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1 Introduction

In over 30 countries spanning five continents, special rules govern the distribution of natural
resource revenue to subnational governments. The majority employ a derivation-based sys-
tem in which a portion of the revenue is distributed to the producing region and, potentially,
adjacent areas.! Such revenue-sharing schemes aim to satisfy local demands to share in
extraction benefits, compensate producing regions for environmental damage, and defuse
resource-related conflicts (Bauer et al., 2016).

Evaluating revenue-sharing systems requires knowing both the effects of shared revenue
on recipient jurisdictions and the direct effects of resource booms on producing regions.? For
example, setting appropriate compensation through transfers requires knowing the direct
benefits and harms of booms to local economies. More generally, their separate magnitudes
inform policymakers’ decisions about the level of extraction and the size of transfers.

Theoretical predictions for each channel are ambiguous. Resource booms could crowd
out tradable manufacturing by driving up input costs—so-called Dutch disease (Corden and
Neary, 1982)—or they could increase manufacturing productivity through agglomeration
effects (Allcott and Keniston, 2018). Shared revenue could similarly drive up firm costs by
stimulating local demand, but it could also promote growth by financing investments in
human and physical capital. Separately identifying these two effects is challenging, however,
because resource booms and shared revenue are inextricably linked in most contexts.?

This paper exploits a national reform in Indonesia to identify the separate economic
effects of resource booms and shared resource revenue. Prior to 2001, Indonesia was highly
centralized, and hydrocarbon-rich regions did not receive a disproportionate share of revenue
from oil and gas extraction (Shah, Qureshi, Binder and Zou, 1994; World Bank, 1996). In 2001,
the country implemented comprehensive decentralization reforms, including a revenue-
sharing scheme that redirected a substantial portion of oil and gas revenue to producing
districts and other districts within the same province. The reform permanently increased
public expenditure in hydrocarbon-rich districts and their neighbors relative to hydrocarbon-
poor districts. Whereas districts producing onshore oil and gas were exposed to resource
booms and busts both before and after 2001, the fiscal windfall from shared revenue began

only after the reform. The reform, coupled with specific features of the sharing rule, enables

Derivation-based distribution can be achieved through local taxation or intergovernmental grants. The four
largest countries by population—and seven of the top 10—implement a derivation-based system for all or part
of their mineral, oil, or gas revenues. See Bauer, Gankhuyag, Manley, Halling and Venugopal (2016) for the full
list. A few countries instead use an indicator-based system, tying revenue to local population, poverty, or other
characteristics.

2We define resource booms to include all resource-related activities induced by an increase in the resource
price. In the case of oil and gas, this includes drilling new wells in proven fields and investing in exploration of
unproven fields, as well as increased extraction.

3In a standard setting where subnational governments receive a fixed portion of the royalties from oil
production within the jurisdiction, shared revenue and local oil production would be roughly proportional.
For example, in Colombia (prior to 2012) and Brazil, royalties are allocated to producing municipalities and to
municipalities through which oil and gas are transported.
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us to separately identify the effects of resource booms and shared revenue.

We measure resource-related shocks as the interaction between current resource prices
and predetermined endowments. For resource booms, we calculate the product of oil and gas
prices and the district's onshore oil and gas endowments per capita. This measure uses only
onshore endowments, as offshore production has minimal direct effects on local economies.
To quantify the shared oil and gas revenue shock, we apply the statutory sharing rule to
each district's physical endowments to obtain its per capita scal endowment, then interact
this measure with resource prices and an indicator for the post-decentralization period.
Because the rule allocates a portion of revenue from offshore production and from production
elsewhere in the province to non-producing districts, many districts have substantial scal
endowments despite no onshore production of their own.

In the rst part of the analysis, we use manufacturing rm census data spanning 1975—
2014 to estimate the effects of resource booms and scal windfalls on rm outcomes. We
nd that scal windfalls do not signi cantly affect output or productivity, but they do reduce
wages. By contrast, oil and gas booms increase manufacturing output, productivity, and
wages. While the wage effect of resource booms aligns with classic Dutch disease mecha-
nisms, booms actually increase productivity—a nding that contradicts typical Dutch disease
expectations. We show that rms connected to the oil and gas sector drive these results.

The second part of the analysis uses data on district GDP excluding oil and gas (termed
“non-oil GDP”) from 1993 to 2013, constructed in part from archival government documents.
These data enable us to examine aggregate effects on all non-oil sectors of the economy,
which is crucial given that manufacturing accounts for only about 20 percent of GDP in
Indonesia. We nd that scal windfalls signi cantly boost non-oil GDP, but resource booms
have zero impact. We reject the hypothesis of equal effects at the one percent level. The
implied scal multiplier of shared revenue is about 1.5.

Supply-side mechanisms help explain the results. Fiscal windfalls signi cantly increase
district population, while the effect of resource booms is virtually zero. A plausible reason
is improved public amenities from increased local government spending. Windfalls also
promote entry by manufacturing plants. While shared revenue did not bene t incumbent
rms, it may have promoted overall manufacturing growth via rm entry. Entry by both rms
and individuals helps explain the signi cant non-oil GDP response to shared revenue.

Taken together, the results suggest that resource booms bene t manufacturing while
having zero aggregate impact on non-oil GDP. By contrast, scal windfalls stimulate aggregate
economic growth, in part by attracting workers and encouraging rm entry.  The local
bene ts of oil and gas booms in Indonesia come largely from shared revenue rather than
spillovers from the oil and gas sector. This justi es compensatory transfers to oil-rich areas,

“The reason is that labor and intermediate goods for offshore production are unlikely to be sourced from
the nearest coastal district. Caselli and Michaels (2013) and Cavalcanti, Da Mata and Toscani (2019) provide
evidence that offshore production does not stimulate growth in non-resource sectors in Brazil. In Section 5.4 we
test this assumption.



which do not automatically bene t—at least in aggregate terms—from extraction activity.

Our results are informative for how scal policy mediates the effects of resource price
shocks in developing country settings. Where the revenue is spent matters more for local
growth than where the resources are extracted. The results can thus inform policy in the
many countries that currently share resource revenue or that are considering introducing
such a system. Furthermore, as many countries have introduced or changed revenue-sharing
rules in recent years, our identi cation strategy can be applied in other settings. ~ °

A growing empirical literature investigates the economic impacts of natural resource
abundance at the subnational level. ® Our paper contributes to this literature by estimating
the separate effects of resource booms and shared revenue rather than their compound effect.
We also make three speci ¢ contributions to the study of resource booms and shared revenue.

First, we estimate the impact of resource booms on non-resource GDP. Recent research
examines the impacts of booms on manufacturing rms (e.g., Cust et al., 2019; Pelzl and
Poelhekke, 2021). This work tests important Dutch disease mechanisms, but its focus on
manufacturing gives an incomplete picture of the economy. Manufacturing accounts for only
around 20 percent of GDP in Indonesia and a smaller share in advanced economies. Other
studies analyze the responses of wages, income, house prices, and employment (Feyrer et al.,
2017; Allcott and Keniston, 2018; Bartik et al., 2019), but lack GDP data at the relevant level of
analysis. We use district non-oil GDP data to quantify aggregate impacts across all non-oil
sectors.

Second, we exploit a permanent resource revenue shock, in addition to transitory shocks.
This distinction matters for output multipliers (Baxter and King, 1993). Permanent revenue
shocks are more likely to induce lumpy infrastructure investments (Cassidy, 2025). Infrastruc-
ture spending, in turn, has a larger long-run multiplier than general government purchases
(Ramey, 2021). Most prior work exploits transitory resource revenue shocks (e.g., Olsson
and Valsecchi, 2015; Cust and Rusli, 2015; Bancalari and Rud, 2024) and thus identi es a
different multiplier than ours. A notable exception is Caselli and Michaels (2013), who exploit
persistent differences in oil revenue transfers and offshore production across Brazilian mu-
nicipalities. Our study has two primary advantages relative to theirs: non-oil GDP data and
panel variation in oil transfers and production.  ’ Our strategy identi es the long-run impact
of introducing revenue sharing.

5Countries that have signi cantly reformed their resource revenue-sharing rules in recent decades include
Bolivia (2007), Colombia (2012), the Democratic Republic of Congo (2018), Ghana (1993, 2016), Kyrgyzstan
(2013), Mexico (2007, 2018), Mongolia (2013, 2016), Mozambique (2013, 2022), Nigeria (1999), Peru (2001-2004),
the Philippines (1991), and Uganda (2003, 2022).

6See Cust and Poelhekke (2015) for a survey. Recent examples include Michaels (2011), Aragén and Rud
(2013), Jacobsen and Parker (2014), Loayza and Rigolini (2016), Allcott and Keniston (2018), Feyrer, Mansur
and Sacerdote (2017), Cust, Harding and Vézina (2019), Cavalcanti et al. (2019), Bartik, Currie, Greenstone and
Knittel (2019), Gradstein and Klemp (2020), Pelzl and Poelhekke (2021), Jacobsen, Parker and Winikoff (2023),
and Benguria, Saf e and Urzua (2024).

