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ABSTRACT"

Little is known about mining taxation in Latin
America and the Caribbean (LAC), although it is
both particularly complex and has large effects
on incentives for investments in mining activ-
ities. This paper reviews the types and conse-
quences of mining taxes that are applied in the
region and their implications for investment.
Most countries assess royalties based on the
value of production, which are consistent with
royalties applied globally. However, miners con-
front additional taxes such that tax regimes, in
the aggregate, inefficiently discourage invest-
ment, including income taxes, non-refundable
sales taxes on capital purchases, capital taxes,
gross receipt taxes, and real estate transfer
taxes. Several reforms emerge from the analy-
sis. The most important is for LAC countries to
consider profit-based regimes—similar to Chile,

Mexico, and Peru--supplemented by a minimum
royalty based on the value of production. Com-
pany tax reforms should also be considered with
the aim to tax mining similarly to other sectors
of the economy to improve the allocation of
capital.

JEL Codes: H23, L72, Q38, Q54

Keywords: mining industry, mining taxation,
royalties, government take, marginal effective
tax and royalty rate, government mining policy,
Latin America and Caribbean
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INTRODUCTION

Mining has been an important industry in many
Latin American and Caribbean (LAC) coun-
tries as a source of export earnings, tax reve-
nues, and employment. With digitization and
the energy transformation taking place and
increasing worldwide demand for these new
technologies in the coming decades, the metal
mining industry (including lithium, cobalt, cop-
per, and rare earth metals) will play an even
more significant role. To attract investment and
employment and ensure they have an appropri-
ate share of rents that come from owning non-
renewable assets that cannot be replaced once
developed, LAC countries need to assess and
reform their taxes on mining.

Mining tax policy is a complex subject. It
not only applies to the design of royalties—the
payment made by companies to the resource
owner—but also other taxes affecting invest-
ment decisions such as company income taxes,
sales taxes on capital purchases, and real estate
taxes. Thus, when governments are deciding
their royalty policies, they need to consider
their other tax policies that impact investment
decisions and revenues.

In many ways, the government, as owner
of the resource, is the principal who hires

an agent—the mining company—to explore,
develop, and extract resources.!! As owner
of the resource, the principal (government)
should therefore be receiving rents from its
extraction (rents being revenues net of the full
economic costs incurred to explore, develop,
and extract resources). The government there-
fore designs a “contract” that maximizes pay-
offs (e.g., economic growth and revenues)
subject to a constraint that the agent will be
willing to accept the contract rather than go to
another country (competitiveness). To attract
the most able producers, the optimal contract
requires the rents to be shared between the
government and private producers.

The fiscal system is therefore the primary
means by which a government collects rents
from resource ownership. Levies, intended
to collect resource rents, include bonus bids
on lease sales and royalties. The latter are
assessed as a percentage of revenues from sell-
ing mining ore, a charge on each unit of out-
put sold to the market, or a share of profits
(or rents).2 Mining companies, however, also pay

T The discussion here borrows from the principal-agent eco-
nomics literature. See Laffont and Martimort (2002).
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other taxes including company income taxes,
sales taxes on capital and intermediate goods,
capital taxes, and property taxes. Therefore,
governments look at their overall revenue take
compared to other countries.

This paper focuses on tax incentives and
revenue generation capacity of mining levies in
LAC countries. We evaluate the impact of min-
ing taxes and royalties on investment, economic
distortions in the allocation of capital, and the
revenue take of governments. We account for
all royalties and taxes in our assessment of the
impact of investment and government revenues
on the country’s fiscal system. As LAC coun-
tries impose relatively high company and other
taxes on investment, it puts some constraint on
mining levies if competitiveness is to be main-
tained. However, some mining levies, partic-
ularly profit-based ones, can improve revenue
collection without compromising attractiveness
for investment. This will be a major recommen-
dation for all LAC countries to consider regard-
less of the mining product.

