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What we are looking at is to shift our policy from merely exporting raw minerals that will
be utilized by other countries to produce higher value products, to developing our processing
capabilities. This will result in added value for our minerals-related exports, provide a much-
needed boost to our economy and generate employment for our people.

—Philippine Senate President Francis Chiz G. Escudero, Feb 03, 2025
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Introduction

@ Nickel is an important raw material for the iron and steel industry and the battery industry

Indonesia is the world largest nickel producer and holds one of the world's largest nickel reserves

@ In 2014, Indonesian government announced export bans on nickel with the intention to develop the
domestic processing productions of iron and steel = “downstreaming of nickel”

@ The export ban on nickel has been implemented on and off from 2014 to present.

@ Nickel is also a critical mineral for the Green Transition (e.g. battery electric vehicles).
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@ Can this export ban on nickel jump-start Indonesia economic restructuring?

@ Is there any evidence of industrial deepening for downstream sectors in Indonesia post the export
ban on nickel?

@ What are the hidden or unintended costs to such an industrial policy?
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What This Paper is All About?

@ Measure the ‘downstreaming of nickel” using the domestic value added ratio (DVAR) in exports of
downstream industries.

o Capture the hidden costs using aggregate productivity, proxied by average firm size.

@ Theory: Construct a three-sector model, showing how the export ban in the upstream sector
(Nickel) may affect the DVAR of midstream sector (Steel), and the downstream sector (Car).

@ Empirics: Conduct diff-in-diff reduced-form regression analysis comparing the time-series
movements of DVAR and firm size of iron/steel-using industries to other industries
o Firm-level DVAR is estimated based on a new methodology developed in Kee et al. (2024), mainly
relies on customs transaction data without matching with industrial firm census.

o Firm size measured by the log of total revenue or total export and the log of total employment,
constructed based on manufacturing surveys and custom data
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o Customs transaction data: detailed firm-HS 10-digit-country level transaction information on both
import and export, 2015-2022. When estimate firm-level DVAR, we:
o Keep only ordinary export and import.
Remove capital import from firm-year level import.
Keep firms engaging in both import and export.
Keep single industry firms (i.e., firms that export no less than 90% of their export value within single
industry group)

@ Large and medium-sized manufacturing (LMM) survey data: A repeated cross-sectional data.
e For 2009-2015, LMM data provides information for three modules: the main module, the production
module, and the raw materials module.
e For 2017-2019, LMM data only provides information for main module.

@ Mineral and other data:
e Mineral commodity summary from the U.S. geological survey.
o Nickel price data from World Bank pink sheet.
o Tariff data comes from WITS and exchange rate data comes from PWT and the World Bank.
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Nickel: Basic Facts

@ Nickel is the 5th-most common element on earth.

@ Nickel is the important raw material for the iron and steel industry and the battery industry, and is
classified as the critical mineral by the United States Geological Survey in 2022.

@ Nickel is primarily used in two areas today:
o stainless steel and other alloys (stainless steel is the largest part of the nickel market)
o chemical uses including batteries (batteries are the fastest growing)
@ To meet the global nickel demand, nickel is produced from two main sources:
o fresh ores
e recycled materials
@ Nickel occurs in two broad ore types:

o laterite (oxide) ores, principally located in tropical and sub-tropical areas
o sulfide ores, principally located in the temperate to sub-Arctic regions.
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Nickel: Global Distribution of Nickel Fresh Ores

() Laterite operations

ﬁ? Sulfide operations

Source: Nickel industry - Part 1 - Processing nickel laterites and sulfides (Nickel Magazine VOL 39-1, April 2024).
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Nickel: First Use of Nickel (Midstream Se

@ First use of nickel is defined as the conversion of nickel products into intermediate products, which
form the basis for nickel-containing end-use products. In almost all cases, these first-use products
undergo further processing before they are ready for use.
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Nickel: End Use of Nickel (Downstream Sector)
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Indonesia Production of Nickel and World Price of Nickel
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Timeline of Regulatory Changes

2009-2010: the Indonesia Mining Law No.4, and Regulation No.23 ban the export of raw minerals
without domestic processing, with a 5 years buffer period.

2013: China's “21st Century Maritime Silk Road" initiative incentives Chinese firms to invest in
downstream smelting facilities in Indonesia.

2014: Indonesia government implemented the export ban on unprocessed nickel ore, with the
exception that firms with smelters built in Indonesia and paying an export tax are allowed to export
concentrates in a limited amount.

2017: Indonesia government relaxed the export ban, allow qualified firms to export raw nickel.

2018: the Indonesia government announced that the nickel ore export ban would be put into force
in 2022

2020: the comprehensive ban of raw nickel export became effective two years in advance in 2020,
preventing all exports of nickel ores and concentrates
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Model Intuitions

The market structure of these three sectors is:
@ Upstream primary good sector (): A monopoly producing nickel.
e Midstream intermediate good sector (S): A monopoly firm using nickel to produce steel.
@ Downstream final good sector (C): Infinitely many identical and monopolistically competitive firms
using steel to produce cars and parts.

The intuition of the model is:
@ The export ban on nickel = Midstream steel firms with monopsony power depresses the domestic
price of nickel < world price = domestic iron and steel price | =
o Car firms substitute imported steel with domestic steel = DVAR 1 downstream.
e Small and inefficient firms enter the car sector = Aggregate production productivity | downstream.