"Based on their estimates for total GDP and a back-of-the-envelope calculation, they conclude that shared
revenue has no impact on non-oil GDP, in sharp contrast to our results.
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Third, we illuminate mechanisms through which resource revenue stimulates the local
economy. In Indonesia, scal windfalls lead to population increases and rm entry—supply-
side changes that contribute to the multiplier alongside the usual demand-side channels.
These outcomes are commonly examined in the resource-boom literature but rarely in work
on resource revenue. & The in ow of rms and workers into high-transfer districts is consistent
with welfare gains from improved public amenities.

Our paper is closely related to four papers studying Indonesia. Cust et al. (2019) and PelzI
and Poelhekke (2021) estimate the effects of resource booms on manufacturing rms. Both
estimate the combined effect of resource booms and scal windfalls, whereas we separately
identify these two effects. We also use a longer manufacturing panel (1975-2014, as compared
to 1990-2009), allowing us to exploit the late-1970s and early-1980s oil boom and bust.

Two unpublished papers estimate the economic effects of shared oil and gas revenue in
Indonesia. Olsson and Valsecchi (2015) estimate the effects of shared revenue on non-oil GDP
and other outcomes. Cust and Rusli (2015) estimate the effects of both shared revenue and
onshore oil and gas production on non-oil GDP. We employ a different identi cation strategy
from these papers. Instead of treating oil and gas revenue or production as exogenous, we
use predetermined endowments interacted with resource prices as our exogenous shocks. As
noted above, we also exploit the permanent revenue shock from the 2001 reform rather than
transitory variation alone. °

A related literature examines the impact of resource revenue transfers on local public
expenditure and public services. Recent works in this area include Caselliand Michaels (2013),
Borge, Parmer and Torvik (2015), Besfamille, Jorrat, Manzano, Quiroga and Sanguinetti (2023),
Martinez (2023), and Cassidy (2025). Our paper focuses on the impact of shared revenue
on manufacturing output and economic growth, but considers changes in public service
delivery as one potential mechanism.

The paper proceeds as follows. Section 2 provides background information on oil and
gas production and revenue-sharing rules in Indonesia. Section 3 then summarizes the
data construction. We describe our strategy for separately identifying the effects of resource
booms and shared revenue in Section 4, and Section 5 discusses the results. Section 6 provides
concluding remarks.

2 Institutional Background

Indonesias economic growth has been closely tied to oil export revenues due to its oil depen-
dence. By the early 1980s, the oil sector accounted for 78 percent of total exports, with oil
company taxes comprising 70 percent of government revenue (Arndt, 1983). The importance

8An exception is Caselli and Michaels (2013), who nd that municipal population does not respond to oil
transfers in Brazil.

SWe also use an extended subnational GDP series (1993-2013), constructed in part from archival reports.
The GDP series in Olsson and Valsecchi (2015) spans 2001-2010, and the one in Cust and Rusli (2015) spans
1998-2009.



of oil and gas to the local economy varies dramatically across the country, as illustrated by
the locations of Indonesia's 1,157 oil and gas elds in Panel (a) of Figure 2.

A sharp increase in the value of oil and gas production in the 1970s (Figure 1, Panel (a))
boosted oil and gas exports, and GDP grew by an average of 8 percent per year. Consequently,
the World Bank reclassi ed Indonesia as a middle-income country by 1981, a stark contrast
to its status as one of the world's poorest countries at the decade's start (Arndt, 1983). Despite
steady oil production and growing gas production throughout the 1980s and 1990s, the value
of production plummeted due to a collapse in the oil price. 19 The country subsequently expe-
rienced another price-driven boom-and-bust cycle from 1998 to 2015. In hydrocarbon-rich
areas, these price uctuations are expected to have signi cant economic impacts, resulting
in shocks of varying magnitudes across different regions.

Indonesia’s political institutions changed dramatically over the analysis period. Policy-
making was highly centralized under President Suharto's authoritarian rule from 1966 to 1998.
The central government paid regional civil servant salaries via Autonomous Region Subsidies
(Subsidi Daerah Otonom , or SDO), while earmarked President's Instruction grants ( Instruksi
Presiden, or INPRES) funded routine and development expenditures (World Bank, 1990).
Regional spending was centrally administered with minimal local government input (Silver,
Azis and Schroeder, 2001). Crucially, though oil revenue funded these expenditures, central
priorities—not production locations—dictated regional allocations. For example, the massive
1973-1979 primary school construction program (INPRES Sekolah Dasar) was bankrolled
by oil windfalls, but schools were allocated in proportion to the number of primary-aged
unenrolled children in the district (Du o, 2001).

After Suhartos resignation in 1998, Indonesia transitioned to democracy and imple-
mented sweeping decentralization reforms. Law No. 25 of 1999, effective from 2001, granted
signi cant autonomy over public expenditures to over 300 districts, bypassing the 30 larger
provinces. 1! This strategy aimed to appease local interests and deter regional secession, a con-
cern heightened by East Timor's 1999 independence and fears that resource-rich provinces
might secede if scally self-suf cient.

To further mitigate secessionist risks, the central government established a revenue-
sharing scheme with producing regions, fundamentally altering the distribution of resource
revenue across Indonesia. The scheme allocates 15 percent of oil revenue to subnational
governments: 3 percent to the provincial government, 6 percent to the producing district
government, and 6 percent equally divided among the other district governments in the
province. Gas revenue sharing is more generous, with 30 percent transferred to subnational
governments: 6 percent to the province, 12 percent to the producing district, and 12 percent

105ee Appendix Figures A.3, A.4, and A.5 for more details.

The Village Law (Law No. 6 of 2014), implemented in 2015, transferred some policymaking authority and
scal resources from districts to villages. Our analysis concludes in 2014 to focus on the initial phase of
decentralization.



equally divided among the other districts in the province. 12 The provincial governments of
Aceh, Papua, and Papua Barat receive an additional 55 percent of oil revenue and 40 percent
of gas revenue.’® For revenue-sharing purposes, the district nearest to the offshore eld

is designated as the “producing district” and receives the largest share of revenue, *even
though the labor and intermediate goods used for extraction are unlikely to be sourced from
that district.

Decentralization introduced time-series variation in shared revenue distinct from uc-
tuations in resource production. While oil and gas production experienced boom and bust
cycles both before and after decentralization, districts received no shared revenue until 2001.
Subsequently, substantial scal transfers owed into hydrocarbon-rich districts and their
neighbors. Panel (b) of Figure 1 illustrates a signi cant increase in district government ex-
penditures per capita following the 2001 decentralization, particularly in hydrocarbon-rich
areas.

Decentralization also generated distinct cross-sectional variation in shared revenue and
onshore production. Notably, many districts are entitled to substantial revenue transfers
despite having little or no onshore production, due to either offshore endowments or the
presence of hydrocarbons elsewhere in the province. Indonesia has a mix of onshore and
offshore elds (Panel (a) of Figure 2), with 60 percent being onshore. The special sharing
arrangements with Aceh, Papua, and Papua Barat provinces generate additional variation in
shared revenue independent of local endowments.

From 2001, district expenditure was funded by multiple revenue sources. The primary
funding source was the General Allocation Grant (  Dana Alokasi Umum ), an unconditional,
non-matching grant allocated based on scal capacity and expenditure needs. Natural
resource revenue, including oil, gas, timber, and minerals, constitutes the second largest
funding source. The central government also distributes Special Allocation Grants (  Dana
Alokasi Khusus), earmarked transfers that comprise a minor portion of district budgets.
Districts generate own-source revenue from license and utility fees and taxes on hotels and
restaurants, averaging seven percent of their total revenue. An additional seven percent
comes from the central government's sharing of tax revenue collected from local rms and
individuals.

From 1975 to 2014, the number of districts in Indonesia increased from 287 to 514, with
most of the increase occurring after 1998. To maintain a consistent geographic unit of analysis,

2starting in 2009, subnational governments received an additional 0.5 percent of oil and gas revenue: 0.1
percent to the province, 0.2 percent to the producing district, and 0.2 percent to other districts in the province.
These funds were earmarked for education spending (Law No. 33 of 2004).

13Law No. 21 of 2001 granted these concessions to Papua (and later Papua Barat, after it was split off). Law No.
18 of 2001 (superseded by Law No. 11 of 2006) granted similar concessions to Aceh. Both arrangements were
responses to armed con icts in these regions. The additional revenue sharing began in 2002. The agreement
with Aceh lasts inde nitely, while the agreement with Papua and Papua Barat runs through 2027, after which
the additional oil revenue will decrease to 35 percent and gas revenue to 10 percent.

14provided district territory extends to within four nautical miles of the eld (Law No. 22/1999).



we aggregate variables to 1975 district borders, combining districts that amalgamated after
1975.1° This results in 280 geographic units. (See Appendix Section A.3 for details.)

3 Data

This section brie y describes our main variables and data sources. (See Appendix Section A.3
for details.) Appendix Table A.3 reports the summary statistics. Our sample includes all of
Indonesia except for East Timor, which gained independence in 1999.

We use data from the Indonesian manufacturing census of large and medium-sized
rms ( Survei Industri Besar/Sedang, or IBS) spanning 1975-2014 (Central Bureau of Statistics,
Indonesia, 1975-2014). IBS covers the universe of manufacturing plants with at least 20
employees. For simplicity, we use the terms “rm” and “plant” interchangeably, even though
we cannot link plants belonging to the same rm. The dataset contains information on
output, value added, wages, number of employees, 5-digit industry, legal status, district of
operation, and other information. There are 76,194 separate plants in an unbalanced panel;
plants are observed for an average of 9.1 years. For all rm-years, we construct a 2-digit
industry code that maps onto the 1999—-2009 coding scheme; it is similar to codes in ISIC rev.
3.