More specifically, we come to two general
conclusions with respect to reforms. First, min-
ing royalty rates on the value of production in
most LAC countries are consistent with interna-
tional rates but discourage investments in mar-
ginal mines the most. Profit-based royalties are
less distortionary and more sensitive to eco-
nomic cycles. To protect the royalty base and
provide upfront revenues, governments could

levy a minimum tax on the value of production
that is creditable against the profit tax (or vice
versa). Second, it is other taxes like the company
income tax that makes many LAC countries less
attractive for mining investment. LAC company
income taxes are assessed at rates higher than
other countries in general. Many LAC coun-
tries have relatively high company income tax
rates but then provide special tax concessions
to attract investment, resulting in distortions in
the allocation of capital. Company tax reforms
should also be considered with the aim of taxing
mining similarly to other sectors of the economy
to improve the allocation of capital.

The remainder of this report is divided
into four sections: (i) a description of mining in
LAC countries and globally, (ii) assessment of
LAC levies paid by the mining industry on invest-
ment incentives and revenues, (iii) tax compet-
itiveness with major producers for investment,
and (iv) policy recommendations. The Techni-
cal Appendix explains modeling and the Data
Appendix provides economic and tax parame-
ters used in the modeling.

2 Note that the terms “mining taxes” and “royalties” are used
interchangeably. It is typical to refer to royalties as payment
based on a percentage of revenues. However, in this paper
“royalty” refers to a payment intended to collect rents given
government ownership of rents. The term “profit taxes” is
used in the context of company income taxes.



METAL
MINING IN
LATIN AMERICA

AND THE CARIBBEAN

The metal mining industry is a significant sec-
tor in several LAC countries, including the Lith-
ium Triangle (Argentina, Bolivia, and Chile), iron
ore in Brazil, copper in Chile, silver in Mexico,
and gold and zinc in Peru. Even in small coun-
tries like the Dominican Republic, Guatemala,
Guyana, and Suriname, mining is a prominent
sector accounting for a significant share of busi-
ness activity in the country.

Mining is a complex process which is simpli-
fied here according to three stages of produc-
tion: exploration, development, and extraction
(and processing). Companies hire prospec-
tors, and
explore leased land to stake out potential min-

undertake seismographic testing,

ing reserves. Once a company is satisfied that
reserves are commercially and technically avail-
able for extraction, development expenditures
are incurred to prepare underground shafts
or above-ground mining facilities as well as
other infrastructure including roads and pits.
The extraction process requires the mining and
transportation of ore from pits to a primary
crusher or stockpiles, stripping overburden,
and removal of waste. Near the pit, milling and
some processing may occur to prepare the
ore for transportation to the market. Once the

mining company exhausts its reserves, it is then
responsible for reclamation of the land (the lat-
ter depending on government regulations).

As shown in Table 1, three LAC countries
are among the top eight metal mining produc-
ers as measured by the 2018 value of produc-
tion of iron and ferro-alloys, non-ferrous metals,
and precious metals: Chile (US$43.3 billion),
Brazil (US$38.3 billion), and Peru (US$30.7 bil-
lion). In 2018, China was the largest producer
with US$150.8 billion in revenues followed by
South Africa (US$125.8 billion, of which 80 per-
cent was iron and ferro-alloys) and Australia
(US$89.3 billion).

Several LAC countries are highly depen-
dent on the metal mining industry as measured
by revenues as a share of GDP.? These include
the most prominent mining jurisdictions—Chile
(14.4 percent) and Peru (13.8 percent)—and
some smaller countries such as Bolivia (10.2 per-
cent), Guyana (16 percent),
(27.5 percent). In mining-intensive South Africa

and Suriname

3 Since GDP is the sum of value-added of all industry sec-
tors, it would be better to measure mining value-added
rather than revenues to determine their importance. How-
ever, it is difficult to find such data for the metal sector bro-
ken down by country.
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VALUE OF METAL MINING PRODUCTION BY COUNTRY

(IN BILLIONS OF US$, 2018)

