =
4∑

κ=−4
κ6=−1

γκmdt−κ + γpost
∑
κ>4

mdt−κ

+
4∑

κ=−4
κ6=−1

ηκ cdt−κ + ηpost
∑
κ>4

cdt−κ

+Zv0 λt + αv + λt + εsvdt

(1)

back

to overview - X



Appendix Data
Robustness

Local vs. average effects

Villages at a 5 km bandwidth from boundary
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Local vs. average effects

All villages in district
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