We construct a nearly balanced panel of district non-oil GDP from 2000 to 2013 using data
from the Central Bureau of Statistics ( Badan Pusat Statistik , or BPS) and the World Bank's
Indonesia Database for Policy and Economic Research (INDO-DAPOER). The series ends in
2013, because BPS stopped reporting district non-oil GDP. We extend the series back to 1993
by digitizing archival BPS reports. (See Appendix Section A.3.)

We measure exposure to resource-related shocks using data on resource prices and
endowments. Data on oil prices and oil and gas endowments come from Rystad Energy's
proprietary UCube database (Rystad Energy, 2019). 16 Indonesian lique ed natural gas (LNG)
price data are from IndexMundi, which sources from World Gas Intelligence and the World
Bank.!’

Let Eg” and Egas denote the onshore oil and gas endowments under the ground in district
d in 1975, in millions of barrels of oil equivalent per capita based on 1980 population. & we
use oil and gas elds discovered by 1998, one year before the decentralization law was passed.
This provides a fairly comprehensive measure of true endowments, while avoiding bias due
to selective exploration in the post-decentralization period, when district governments more

15The GDP analysis is performed at the level of 1993 borders, as the GDP series starts in 1993.

16The UCube database has since been replaced by a similar service called Upstream Solution. UCube provided
upstream information about oil and gas exploration and production at the eld level in Indonesia (and globally)
via the Cube Browser. Information is collected from company and government reports. When information is
unavailable, analysts conduct research and make estimates. Well-level data is also available at additional cost.
UCube was the basis for the EIAs global upstream model (Rystad Energy, 2014).

17Because the Indonesian LNG price data are only available back to 1994, we use West Texas Intermediate
(WTI) oil prices to backcast LNG prices for earlier years. (See Appendix Section A.3.)

18\e use 1980 population because the data from the prior census (in 1971) are incomplete.
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actively engaged with oil and gas companies. A less comprehensive measure based on elds
discovered by 1975 would further avoid bias from exploration that responds to economic
conditions, while potentially missing relevant cross-district variation in endowments. The
results are very similar when we only use elds discovered by 1975. (See Section5.) 1°

De ne exposure to onshore shocks as the current value of predetermined onshore en-
dowments,

PE 4 APES A PI*ES,

in constant 2010 USD millions. We focus on the reduced-form impactof P %E 4, rather than
using it as an instrument for onshore production, because we expect this variable to affect
economic outcomes through channels other than resource production. For example, an
increase in Pt(Ed will lead to greater investment in exploratory drilling and an increase in
demand for intermediate goods and labor.

We construct scal endowments of oil and gas, Fé’" and Fgas, by applying the revenue-
sharing formula to endowments, then dividing by 1980 population to express them in per
capita terms. (See Appendix Section A.1 for detailed formulas.) Our baseline scal endow-
ment variables assume provincial revenue is allocated (via spending) to districts proportion-
ally to population. Our results are robust to alternative allocation assumptions. ~ %°

We de ne exposure to scal shocks as
P4 e1(t, 1999),

where P 0F g £P"FO! A PR . This measure captures the differential impact of decentral-
ization on areas with larger claims on hydrocarbon endowments. We use 1999, the year the
reform was passed, rather than 2001, when it was enacted, as anticipated future changes in
government spending can affect current economic activity (Ramey, 2011). %%

Panel (b) of Figure 2 plots scal endowment against onshore endowment using 2000
prices. The revenue-sharing rules generate substantial variation in scal endowments for a
given onshore endowment value, aiding in the separate identi cation of resource-boom and
shared-revenue effects. %2

Panel (b) of Figure 2 identi es two high-leverage observations: (1) Kabupaten Kutai, which
has the largest scal endowment, and (2) Kabupaten Bengkalis, which has the largest onshore

endowment. Because these districts could be in uential in the results, we check robustness

19 third approach uses all elds discovered by 2014. This approach has two downsides. First, it introduces
bias due to exploration in the post-decentralization period. Second, it incorporates irrelevant variation in
endowments: a eld discovered in 2010 likely will not produce oil or gas during the sample period, as the
average production lag following giant eld discoveries is 5.4 years (Arezki, Ramey and Sheng, 2016).

20The results are similar when using two alternative allocation assumptions: (1) equal amounts to each district,
and (2) greater amounts to producing districts following the national government's sharing formula. The results
are also robust to applying the same sharing rule to Aceh, Papua, and Papua Barat as used in the rest of the
country.

21as we show ahead, the results are similar when we use 2001 instead.

22pppendix Figure A.6 plots the onshore, offshore, and scal shocks over time for every district.
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to dropping them.

4 Identi cation Strategy

The Indonesian setting provides time-series and cross-sectional variation that allows us to
disentangle the effects of resource booms and shared revenue. We identify the effects of
resource booms by comparing responses to resource price changes across districts with differ-
ent onshore endowments. We identify the effects of shared revenue primarily by comparing
changes in outcomes after decentralization across districts with different scal endowments.

4.1 Manufacturing Firm Outcomes

We begin by estimating a model that relates rm-level outcomes to the two shocks. Let  Yj g4 ¢
be an outcome (e.g., real output) inyear t for rm i indistrict d. Additionally, let j (i) denote
the industry of rm i, and r (d) the region of district d.?® The model is

X 0 X 0
INYiat £ kP EdA P Fatlti k, 1999)
kD kD

AXQ (A@AAjH 1A, vyt Aian, (1)

which includes rm xed effects ( ®;), industry-by-year effects ( Aj (),t), and region-by-year
effects (, r(g)t)- The rm xed effects absorb time-invariant differences in rm outcome
levels, while the industry-by-year and region-by-year effects absorb industry-speci ¢ shocks
and regional shocks, respectively. The model also controls for the time-varying effects of
baseline district covariates, X 4, which we discuss ahead.

We estimate static (K A£0) and dynamic ( K A3) versions of the model. Allowing for
dynamic effects is potentially important, as rms may take multiple years to adjust to shocks,
and district governments may require several years to translate transfers into public services
such as infrastructure. The dynamic model captures the lagged effects of shocks.

According to Equation (1), a USD 1 million per capita increase in the onshore endowment
value raises the outcome by 100 ¢  log points in the same year. Therefore, a more realistic
increase of USD 10,000 per capita raises the outcome by about ¢ percent. >* The cumulative

four-year impact of a permanent USD 10,000 per capita increase in the onshore endowment

3
kAD

nent USPD 10,000 per capita increase in the scal endowment value after decentralization are

value is about ~ k percent. Similarly, the immediate and cumulative impacts of a perma-

+g and E Tk percent, respectively.
The magnitudes of ~ y and %+, are not directly comparable. Each coef cient is a reduced-
form effect that operates through a different channel. An increase in the onshore endowment

value affects the local economy through greater investment and employment in the oil and

23We use the seven regions de ned by the Central Bureau of Statistics: Sumatera, Jawa, Nusa Tenggara,
Kalimantan, Sulawesi, Maluku, and Papua.

240ver 1999-2014, the onshore endowment value per capita averaged USD 10,800 (SD: USD 86,010), and the
scal endowment value per capita averaged USD 6,510 (SD: USD 24,410) (Appendix Table A.3).
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gas sector, as well as spillovers to other industries via factor price changes and agglomeration.
By contrast, an increase in the scal endowment value is associated with greater local public
spending. Nevertheless, in Section 5 we provide guidance for comparing the effects of typical
onshore and scal shocks.

Equation (1) is analogous to a difference-in-differences model, with endowments mea-
suring exposure to a national shock and prices quantifying the magnitude of the shock.
Accordingly, the key identifying assumption for  { ¢} and {x} is that rms in the same in-
dustry and region but located in districts with different endowments would have followed
parallel trends, on average, in the absence of resource price changes or the introduction of
revenue-sharing. 2> Under this assumption, which implies strict exogeneity, the xed-effects
estimator is consistent for the slope parameters. We report standard errors clustered at the
district level.

One way the identifying assumption could be violated is if endowments were correlated
with other district characteristics that matter for economic dynamics. Appendix Table A.4
reports the cross-sectional relationship between the endowment variables and baseline
geographic and demographic characteristics. Naturally, both endowments are positively
correlated with land area, but the relationship is statistically signi cant only for onshore
endowments. Districts with larger onshore endowments tend to have atter terrain and
larger populations, while districts with larger scal endowments tend to have more forestland,
greater coal formation area, smaller populations, a greater share of working-age adults, and
coastal access. We reject the hypothesis that the endowment coef cients are jointly zero at
the ve percent level for all geographic characteristics except coal formation area. By contrast,
we fail to reject this hypothesis for all demographic characteristics except log population.

To address this concern, our baseline speci cation controls for the time-varying effects of
district characteristics X 4 that are correlated with at least one of the endowment variables:
log land area, terrain slope, forestland, coastal access, coal formation area per capita in 1980,
log population in 1980, and population share aged 15-64 in 1980 (Appendix Table A.4). We
show ahead that the results are robust to controlling for all baseline covariates.

Another potential threat to our design is that other national policy changes starting around
1999 could differentially affect districts with different endowments. Central government scal
policy and other features of decentralization are two such potential confounders. We discuss
each in turn.