Value of Production Percentage of the Country’s 2018 GDP

China $150.8
South Africa $124.3
Australia $89.3
Chile $43.3
Russia $39.3
India $38.9
Brazil $38.3
Peru $30.7
United States $27.0
Canada $25.4
Indonesia $19.5
Mexico $18.0
Philippines $6.4
Argentina $4.4
Bolivia $4.1
Colombia $2.2
Dominican Rep. $1.8
Guinea $11
Suriname $11
Guyana $0.8
Guatemala $0.6

11%
33.6%
6.2%
14.4%
2.4%
1.5%
2.0%
13.8%
0.1%
1.5%
1.9%
1.5%
0.5%
0.8%
10.2%
0.7%
21%
9.2%
27.5%
16.0%
0.8%

Source: World Bank (n.d.); Republic of Austria (2020).

(revenues are 33.6 percent of GDP), iron and
ferro-alloys (e.g., manganese and nickel, among
others) account for 80 percent of the value of
South African production from metal mining.
Of the 21 countries in this study, Brazil,
being the largest LAC country by GDP (GDP
of US$1.6 trillion in 2021), is the fourth-largest
global producer of bauxite, second-largest
producer of iron ore, third-largest producer
of manganese, and a significant producer of
nickel.* The second-largest country by GDP
in this study, Mexico (GDP of US$1.3 trillion in
2021), is the largest silver producer in the world
and has substantial production in lead (sixth

4

largest globally), molybdenum (fifth largest),
and zinc (ninth largest). Argentina (with GDP
of US$490 billion in 2021) is well known for its
opportunities in lithium (third-largest reserves
globally) as well as its major bauxite and silver
production (ninth largest globally).

Of middle-size countries—Colombia (GDP of
US$315 billion in 2021), Chile (GDP of US$317 bil-
lion in 2021), and Peru (GDP of US%$225 billion
in 2021)—the mineral and metal mining sec-
tors are a considerable source of wealth and

4 Discussion in this paragraph and the two following uses
statistics from USGS (2021).



employment. Colombia is better known for its
sizable oil/gas reserves but still has significant
production iniron, nickel, and, to a lesser extent,
gold. Chile is the largest producer of copper in
the world and has the largest lithium reserves
globally. It is also the second-largest global pro-
ducer of molybdenum and the seventh-largest
silver producer. Peru is a heavyweight as the
second-largest producer of copper, silver, tin
and zinc. Peru also has leading production in
gold (sixth largest), lead (third largest) and
molybdenum (fourth largest).

Of the smaller LAC countries in this study,
the Dominican Republic (GDP of US$95 billion
in 2021) is one of the larger global producers of
nickel with sizable silver production. Although
not a leading global producer, Guatemala
(GDP of US$85 billion in 2021) has significant
nickel and silver deposits (ninth-largest global

METAL MINING IN LATIN AMERICA AND THE CARIBBEAN

producer of nickel). Bolivia (GDP of US$40 bil-
lion in 2021) is best known for tin (fourth larg-
est), silver (sixth largest), and zinc (eighth
largest) production. Although not a significant
producer yet, Bolivia has the largest lithium
reserves in the world. Guyana (GDP of US$8 bil-
lion in 2021) has made considerable news with
its oil developments but has traditionally been a
mining producer of bauxite and gold. Similar to
Guyana, metal production is one of the largest
sectors in Suriname (GDP of $3 billion in 2021),
with gold as its primary mining commodity.