Nov 2025
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3-Sector Equilibrium with the Export Ban on Nickel
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Model Implied Hypotheses

Hypothesis 1 Given the price of imported steels, the export ban on nickel depresses nickel price due to
monopsony power and hence domestic iron and steel price, inducing firms in the downstream iron and
steel using industries to substitute imported steel with domestic steel, leading to higher industry DVAR.

Hypothesis 2 The falling price of iron and steel post the export ban on nickel lower the cutoff
productivity for iron and steel using industries, resulting in lower industry productivity, manifest as
smaller average firm size of the industries.

Hypothesis 3 Given the cutoff productivity for iron and steel using industries is lower post the export
ban, the size of entrant firms in these industries is smaller and the share of entrant in these industries is
larger.
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Result on Hypothesis 1: The Impact of Export Ban on DVAR

LHS Variable: DVAR

Coefficient of the Interaction Term

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year
Note: Standard errors are clustered at the KBLI (2-digit)-year level. The dashed line reports the 90%
confidence interval. DVAR from 2011 to 2015 comes from LMM survey data while DVAR from

2016 to 2022 comes from Custom data. Control variables include KBLI (2-digit) industry-level
weighted average exchange rate and input tariffs. LHS is short for left-hand side.

Figure 1. The Average DVAR of Iron and Steel Using Industries (Relative to Other Industries)
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Result on Hypothesis 2: The Impact of Export Ban on Firm Size

Coefficient of the Interaction Term

2012 2013 2014 2015 2017 2018 2019
Year

—©— LHS Variable: In(Employment) LHS Variable: In(Total Output)
Note: Standard errors are clustered at the KBLI (2-digit)-year level. The dashed line reports the 90%

confidence interval. The data used is LMM sruvey data. Control variables include KBLI (2-digit)
industry-level total output.

Figure 2: The Average Firm Size of Iron and Steel Using Industries (Relative to Other Industries)
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Result on Hypothesis 3: The Impact of Export Ban on Entrant DVAR

LHS Variable: DVAR

-.04

Coefficient of the Interaction Term

-.08
2011-2014 2016 2017 2018 2019
Year
Note: Standard errors are clustered at the KBLI(2-digit)-year level. The dashed line reports the 90%
confidence interval. DVAR from 2011 to 2015 comes from LMM survey data while DVAR from

2016 to 2019 comes from Custom data. Control variables include KBLI (2-digit) industry-level
weighted average exchange rate and input tariffs.

Figure 3: Average DVAR of Entrants Relative to Incumbents In Industries that Used Iron and Steel
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Result on Hypothesis 3: The Impact of Export Ban on Entrant Firm

LHS Variable: In(Firm Size)

Coefficient of the Interaction Term

2011-2014 2016 2017 2018 2019

Year
Note: Standard errors are clustered at the KBLI (2-digit)?/ear level. The dashed line reports the 90%
confidence interval. The firm size is measured by firms total output from 2011 to 2014 using

LMM survey data, while by firms total export from 2016 to 2019 using custom data. Control
variables include KBLI (2-digit) industry-level total output (in log).

Figure 4: Average Size of Entrants Relative to Incumbents In Industries that Used Iron and Steel
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Result on Hypothesis 3: The Impact of Export Ban on Entrant Share

LHS Variable: Entrant Indicator

22

Coefficient of the Interaction Term

2012-2014 2016 2017 2018 2019
Year
Note: Standard errors are clustered at the KBLI (2-digit)-year level. The dashed line reports the 90%

confidence interval. Data from 2011 to 2014 comes from LMM survey while data from 2016 to
2019 comes from Custom.

Figure 5: The Share of Entrants in the Industries that Used Iron and Steel Relative to Other Industries
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Results: Summary

@ DVAR of the iron and steel using industries increases significantly post the export ban of nickel
relative to the other industries.

@ Average firm size of the iron and steel using industries decreases significantly post the export ban
of nickel relative to the other industries.

@ DVAR of the entrants in the iron and steel using industries is not different from the incumbent
firms post the export ban of nickel

@ Firm size of the entrants in the iron and steel using industries is significantly smaller than the
incumbents

@ Large share of entrants in the iron and steel using industries post the export ban.
@ Results collaborate well with a field mission conducted in April 2025
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How Big is the Impact?

@ Increase in DVAR in 2022 relative to 2011 is 5.6%
@ Share of iron and steel using industries in total export is 19.7% in 2022

@ Increase in DVAR in total export in 2022 is 5.6% x 19.7% = 1.1% (contrasting with the overall
decline for the economy)

DVAR

28 206 27 08 200 am 22 22
Year

Figure 6: National DVAR Trend
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Conclusions and Policy Implications

@ Nickel export ban is associated with higher domestic value added in the exports of the downstream
iron and steel using industries

@ Nickel export ban is also associated with lower domestic price of nickel, iron and steel with
inefficient firms entering the market and pushing down the aggregate productivity

@ Technological and financing barriers in the midstream steel sector empowered the few incumbent
steel firms to possess monopsony-monopoly power in the domestic nickel and steel markets.

@ Necessary to implement complementary policies to address the plausible allocative inefficiencies due
to the export ban
o Policies that promote import competition or export orientation in the downstream industries, such as
reducing tariffs and import licensing requirements
o Policies that promote entry and competition at the midstream steel industries, such as attracting FDI
with better technology and financing capability
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