First, the change in central government spending at the district level around 2001 could
be correlated with scal endowments. The scal shock variable is meant to be proportional
to the change in total government spending—national and subnational—induced by decen-
tralization, as this is what matters for economic outcomes. As discussed above, the scal

25See Goldsmith-Pinkham, Sorkin and Swift (2020) and Christian and Barrett (2023) for further discussion of
identi cation in these settings. See also Allcott and Keniston (2018) for a discussion of parallel trends in the
context of local resource shocks in the United States.
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endowment is positively correlated with the change in district government spending around
2001 (Figure 1, Panel (b)). This correlation will equal the correlation with the  total spending
change as long as the central government spending change is uncorrelated with the scal
shock. (See Appendix Section A.2 for details.)

We cannot estimate this correlation because we lack geographically disaggregated central
government spending data. We do nd, however, that the scal endowment is correlated
with two of ve proxies for baseline central expenditure (Appendix Table A.4). Moreover,
the two endowment variables are jointly signi cant at the ve percent level for three of ve
proxies. While a correlation between endowments and the level of central spending does not
necessarily cause bias, it could portend problems if the central spending change around 2001
is systematically related to its previous level. Therefore, as a further robustness check, we
control for the baseline central expenditure proxies interacted with year dummies. We also
report robustness checks controlling for the district poverty rate in 1999 interacted with year
dummies, as the central government spending change could plausibly be related to poverty
through changes in spending priorities. 26

Second, other aspects of decentralization could differentially affect districts with different
endowments. Two salient aspects are district splitting and intergovernmental competition.
As discussed in Section 2, the number of districts in Indonesia increased dramatically over
the sample period, with most district splits occurring after 1998. Previous research has shown
that splits harm economic growth (Cassidy and Velayudhan, 2026). If the propensity to
splitis correlated with endowments, our estimates could be biased. We therefore perform
robustness checks controlling for splits in different ways.

Decentralization also may have promoted intergovernmental competition, whereby dis-
tricts compete for mobile capital. Districts with onshore endowments plausibly have weaker
incentives to compete because of the geographic immobility of rms linked to the oil and gas
industry (Pepinsky and Wihardja, 2011). Districts without onshore endowments therefore
may have adopted more business-friendly policies (e.qg., less red tape and corruption) than
their counterparts with onshore oil and gas. We address this concern by estimating the effect
of the scal shock on the subsample of districts with no onshore endowments.

A nal threat is that Equation (1) could be misspeci ed because it assumes that onshore
shocks have the same effect before and after decentralization, and that offshore shocks have
no direct economic effects. If onshore shocks have heterogeneous effects over time—perhaps
because of changes in extraction technology—then the estimated impact of the scal shock
over 1999-2014 might simply re ect this heterogeneity. In addition, if offshore booms directly
affect the economy of the nearest coastal district, the estimated effects of the scal shock
could re ect the impact of offshore booms in addition to the impact of shared revenue. We
show below that the results are robust to relaxing these functional form assumptions.

26Djstrict-level poverty rates are unavailable in 1980, unlike the other demographic covariates. To our
knowledge, BPS rst reported district-level poverty rates in 1999. See Appendix Section A.3 for details.

12



While the parallel trends assumption is not testable, we can examine its plausibility by
estimating outcome gradients in the endowment variables over time periods when the shocks
were minimal or nonexistent. Oil and gas prices were fairly stable over 1991-1998 (Appendix
Figure A.3), so the outcome gradient in the onshore endowment should be roughly constant
over this period. Similarly, the outcome gradient in the scal endowment should be constant
prior to the announcement of revenue-sharing in 1999.

We estimate an event-study speci cation to examine rm trends around the passage of
the decentralization law. The model is

X _ X
INY; g &£ TP OE 4 ¢1(t AEs)A +P OF 4 ¢1(t AES)
s64998 s64998

AX O (A® AAjH 1A, vyt Aiar, (2)

where P Ois the vector of average oil and gas prices over 1975-2014, and P_Q is the vector
of average oil and gas prices over the decentralization period, 2001-2014. The omitted
reference period is 1998. The coef cient ~ ¢ represents the change in the gradient in onshore
endowment between 1998 and year s. Similarly, 5 captures the change in the gradient in
scal endowment between 1998 and year s. Finding ¢ A&+¢ A0 for sC 1998 would indicate
that rms located in districts with different exposure to onshore and scal shocks were on
similar trends prior to the introduction of revenue sharing and subsequent price shocks.

To estimate the parameters in Equation (2), we focus on the period 1993-2014 and only
include rms that were observed in 1998, the base year for differences. This sample (about
15,000 rms) is smaller than that used for Equation (1) (about 52,000 rms). 2’ This is unsur-
prising, as the average rmis only observed for 9.1 years.

4.2 District Non-Oil GDP

Finally, we estimate the impacts of resource booms and revenue sharing on non-oil GDP.
This allows us to study the effects on the entire non-oil sector of the economy. The rm-level
analysis may miss important effects of resource booms and scal shocks for two reasons.
First, manufacturing accounts for only about 20 percent of GDP in Indonesia, and impacts
could vary by sector. Second, the manufacturing sector may produce innovation spillovers
for the rest of the economy.

We estimate the impacts on non-oil GDP using the model

X X
InYd,tﬁE _th?kEdA ikpt(?de Ci(t k, 1999)AXC? tA®dA,r(d),tA"d,t' 3)
k AD k AD

where Yy ¢ is non-oil GDP in district d inyear t and ®, is a district xed effect. 28 We analyze

2TThe total sample size is around 203,000 compared to 482,000 for the baseline regression.
28In the GDP analysis, E 4 and F4 are based on endowments under the ground in 1993, the rst year of the
sample.
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non-oil GDP trends by shock exposure using the model

X _ X _
InYq( £ “PE et A£s)A +sPIFq e1(t £)AX O (A®A, ()i A"ar, (4
s64998 S64998

where P %and P_Qare de ned as in Equation (2). The sample is a nearly balanced panel of 288
districts from 1993 to 2013. 2°

5 Results

5.1 Onshore Production and District Expenditure

We rst present quasi- rst-stage results to aid in the interpretation of the reduced-form
estimates. We consider the effect of increasing the value of the (onshore or scal) endowment
per capita by USD 10,000. For onshore shocks, USD 10,000 is slightly above the mean and
equal to about 0.12 standard deviations. For scal shocks, this amount represents more than
twice the mean and about 0.45 standard deviations (Table A.3).

Panel (a) of Figure 3 shows that a USD 10,000 increase in the value of the onshore en-
dowment per capita is associated with a USD 114 increase in the value of onshore oil and
gas production per capita, or about 0.08 standard deviations. Similarly, Panel (b) of Figure 3
shows that a USD 10,000 increase in the value of the scal endowment per capita is associated
with a USD 72 increase in district expenditure per capita, or about 0.17 standard deviations.
Column 1 of Table 1 displays the cumulative effects of the shocks on total expenditure based
on Equation (3). A permanent USD 10,000 increase in the value of the scal endowment per

capita raises total district expenditure per capita by USD 88. 3°

5.2 Comparing Shock Magnitudes

While the quasi- rst-stage results provide context for interpreting the effects of onshore and
scal shocks in isolation, they do not facilitate direct comparison of the two shocks. One may
want to know whether the direct economic effects of resource booms matter more or less
than the indirect effects via spending of shared revenue. However, it would be inappropriate
to simply compare ¢ with *,, because a USD 10,000 increase in the onshore endowment
means something different than a USD 10,000 increase in the scal endowment. To avoid this
problem, we instead compare the effects of typical shocks observed in the data. We quantify
typical shocks using two approaches.

First, consider the ratio PtOFd/( PtOEd) for districts with E 4 E 0. This ratio gives the scal
shock per USD of onshore shock in a given district. In the subsample of districts with onshore
endowments, the median of this ratio over 1999-2014 is 0.36. This means that for the median

290nly two districts (at 1993 borders) have incomplete non-oil GDP data. The BPS documents only report
total GDP for Kabupaten Halmahera Tengah over 1993—-1996, and the reported non-oil GDP for Kabupaten
Bekasi over 1993-1995 excludes its child district, Kota Bekasi, which became autonomous in 1996. We could not
nd any GDP gures for Kota Bekasi over 1993-1995.

39The estimates are similar when omitting high-leverage districts (Appendix Table A.5).
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district, the scal endowment value increases by USD 3,600 for every USD 10,000 increase in
the onshore endowment value. (The ratio is quite stable over time because oil and gas prices
are highly correlated.) This suggests we should compare the onshore shock coef cient to 0.36
times the scal shock coef cient.

The second approach compares one-standard-deviation increases in the endowment
values. The standard deviation of P94 over 1999-2014 is 0.28 times the standard deviation
of Pt(Ed over the same period (Appendix Table A.3). Therefore, to examine whether one-
standard-deviation increases in each endowment value have equivalent effects, we would
compare the onshore shock coef cient to 0.28 times the scal shock coef cient.