For some countries, mining exports account
for a substantial share of exports (Figure 1). Ores
and metal exports account for 53.4 percent of
Chile’s exports, 44.8 percent of Peru’s, and 30.9
percent of Bolivia’s. Mining also accounts for
more than a tenth of Brazil’s exports and rel-
atively small portions for other LAC countries

ORES AND METAL EXPORTS AS A SHARE OF MERCHANDISE EXPORTS

(AVERAGED 2016-20)

60% -

50%

40% -

30% -

20% -

10% -

3.8%
03% 12% 19% 15% 1.7% 2.4% 2.6% 2.9%

0% -

53.4%

44.8%

13.6%

g9, 6.5% 74% 81%

Suriname
Colombia

China
Argentina
Dominican Rep.
Mexico
Guatemala
United States
India
Philippines

Indonesia
Russia
Canada
Guyana
Brazil
Guinea
Bolivia
Australia
Peru
Chile

South Africa

Source: World Bank (n.d.). Note that LAC countries indicated by blue bars.

Note: Blue bars indicate LAC countries.
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considered in this study. Other countries in
which metals and ores have more than a 10 per-
cent share of exports include Australia, Guinea,
and South Africa.

Multinational mining companies, which
are engaged in most LAC countries, compare
investment climates across countries when
allocating capital expenditures. Among the top
40 mining companiesin the world, the most rev-
enues received from metal mining come from
copper, iron ore, and gold (PWC, 2021). How-
ever, other mining products are critical to eco-
nomic development, including those needed
for renewable energy. Metal products expected
to be high in demand for battery technologies
include lithium, copper, manganese, and zinc,
which are included in our analysis. Solar pan-
els use bauxite, iron ore, lead, molybdenum,
and silver; they are also included in our ana-
lysis. LAC is especially appealing for investors

because of the rich deposits available for many
of these products.

Based on 2019 data available from United
States Geological Survey (USGS) 2021 Mineral
Commodity Summaries (USGS, 2021), we pro-
vide a comparison of significant LAC country
production and proven reserves for 12 mining
products in Figures 2 to 13 considered in this
study. Production data (in thousands or mil-
lions of tons) gives an indication of the current
ranking of countries in terms of their impact
on the economy. Reserves (in billions of tons)
provides a critical indication of the availabil-
ity of resources for future extraction. Given
the energy transition will likely take decades,
reserves are a source of considerable wealth for
a country in future years.

Brazil is one of the world’s largest pro-
ducers with substantial reserves of bauxite
(Figure 2), an important input for aluminum

BAUXITE PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)

120 M

100 M -

80 M -

60 M -

40 M

20 M

-5B
-4 B
3B
F2B
F1B
AN ! A B B =m..

-8B

-7B

-6B

Australia Brazil China

Guinea India

Indonesia Russia

Bauxite Production M Bauxite Reserves (Right Axis)

Source: USGS (2021).

Notes: Left axis M = million, right axis B = billion; unit is metric dry tons.
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production. The world’s largest producers are
Australia, China, and Guinea; Guinea has the
largest reserves and will be a significant com-
petitor in future years.

Copper is an important product for the
energy transition to be used in electrification.
Chile and Peru are the largest producers with
the most reserves (Figure 3). Other major pro-
ducers include Australia and United States, both
with substantial reserves.

Gold is a precious metal used in consumption
and as a commodity investment. It is also used as
part of reserves as a store of value held by cen-
tral banks. Peru is a significant producer with the
fourth most reserves in the world although much
larger gold reserves are in Australia and Russia
(Figure 4). Similarly, silver has been an impor-
tant precious metal, with the largest production
in Mexico followed by Peru (Figure 5); Australia
and Peru have the largest reserves.

METAL MINING IN LATIN AMERICA AND THE CARIBBEAN

Iron ore, lead, manganese, and molybde-
num have important industrial applications. Iron
ore is the most valuable mining product since it
is widely used in steel, which is critical for trans-
portation and the production of machinery and
structures. Brazil is a significant producer of
iron ore, but its current proven reserves are not
large (Figure 6). In comparison, Australia is both
the largest producer and owner of reserves of
iron ore in the world. Brazil is also the third-larg-
est producer of manganese (Figure 8). Mexico is
the fifth-largest producer both in lead (Figure 7)
and molybdenum (Figure 9). Peru is the fourth-
largest producer in lead and molybdenum with
substantial reserves for future production.