The idea behind both approaches is that because a USD 10,000 increase represents a
proportionally larger shock to the scal endowment than to the onshore endowment, the

scal coef cient must be scaled down to enable meaningful comparisons. For simplicity,
we choose a round number between the two ratios—namely, 0.3—and report estimates and

_ _ P _
standard errors for ~j 0.3¢+,where ~ £ K" and + £ £ £

5.3 Manufacturing Outcomes

Panel A of Table 2 presents the xed-effects estimates from the static version ( K Z0) of
Equation (1). A USD 10,000 per capita increase in the onshore endowment value raises rm
output by 0.45 percent (S.E. = 0.09 percent) (column 1). The impacts on value added and the
number of workers are small and statistically insigni cant (columns 2 and 3). Output per
worker and value added per worker increase by 0.51 percent (S.E. = 0.07 percent) and 0.15
percent (S.E. = 0.08 percent), respectively (columns 4 and 5). These responses are consistent
with agglomeration effects (Allcott and Keniston, 2018). Wages also rise by 0.26 percent (S.E.
= 0.06 percent) (column 6). Overall, the estimates suggest that resource booms increase local
labor demand and drive up input costs, while simultaneously improving rm productivity.

The estimated effects of the scal shock are less precise. There is little evidence that scal
windfalls signi cantly increase rm output or productivity. In fact, output per worker and
average wages both decline in response to the scal shock, and these effects are statistically
signi cant. A USD 10,000 per capita increase in the scal endowment value reduces output
per worker by 2.32 percent (S.E. = 1.08 percent) and average wages by 3.85 percent (S.E.
= 0.63 percent). These estimates are surprising, as one might expect the scal shock to
drive up wages via increased demand. Alternatively, increased spending could improve
local amenities and attract workers to the region, thereby reducing wages. We explore this
possibility in Section 5.9.

Overall, onshore shocks and scal shocks have contrasting effects. Onshore shocks
increase labor productivity and wages, while scal shocks reduce them. Furthermore, typical
onshore and scal shocks have statistically distinguishable effects on these outcomes.

Panel B of Table 2 presents xed-effects estimates based on the dynamic version (K A3)
of Equation (1). While the effects of the shocks do appear to be dynamic, the cumulative
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effects are qualitatively similar to the static estimates, albeit larger in absolute magnitude in
some cases. For example, the cumulative impact of the onshore shock on output per worker
is 0.78 percent (S.E. = 0.08 percent), compared to 0.51 percent in the static speci cation. For
rm output, output per worker, and wages, we reject equal effects of typical onshore and
scal shocks.

Figure 4 plots estimates of { s} and {0.3 ¢+¢} from Equation (2) to visualize rm trends
before and after decentralization and the subsequent rise in oil and gas prices. The gure
also displays oil and gas prices, as well as the years when the decentralization law was passed
and enacted, to highlight the sources of time variation in the shock variables. The gradientin
onshore endowment per capita is roughly constant before 1999 for all outcomes, then rises
for rm output, labor productivity, and wages as resource prices rise. Similarly, the gradient
in scal endowment per capita is roughly constant prior to decentralization for all outcomes.
After decentralization, the wage gradient falls. The graphical evidence is consistent with the
results in Table 2.

5.4 Manufacturing Outcomes: Robustness

The Online Appendix reports results from several robustness checks.

Appendix Table A.6 shows that the results are very similar when we de ne the rstyear of
the scal shock to be 2001, the year decentralization was enacted. Appendix Tables A.7 and
A.8 display the estimates after omitting high-leverage districts. Dropping Kutai yields broadly
similar estimates. Dropping Bengkalis increases the absolute magnitudes of the estimates
while reducing their precision. The conclusion that onshore shocks bene t rms more than

scal shocks is robust to the exclusion of high-leverage districts.

The results are also similar when we use endowment variables based only on elds
discovered by 1975 (Appendix Table A.9). This is reassuring, as it suggests that subsequent
discoveries were unrelated to local economic trends, eliminating one possible source of bias
in the baseline estimates.

Appendix Tables A.10 and A.11 display estimates controlling for additional baseline co-
variates interacted with year effects in the static and dynamic speci cations, respectively.
In Panel A, we control for 11 geographic and demographic covariates, while in Panel B, we
control for baseline central government expenditure proxies. The regressions in Panel C
add both sets of covariates. In Panel D, we omit all covariates. The results are similar to
the baseline estimates. Similarly, the results remain similar when we control for the district
poverty rate in 1999 or omit the poorest districts from the sample (Appendix Table A.12).

Appendix Tables A.13 and A.14 report estimates that control for district splits in three
ways: controlling for separate post-split dummies for the rst district split and the rst split
in the post-decentralization period (1999 and later) (Panel A), controlling for the log number
of districts contained within original district borders (Panel B), and controlling for a dummy
for having ever split over 1975-2014 interacted with year effects (Panel C). In all cases, the
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results are similar to the baseline estimates.

Next we examine whether the estimated effects of the scal shock are biased because
decentralization had differential effects on districts with onshore endowments compared to
those without. Appendix Table A.15 reports estimates of  {£,} when omitting districts with any
onshore endowments. The estimates for output, value added, number of workers, and value
added per worker all increase, though their standard errors are large and only the effect for
number of workers is statistically signi cant. The estimates for output per worker and average
wage are similar to the baseline estimates. While the imprecision of the estimates makes it
dif cult to draw rm conclusions, this robustness check suggests the baseline estimates may
have underestimated the effect of the scal shock on rm employment.

To see whether our estimate of g is biased by neglecting heterogeneity in o over time,
we interact Pt(Ed with indicators for the pre- and post-decentralization periods. Panel A
of Appendix Table A.16 presents the results. The impacts of onshore booms before and
after 1999 are statistically distinguishable from each other for only two out of six outcomes:
we reject equality for number of workers ( p A0.015) and average wage ( A0.027). More
importantly, the estimates of +q do not change much, indicating that our preferred estimates
are not meaningfully biased by neglected heterogeneity in the effect of onshore shocks over
time.

To test whether offshore booms bias our estimates, we control for Pt(E gﬁ, where Egﬁ is
offshore endowment per capita. The results, presented in Panel B of Table A.16, suggest that
offshore booms are not an important confounder. The estimated coef cient on PE gﬁ is
statistically insigni cant for ve out of six outcomes, and the estimates of "~ pand +g remain
similar to the baseline estimates.

As a nal robustness check, we re-estimate the coef cients using alternative versions
of the scal endowment variable. These versions make different assumptions about how
provinces allocate their shared revenue to districts via spending. The results remain consis-
tent across various allocation assumptions (Appendix Figure A.8).

5.5 Manufacturing Outcomes: Heterogeneity

We also examine if rm responses depend on whether the rm's sector is connected to the
oil and gas industry. We classify sectors as connected or unconnected based primarily on
input-output tables constructed by Indonesia’s Central Bureau of Statistics (Central Bureau
of Statistics, Indonesia, 2005). We identify sectors 23 (Fuel industry, oil and coal re ning,
petroleum products, and nuclear fuel), 24 (Chemicals and chemical products), 27 (Basic
metal), and 28 (Metal goods, not machinery and equipment) as most connected to the oil
and gas industry. (See Appendix Section A.3 for details.)
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We estimate the model
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where Cj ;) is an indicator equal to one if industry | is connected to the oil and gPas industry.
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Panel A of Table 3 presents our main heterogeneity results. We nd that onshore shocks
have different effects depending on whether the rm is connected to the oil and gas industry.
Connected rms experience larger increases in output, value added, output per worker,
value added per worker, and average wages. They also see a decline in employment, while
unconnected industries do not. The differences are statistically signi cant for employment,
output per worker, and value added per worker. These results suggest that oil-connected

rms are driving the main rm-level estimates in Table 2.

By contrast, scal shocks do not differentially affect connected rms. This makes sense, as
we do not have strong ex-ante reasons to expect that scal effects would ow to a particular set
of industries. While governments might use scal windfalls to further stimulate oil-connected
industries—or support struggling unconnected industries—we nd evidence of neither.

In Panel B of Table 3, we add sector 25 (Rubber and plastic products) to the set of oil-
connected industries. Although our method of identifying oil-connected industries does not
suggest that this industry is connected, we consider its inclusion because plastic is largely
derived from oil. 3! (See Appendix Section A.3 for details.) When including “Rubber and plastic
products” as a connected industry, many differences are attenuated, which is consistent with
our data-driven classi cation of this industry as unconnected.

5.6 Non-Oil GDP

Table 4 presents the non-oil GDP results based on Equation (3) for different lag speci cations.
To summarize the dynamic impacts, we focus on the cumulative effect of permanent onshore
and scal shocks. Across all speci cations, the impact of onshore shocks on non-oil GDP is
virtually zero. By contrast, the impact of scal shocks is large and statistically signi cant, with
the estimated cumulative effect growing somewhat as more lags are included. According to
the model with K A3 (column 4), a permanent USD 10,000 per capita increase in the scal
endowment value raises non-oil GDP by 5.64 percent (S.E. = 1.56 percent).

31However, it is likely that industry relationships between oil and plastic production are complicated by the
fact that oil is traded globally at low cost. There may be limited cost savings in the plastics industry associated
with being located near oil production. We also note that a boom in oil due to higher prices would likely drive
up input costs in the plastics industry.
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In contrast to the manufacturing rm results, typical scal shocks raise non-oil GDP
by more than typical onshore shocks. For example, when K A3 (column 4), an onshore
shock of USD 10,000 reduces non-oil GDP by 0.03 percent (S.E. = 0.24 percent), while a
scal shock of USD 3,000 raises non-oil GDP by 1.69 percent (S.E. = 0.47 percent). The
difference is statistically signi cant at the one percent level. When fewer lags are included,
the corresponding difference is statistically signi cant at the ve percent level.

Figure 5 plots the event-study estimates based on Equation (4). The gradient in the
onshore endowment is nearly constant in all years both before and after decentralization
and the subsequent rise in resource prices. This is consistent with the zero effects of onshore
shocks found in Table 4. The gradient in the scal endowment increases gradually after
the introduction of revenue sharing, then sharply in 2006 when shared revenue and district
expenditure increased again. Again, this pattern is consistent with the large positive estimates
in Table 4.

The gradient in the scal endowment also shows a slight upward trend from 1993 to
1995 before leveling off over 1995-1998. While this pretrend is statistically insigni cant,
it is worth considering whether preexisting trends drive the results. Appendix Figure A.7
plots the event-study estimates after adding additional controls or dropping districts that
experienced large spikes in non-oil GDP due to either administrative reclassi cation or large-
scale mine openings. The results show that the pretrend in the scal endowment is entirely
driven by Kabupaten Berau, which saw the opening of major coal mines in 1992, 1995, and
2001. Dropping this district has virtually no impact on the post-1999 gradient, leading us to
conclude that preexisting trends do not drive the estimates for scal shocks.

5.7 Non-Oil GDP: Robustness

We next subject the non-oil GDP results to several robustness checks. The results are very
similar when we use 2001 as the rst year of the scal shock (Appendix Table A.17), omit high-
leverage districts (Appendix Table A.18), base the endowment variables on elds discovered
by the start of the sample in 1993 (Appendix Table A.19), or change the covariate set (Appendix
Table A.20). Controlling for poverty in 1999 also does not meaningfully change the results
(Appendix Table A.21), nor does controlling for district splits (Appendix Table A.22). Omitting
districts with onshore endowments slightly increases the estimated effect of the scal shock
(Appendix Table A.23).

Changing our assumptions about how provinces distribute their shared revenue across
districts induces some meaningful variation in the estimates (Appendix Figure A.10). Assum-
ing that provinces distribute funds equally across districts (as opposed to in proportion to
population) increases the estimate for onshore shocks somewhat and decreases the estimate
for scal shocks. When we instead assume that provinces mimic the national sharing formula,
giving more funds to oil-rich districts, the estimate for the onshore shock does not change
while the estimate for the scal shock falls somewhat. Importantly, while the gap between
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the scal and onshore effects narrows in both scenarios, scal shocks continue to have larger
effects. By contrast, all three alternative measures that give Aceh and Papua the same formula
weights as the rest of the country cause the gap between the scal and onshore estimates to
widen. Overall, the conclusion that scal shocks increase non-oil GDP while onshore shocks
do not remains robust to changing assumptions about revenue allocation.

5.8 Fiscal Multiplier

Next we connect our results to the literature on subnational scal multipliers. These studies
exploit regional spending shocks to identify an “open economy relative multiplier” (Nakamura
and Steinsson, 2014), which differences out national scal and monetary policy. Such relative
multipliers can provide a lower bound for the de cit- nanced, no-monetary-policy-response
national multiplier (Chodorow-Reich, 2019).

Let Yq4 ; denote non-oil GDP, and let Gq ; denote total district expenditure. We estimate
cumulative multipliers (Ramey, 2016) using the speci cation

X X 0
YatAj Btn  daAi AX g AL raye AMden, (6)
jAD jAD
where
YatAji Yditi1 Gy tAji Gat1
YatAj E—————, da.rj £ —.
Yd,1908 Yd,1998

We apply the same transformation to the scal shock, expressing it as a cumulative change
over h years relative to 1998 non-oil GDP. 32 We then use the transformed scal shock as an
instrument for P E‘AD dd.tAj- The regression controls for the onshore shock, transformed in
the same manner. (Differencing eliminates district xed effects.)

Table 5 presents the results. The on-impact multiplier (  h A0) is 1.20 (S.E. =0.60). Thisis
statistically distinguishable from 0 but not from 1 according to the weak-IV-robust Anderson
and Rubin (1949) test. The multiplier grows over time, peaking at 1.55 (S.E. =0.77) at h /A3,
but remains statistically indistinguishable from 1. The estimates are similar when we omit
high-leverage districts (Appendix Table A.24). These multipliers are somewhat smaller than
the median multiplier of 1.9 in the papers surveyed by Chodorow-Reich (2019), though we
lack suf cient precision to reject equality.

5.9 Mechanisms

So far we have shown that onshore shocks increase the output, productivity, and wages of
manufacturing rms without promoting aggregate economic growth, while scal shocks raise
manufacturing wages and signi cantly increase overall growth. We next test for potential

32\We scale by non-oil GDP in the year before decentralization (1998), rather than in the initial year (1993),
because two districts (Halmahera Tengah and Kabupaten Bekasi) are missing non-oil GDP data for 1993-1995.
The results are similar when we scale by 1993 non-oil GDP and omit these districts.

20



mechanisms behind these results.
Population Growth

As mentioned earlier, the scal shock could reduce wages through improvements in local
amenities that attract workers to the region. Table 6 shows that the scal shock increases
district population while the onshore shock does not. According to the model with K A3
(column 4), a permanent USD 10,000 per capita increase in the scal endowment value
increases population by 1.36 percent (S.E. = 0.38 percent). The corresponding estimate for the
onshore shock is virtually zero. 33 The results suggest that the scal shock raised non-oil GDP
while lowering manufacturing wages in part by increasing local labor supply. The population
effects could re ect changes in fertility and mortality in addition to migration, however.

Firm Entry

Improvements in amenities from the scal shock could also attract rms. This mechanism
could promote aggregate growth without the scal shock increasing the output of incumbent
rms. To examine rm entry and exit, we estimate exponential-mean models of the number

of manufacturing plants, entries, and exits at both the market (district-industry) and district
level.34 The results in Table 7 suggest that the scal shock increases entry whereas the onshore
shock does not. Although the scal shock did not bene tincumbent rms, as shown by the

within- rm estimates, it may have promoted manufacturing growth overall via rm entry.

Other Features of Decentralization

The onshore and scal shocks could also affect economic outcomes through their interaction
with other features of decentralization. District splitting was one of the most prominent
such features. As already shown, our results are robust to controlling for splits in various
ways. However, if endowments or shocks affect the propensity to split, splitting could be a
mechanism behind our results.

Appendix Table A.25 reports estimates of the cross-sectional relationship between en-
dowments and splitting (columns 1-2) and the dynamic relationship between the shocks
and the propensity to split for the rsttime in a given year (column 3). Across all speci ca-
tions, both endowments are uncorrelated with splitting, and we fail to reject equal effects
of comparably sized onshore and scal shocks on the probability of splitting. Using the
estimates in column 2, a one-standard-deviation increase in the onshore endowment is
associated with a 0.027 higher probability of splitting after decentralization (S.E. = 0.063),
and a one-standard-deviation increase in the scal endowment is associated with a 0.030

33The regressions in Table 6 control for all geographic and demographic covariates, to avoid overestimating
the effect of the scal shock on population. Panel (a) of Appendix Figure A.11 shows that when only the baseline
covariates are included, the gradient in the scal endowment increases over 1980-1990 before becoming
constant over 1990-1998. Including all covariates virtually eliminates these pretrends while modestly reducing
the post-1999 gradient (Panel (b)).

3450me “entries” could re ect rm growth, as the sample only includes rms with at least 20 employees
(Section 3).
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higher probability (S.E. = 0.033). 3° The 95-percent con dence intervals are [ j 0.096,0.150]
for the onshore shock and [ j 0.035,0.095] for the scal shock. Thus, while we cannot reject
the hypothesis that splitting is uncorrelated with endowments, we also cannot rule out eco-
nomically meaningful correlations. Splitting is a potential mechanism, though it appears less
likely than the previous two.

6 Conclusion

In this paper, we exploit the introduction of resource revenue sharing in Indonesia to estimate
the separate effects of resource booms and shared resource revenue on local economies. Most
prior studies estimate only the compound effect. Disentangling the two effects is important
for designing resource revenue-sharing systems.

We use plant-level manufacturing data from 1975 to 2014 and district-level non-oil GDP
data from 1993 to 2013. We identify the effects of resource booms from the differential
response of economic outcomes to resource price changes across districts with varying
onshore endowments. We identify the effects of shared revenue from the differential change
in outcomes after the introduction of resource revenue sharing across districts with varying
endowments relevant to the revenue-sharing formula.

We nd that onshore oil and gas booms increase manufacturing wages, yet manufacturing
output and productivity still grow. These effects are strongest in sectors that are upstream or
downstream of the oil and gas industry. The results are inconsistent with the more severe
manifestations of Dutch disease. However, broader positive spillovers are absent: onshore
booms have no impact on non-oil GDP.

By contrast, shared oil and gas revenue does not signi cantly affect manufacturing output
or productivity, but it does reduce wages. Shared revenue also raises non-oil GDP. The effects
of onshore and scal shocks on non-oil GDP are statistically distinguishable. Supply-side
factors help explain the results: scal shocks increase local population and rm entry, possibly
because of improvements in local amenities, but onshore shocks do not.

Taken together, our results imply that most of the local bene ts of oil and gas booms in
Indonesia operate through their effect on shared revenue. Oil-rich areas are not automatically
compensated for extraction externalities through economic growth. Any compensation that
policymakers feel these regions are owed—for environmental or other reasons—must be
delivered through the intergovernmental transfer system.