As mentioned above, lithium (Figure 10)
is the mining product that receives the most
attention with respect to the coming energy
transition. Chile and Argentina are signifi-
cant producers of lithium with large proven

COPPER PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)

7 M 250 M
6 M-

200 M
5M+

-150 M
4 M A
3 M

100 M
2M-

50 M
- l
OM- -OM

Australia Chile

Peru United States

Copper Production M Copper Reserves (Right Axis)

Source: USGS (2021).
Notes: M = million; unit is metric tons.
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GOLD PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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Source: USGS (2021).
Note: Unit is metric tons.

SILVER PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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Source: USGS (2021).
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IRON ORE PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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Source: USGS (2021).
Note: B = billion; unit is metric tons.

LEAD PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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MANGANESE PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)

7 M+ 600 M
6 M1 -500 M
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300 M
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-200 M
2 M-
1M+ 100 M
]

Australia Brazil China South Africa
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Source: USGS (2021).
Notes: M = million; unit is metric tons.

MOLYBDENUM PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)

140,000 - -9M
120,000 - 8 M
-7M

100,000
-6 M
80,000 - -5M
60,000 - - 4M
-3 M

40,000
-F2M
20,000 A . 1M
0- -OM

Chile China Mexico Peru United States

Molybdenum Production M Molybdenum Reserves (Right Axis)

Source: USGS (2021).
Notes: Right axis M = million; unit is metric tons.

10



METAL MINING IN LATIN AMERICA AND THE CARIBBEAN

LITHIUM PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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Source: USGS (2021).
Notes: Right axis M = million; unit is metric tons.

reserves. Not shown is Bolivia, which has large
contingent (unproven) reserves but so far has
had little production. Bolivia, Chile, and Argen-
tina have been referred to as the “Lithium Trian-
gle” as their contingent lithium reserves make
up roughly two-thirds of world reserves. Aus-
tralia is the largest producer and most impor-
tant competitor.

Three other critical minerals important for
the energy transition include nickel, tin, and zinc.
Brazil is a major nickel producer (Figure 11) with
the second mostreservesinthe world. Dominican
Republic is the fifth-largest producer but does
not have significant reserves. Overall, Indonesia
and Philippines are the two largest producers
and most important competitors. With respect
to tin, Bolivia and Peru are both large produc-
ers with substantial reserves (Figure 12). None-
theless, Indonesia is the dominant producer of

tin. Zinc, which is also expected to be important
in electrification, is produced by Peru (second-
largest producer), Mexico (sixth largest), and
Bolivia (seventh largest), with China and Aus-
tralia dominating world production or reserves
(Figure 13).

In summary (Table 2), the taxation and roy-
alty tax impacts on investment in selected LAC
countries—Argentina, Brazil, Chile, Colombia,
Dominican Republic, Guatemala, Guyana, Mex-
ico, Peru, and Suriname—are compared to other
major producing countries by product. Mining
products were chosen based on their impor-
tance in terms of the value of production in each
country. For each product, the largest non-LAC
producing countries were identified.

LAC countries need to compete with others
globally to attract investment. Other major pro-
ducing countries of particular interest include

L
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NICKEL PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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TIN PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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ZINC PRODUCTION AND RESERVES OF MAJOR PRODUCERS (2019)
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Australia, Canada, China, Indonesia, and the
United States. Australia is the largest producer
of bauxite, iron ore, and lithium. It is also one
of the largest producers of bauxite, gold, lead,
manganese, silver, and zinc. Canada is one of the
largest producers of gold and nickel as well as
an important producer of copper, iron ore, and
zinc. China is one of the largest metal produc-
ers, especially of bauxite, gold, lead, manganese,

molybdenum, silver, and zinc. Indonesia is espe-
cially dominant in nickel and tin while the United
States is a major producer of copper, gold lead,
molybdenum, and zinc. Other countries of inter-
estinclude Guinea (the largest producer of baux-
ite), India (bauxite and zinc), Philippines (nickel),
Russia (bauxite, gold, nickel, and zinc), and South
Africa (gold and manganese but also a signifi-
cant producer of iron, nickel, and titanium).