Research on Brazil has reached opposite conclusions: Caselli and Michaels (2013) nd
that shared oil revenue has no effect on non-oil sectors or population, and Cavalcanti et al.
(2019) nd that onshore oil booms have positive spillovers to the services sector. Identifying
the features of these settings that drive the different ndings, and expanding the evidence

35First convert the standard deviations reported in Appendix Table A.3 to USD millions by dividing by 1,000,
then multiply by the average marginal effect reported in Appendix Table A.25. The results are similar when
we formally calculate the change in the splitting probability from increasing the endowment from zero to its
standard deviation.
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base to other countries, are priorities for future research. Our identi cation strategy can
be applied to other countries that have introduced, eliminated, or modi ed their revenue-
sharing rules over time. For example, in 2012 Colombia switched from a derivation-based
system to an indicator-based system for sharing oil royalties, shifting revenue away from

oil-producing areas. °

Declaration of Generative Al and Al-Assisted Technologies in the Writing Process
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36Alvarez, Castafieda and Hofstetter Gascén (2025) exploit this reform to estimate the effect of shared revenue
on local taxes.
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Table 1: District Expenditure

District Expenditure by Function, Scaled by 1980 Population

(1) 2 (3) (4) (5) (6) (7) (8) 9) (10)
Law Social Tourism
Total Admin. Edu. Infra. Health Agri. Env. & Order Prot. & Culture
Onshore Endow. £ Price i 0.51°¢ i 0.20% i 0.14°° i 0.14° i 0.07°° i 0.05°° 0.01 i 0.02°°7 i 0.01°° i 0.01
) (0.26) (0.10) (0.06) (0.08) (0.03) (0.02) (0.01) (0.01) (0.00) (0.00)
Fiscal Endow. £ Price 8.80°"" 2.95%% 1.99°%¢ 2.48%%" 0.98%" 0.51°% 0.16™" 0.17°%° 0.14°%" 0.07°%
£ (t, 1999) (+) (1.03) (0.40) (0.24) (0.41) (0.15) (0.11) (0.04) (0.03) (0.01) (0.01)
i 0.3¢ i 3.15°°° i 1.08%°"° i 0.73%"" i 0.88%°"° j 0.37°°° i 0.20°°"° i 0.04%" i 0.07°°"° i 0.05°°° i 0.03°°°
(0.50) (0.19) (0.12) (0.19) (0.07) (0.05) (0.02) (0.01) (0.01) (0.01)
Observations 5,588 5,437 5,438 5,430 5,420 4,729 5,199 4517 4,896 4,901
Districts 275 275 275 275 275 275 275 275 275 275

D D

Notes: This table presents xed-effects estimates of £ wm kandx £ otk in Equation (3) for K A3, where the outcomes are district expenditure on different functions.
Expenditure is expressed in constant 2010 USD thousands and scaled by 1980 population. Each endowment £ price variable is measured in constant 2010 USD millions per
capita based on 1980 population. Each coef cient therefore represents the change in spending in USD due to a USD 1 thousand increase in the value of the endowment. The
sample covers 1994-2014. The ve districts in Jakarta are missing, as these districts are managed by the province. Most districts are missing law and order expenditure for
2003-2004, and all districts are missing agriculture expenditure for 2013-2014. Standard errors, reported in parentheses, are robust to clustering at the level of 1975 district

borders. ® p C0.10,"" p C0.05,°* p C0.01.



Table 2: Firm Outcomes

Log(Outcome)
(1) (2) 3) 4) (5) (6)
Value Number Output  value Added Avg.
Output Added of Workers  per Worker  per Worker Wage

Panel A: Static Model (K AO0)

Onshore Endow. £ Price 0.45%°" 0.05 i 0.06 0.51°° 0.15° 0.26°%
) (0.09) (0.10) (0.06) (0.07) (0.08) (0.06)
Fiscal Endow. £ Price i 1.09 i 0.47 1.23 i 2.32°° i 1.82 i 3.85°%°
£ (t. 1999) () (1.28) (1.47) (0.87) (1.08) (1.23) (0.63)
“j 0.3¢+ 0.78° 0.19 i 0.43 1.21°%° 0.69° 1.41°°°

(0.45) (0.51) (0.31) (0.37) (0.42) (0.23)
Observations 481,795 462,594 481,783 481,783 462,594 480,875
Plants 52,182 51,316 52,182 52,182 51,316 52,084
Districts 278 278 278 278 278 278

Panel B: Dynamic Model (K A3)

Onshore Endow. £ Price 0.12 i 0.18° i 0.14°°° 0.26°°° i 0.01 0.14"°
(0.09) (0.11) (0.05) (0.08) (0.09) (0.05)
Lag1l 0.16™ 0.29°%° 0.01 0.15 0.29%° 0.07
(0.06) (0.11) (0.03) (0.06) (0.10) (0.05)
Lag 2 i 0.01 i 0.17° 0.10°%° i 0.11 i 0.27°%° i 0.09
(0.09) (0.09) (0.02) (0.08) (0.09) (0.06)
Lag 3 0.50°° 0.25%%° 0.02 0.48"" 0.247° 0.22°%
(0.09) (0.09) (0.03) (0.08) (0.08) (0.05)
Sum of Lags 0K () 0.78% 0.19° i 0.01 0.78™ 0.24°° 0.35"%
(0.11) (0.11) (0.07) (0.08) (0.09) (0.07)
Fiscal Endow. £ Price i 2.93° i 3.80° 2.13%%° i 5.06°°° i 6.01°°° i 2.597%°
£ (t, 1999) (1.67) (2.08) (0.75) (1.37) (1.73) (0.66)
Lag1l 1.76 0.88 i 0.17 1.93 1.01 i 2.16™
(1.61) (2.12) (0.39) (1.48) (1.94) (0.84)
Lag 2 3.70°7 4.66™ i 1.03% 4,737 5.73°¢ i 0.15
(1.81) (1.96) (0.43) (1.63) (1.85) (1.25)
Lag 3 i 3.26" i 0.83 i 0.04 i 3.22° i 0.84 1.00
(1.90) (1.71) (0.49) (1.67) (1.48) (1.03)
Sum of Lags 0K () i 0.73 0.91 0.90 i 1.63 i 0.12 i 3.90°°"°
(1.52) (1.71) (0.99) (1.30) (1.50) (0.90)
i 0.3¢+ 0.99° i 0.08 i 0.28 1.27°" 0.28 1.5
(0.53) (0.59) (0.35) (0.45) (0.51) (0.33)
Observations 481,795 462,594 481,783 481,783 462,594 480,875
Plants 52,182 51,316 52,182 52,182 51,316 52,084
Districts 278 278 278 278 278 278

Notes: This table presents xed-effects estimates of the coef cients in Equation (1). Each endowment £ price
variable is measured in constant 2010 USD millions per capita based on 1980 population. Each coef cient
therefore represents the percentage change in the outcome due to an increase in the value of the endowment by
USD 10,000 per capita. Standard errors, reported in parentheses, are robust to clustering at the level of 1975
district borders. ® p €0.10,”* p ¢ 0.05,""" p G 0.01.
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Table 3: Firm Outcomes: Heterogeneity by Oil-Connectedness

Log(Outcome)
1) (2) 3) 4) (5) (6)
Value Number Output  value Added Avg.
Output Added of Workers  per Worker  per Worker Wage

Panel A: Baseline Measure of Oil-Connectedness

Onshore Endow. £ Price

¢
£ Not Connected '—N 0.75%" 0.16 0.00 0.78™ 0.20° 0.34°"
(0.11) (0.11) (0.07) (0.09) (0.09) (0.07)
i ¢
£ Connected '€ 1.59%° 11F° | 0.47™ 2.06°°° 1.69°°° 0.64°
(0.77) (0.70) (0.23) (0.60) (0.55) (0.30)
Fiscal Endow. £ Price £(t , 2001)
i ¢
£ Not Connected '0.3¢N i 0.20 0.32 0.25 i 0.45 0.02 i L.17°°°
(0.46) (0.51) (0.30) (0.40) (0.45) (0.27)
- ¢
£ Connected I0.3¢tC i 0.39 i 0.20 0.50 i 0.88 i 0.73 i 1.12
(1.54) (1.23) (0.60) (1.36) (1.18) (0.79)
p-value: N £ € 0.291 0.149 0.050 0.031 0.006 0.295
p-value: +N A£+C 0.903 0.641 0.635 0.755 0.496 0.946

Panel B: Measure Adding Rubber and Plastic Industry

Onshore Endow. £ Price

i_u¢
£ Not Connected '—N 0.77°%° 0.18 0.00 0.76™ 0.22°¢ 0.33%"
(0.11) (0.11) (0.07) (0.08) (0.09) (0.07)
i_-¢
£ Connected '—c 0.59 0.26 i 0.47°°° 1.06°°° 0.75° 0.55%%"
(0.43) (0.42) (0.16) (0.41) (0.43) (0.21)
Fiscal Endow. £ Price £(t , 2001)
i ¢
£ Not Connected '0.3¢+N i 0.10 0.39 0.38 i 0.48 i 0.03 i 1.13%°
(0.48) (0.51) (0.34) (0.39) (0.43) (0.27)
i ¢
£ Connected '0.3¢+C i 1.07 i 0.58 i 0.44 i 0.63 i 0.17 i 1.50°°°
(0.99) (0.74) (0.40) (1.02) (0.80) (0.51)
p-value: N £ € 0.690 0.839 0.001 0.471 0.205 0.283
p-value: +N F+C 0.313 0.048 0.014 0.881 0.813 0.440
Observations 481,795 462,594 481,783 481,783 462,594 480,875
Plants 52,182 51,316 52,182 52,182 51,316 52,084
Districts 278 278 278 278 278 278
Notes: This taple presents xed-effects estimates of N & ﬁE_E T CmE iAD_E, 0.3¢N F0.3¢ o +, and
0.3¢+C /A0.3¢ iADiE in Equation (5). In Panel (a) we de ne oil-connected industries as sectors 23 (fuel, oil and

coal re ning, petroleum products, and nuclear fuel), 24 (chemicals and chemical products), 27 (basic metal), 28
(metal goods, not machinery and equipment), and 29 (machinery and equipment). In Panel (b) we add sector
25 (rubber and plastic products industry) to the set of oil-connected industries. (See Appendix Table A.1.) Each
endowment £ price variable is measured in constant 2010 USD millions per capita based on 1980 population.
Each coef cient therefore represents the percentage change in the outcome due to an increase in the value of
the endowment by USD 10,000 per capita. Standard errors, reported in parentheses, are robust to clustering at
the level of 1975 district borders. ° p C0.10,"" p C0.05,°*® p C0.01.
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Table 4: Log Non-Oil GDP

Log Non-Oil GDP
) @ ©) (4)

Onshore Endow. £ Price i 0.01 i 0.11 i 0.11 i 0.11
(0.27) (0.23) (0.25) (0.30)
Lag1l 0.12 0.11 0.10
(0.11) (0.10) (0.10)
Lag 2 0.00 0.06
(0.12) (0.07)
Lag 3 i 0.09
(0.20)
Sum of Lags 0K () i 0.01 0.01 i 0.00 i 0.03
(0.27) (0.27) (0.27) (0.24)
Fiscal Endow. £ Price 4,85°%° 3.39"" 2.98™" 2.36™"
£ (t, 1999) (1.38) (0.79) (0.75) (0.77)
Lag1l 1.62" 0.20 0.24
(0.79) (0.60) (0.59)
Lag 2 2,11 0.93™
(0.73) (0.36)
Lag 3 2,127
(0.86)
Sum of Lags 0K (%) 4.85°°" 5.01°" 5.29%%" 5.647%"
(1.38) (1.44) (1.50) (1.56)
T 0.3¢ i 1.46™ i 1.50% i 1.59°° j 1.72°°¢
(0.61) (0.64) (0.66) (0.67)
Observations 6,041 6,041 6,041 6,041
Districts 288 288 288 288

Notes: This table presents xed-effects estimates of the coef cients in Equation  (3) for K 2{0,1,2,3}. The sample
covers 1993-2013. Each endowment £ price variable is measured in constant 2010 USD millions per capita
based on 1993 population. Each coef cient therefore represents the percentage change in the outcome due to

an increase in the value of the endowment by USD 10,000 per capita. Standard errors, reported in parentheses,
are clustered at the level of 1993 district borders. ® p C0.10,°® p C0.05," p C0.01.
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Table 5: Fiscal Multiplier

Cumulative Multiplier after h Years

h /20 h £1 h A2 h /£3

(1) (2) 3) 4)
Multiplier ( +p) 1.20°° 1.39° 1.52°° 1.55™

(0.60) (0.72) (0.76) (0.77)
ARp-value: +, 1 0.704 0.520 0.385 0.349
ARp-value: +, A0 0.024 0.031 0.032 0.039
First-stage F-statistic 5.8 7.9 6.3 55
Observations 5,263 4,952 4,642 4,333
Districts 283 283 283 283

Notes: This table presents instrumental-variables estimates of +4, in Equation (6). The instrument is PtOFd CL(t
1999), expressed as a cumulative change over h years relative to 1998 non-oil GDP. All regressions control for

PtoE d, expressed using the same transformation. Reported p-values are from the Anderson and Rubin (1949)
test, which is robust to the presence of weak instruments. The rst-stage  F-statistic is the Kleibergen and Paap
(2006) rk statistic. The sample covers 1994-2013. The ve districts in Jakarta are missing, as these districts are

managed by the province. Standard errors, reported in parentheses, are clustered at the level of 1993 district

borders. ° p ¢ 0.10,"" p €0.05,°*® p C0.01.
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Table 6: Log Population

Log Population

(1) (2) 3) (4)
Onshore Endow. £ Price i 0.01 0.04 0.03 0.04
(0.06) (0.10) (0.10) (0.10)
Lag 1l i 0.05 i 0.02 i 0.02
(0.05) (0.04) (0.04)
Lag 2 i 0.04° 0.00
(0.02) (0.02)
Lag 3 i 0.05
(0.04)
Sum of Lags 0K () i 0.01 i 0.01 i 0.02 i 0.03
(0.06) (0.06) (0.06) (0.06)
Fiscal Endow. £ Price 1.23%%" 0.54 0.50 0.44
£ (t, 1999) (0.38) (0.43) (0.43) (0.48)
Lag 1l 0.75" 0.44° 0.45°
(0.30) (0.26) (0.27)
Lag 2 0.39" 0.18
(0.17) (0.13)
Lag 3 0.28
(0.29)
Sum of Lags 0K (&) 1.237" 1.29°" 1.32°"° 1.36™"
(0.38) (0.38) (0.39) (0.38)
i 0.3¢ i 0.38% i 0.40°° i 0.42°°° i 0.44°°°
(0.15) (0.15) (0.15) (0.14)
Observations 9,800 9,800 9,800 9,800
Districts 280 280 280 280

Notes: This table presents xed-effects estimates of the coef cients in Equation (3) for K 2{0,1,2,3}, controlling
for all baseline characteristics in Appendix Table A.4. The sample is at level of 1975 district borders and covers
1980-2014. Each endowment £ price variable is measured in constant 2010 USD millions per capita based on
1980 population. Each coef cient therefore represents the percentage change in the outcome due to an increase

in the value of the endowment by USD 10,000 per capita. Standard errors, reported in parentheses, are robust to
clustering at the level of 1975 district borders. ® p C0.10,°® p C0.05,"*" p C0.01.
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Table 7: Firm Entry and Exit: Dynamic Model

i -, ¢ i ¢
E Outcome X Aexp X ©
(1) 2) (3)

Plants Entries Exits

Panel A: Market Level

Onshore Endow. £ Price i 0.24 i 0.48%" 0.20
) (0.31) (0.21) (0.29)
Fiscal Endow. £ Price 3.41 5.85°" i 2.43
£ (t, 1999) (+) (2.92) (1.87) (2.61)
i 0.3¢+ i 1.26 i 2.24°°"° 0.93
(1.18) (0.72) (1.03)
Observations 116,207 102,412 93,918
Markets 2,935 2,709 2,535
Districts 280 279 280

Panel B: District Level

Onshore Endow. £ Price i 0.31 i 0.34 0.26
) (0.33) (0.26) (0.29)
Fiscal Endow. £ Price 3.56 5.74"°" i 3.14
£ (t, 1999) () (3.08) (2.90) (2.53)
i 0.3¢ i 1.38 i 2.06°°" 1.20
(1.25) (0.73) (0.99)
Observations 11,186 10,702 10,658
Districts 280 279 _ _280rr
Note[_s) Panel A pressnts estimates of — ﬁ@_k and * i ﬁADJ_r in the model E 'med,t X A

exp kAI) kP EdA +kP (Fad(ti k, 1999)&@m AA;my. A, () ,where m indexes markets (distrigt-
|ndu]s_)try pa|rs) Panellgﬁ presents estimates of = kAZ)_k and % Y1 i’@ik in the model E IYd,t X £
exp ﬁ/m kP (EdA +kP (FaClti k, 1999)A®y A | gy . Estimates are obtained via xed-effects
Poisson quasi- maX|mum |Ike|lh00d Each endowment £ price variable is measured in constant 2010 USD
millions per capita based on 1980 population. Each coef cient therefore represents the percentage change

in the outcome due to an increase in the value of the endowment by USD 10,000 per capita. Standard errors,
reported in parentheses, are robust to clustering at the level of 1975 district borders. ® p € 0.10,"" p C 0.05,

°9 1y C0.01.
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8 Figures

Figure 1: Resource Booms and Revenue Sharing

(a) Value of National Oil and Gas Production

(b) District Public Expenditure by Fiscal Endowment

Notes: Panel (a) plots the total value of oil and gas production, in constant 2010 USD billions. Panel (b) plots
average expenditure per capita for groups of districts de ned by their scal endowment per capita. Public
expenditure is expressed in constant 2010 IDR millions per capita.
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Figure 2: Geographic Variation in Hydrocarbon Endowments

(a) Oil and Gas Fields of Indonesia

(b) Onshore Endowment vs. Fiscal Endowment

Notes: Panel (a) displays the locations of oil and gas elds along with 1975 province and district borders. Panel
(b) plots the scal endowment per capita against the onshore endowment per capita. Both variables are based
on 2000 oil and gas prices (in constant 2010 USD thousands) and 1980 population.
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