13



TAXATION OF THE MINING INDUSTRY IN LATIN AMERICA AND THE CARIBBEAN: ANALYSIS AND POLICY

Argentina
Australia
Bolivia
Brazil
Canada*
Chile
China*

Colombia

Dominican Rep.

Guatemala
Guinea
Guyana
India
Indonesia
Mexico

Peru
Philippines
Russia
South Africa
Suriname
United States*

COUNTRIES AND PRODUCTS INCLUDED IN THE STUDY

Bauxite Copper Gold

v
v

v

v
v
v

v

Iron Lead Lithium Manganese Molybdenum Nickel

v v
v
v v
v
v
v
v

v

<

Silver Tin Zinc

v v
v v v
v
v
v
v

v

v

v v
v v v
v

v

* Denotes countries with subnational jurisdictions with their own tax and royalty policies. These are analyzed separately. For example,
for Australia, New South Wales, Northern Territory, Queensland, South Australia, and Western Australia are considered, each specializing

in certain mining products.
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MINING
TAXATION IN
LATIN AMERICA

AND THE CARIBBEAN

Mining taxation is complex, especially con-
sidering the different taxes levied by govern-
ments on mining investments. LAC countries
collect land lease payments and royalties as
a share of rents from the extraction of mining
ore. They also collect taxes on investments that
are applied to other industries including com-
pany income taxes, non-refundable sales taxes
on capital purchases, real estate and financial
transaction taxes, and capital taxes (on assets
or equity). Table 3 provides a brief summary of
the mining levies affecting investment that were
considered in this study (see further discussion
below on methodology and details in the Tech-
nical and Data Appendixes).

The profit-based royalties in Chile, Mexico,
and Peru differ from each other in terms of
rates and bases. In Chile the mining levy is being
reformed, but the country currently applies
rates varying from 5 to 14 percent on oper-
ating income (for production of more than
50,000 metric tons, the effective rate is 14 per-
cent).’> Mexico applies 7.5 percent tax on profits
with expensing for operating and capital expen-
ditures (no deduction is provided for depre-
ciation, depletion, or net
Peru assesses three profit-based mining levies

interest expense).

on operating income (exploration and capital
costs are deductible over the life of the mine
and interest is not deductible): (i) a mining roy-
alty varying from 1to 12 percent (minimum rate
of 1 percent on sales), (ii) a special mining tax
varying from 2 to 8.4 percent (with no minimum
tax), and (iii) a special mining contribution of
4 to 13.2 percent only paid voluntarily under sta-
bility agreements.

As discussed earlier, accounting for deduct-
ibility of royalties and profit taxes from corporate
income taxes, the effective statutory tax rate is
calculated as the combined federal-subnational
corporate, mining profit, and revenue-based
royalty rates. The latter is expressed as a share
of the price-cost margin (costs exclude depre-
ciation, amortization, depletion, and financing
expenses).® This puts the royalty on the value of
production on an equivalent gross income mea-
sure like other profit taxes.

5 Large mining companies pay a flat tax rate between 4 and
5 percent under tax stability agreements. A proposed roy-
alty would also be levied on sales varying according to size
and copper prices.

6 For additional information on price cost margin source
and calculation, see the Data Appendix.
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GENERAL TAX PROVISIONS AFFECTING METAL MINING INVESTMENTS

rol;lalaTtI;%n Corporate Sales tax Real estate Capital Gross Financial
revenues or income tax on capital transfer asset receipts transaction
profits? rate purchases® tax taxc tax tax
Argentina 3% 35%¢ 0.75% 1.0% 1.0%
Bolivia 3-6% 40.9% 0.3%
Brazil 2-3% 34.0% 8.0% 4.0% 2.48% 1.5%
Chile 14%* 27.0%¢
Colombia 5-12% 30.0%¢ 7.93% 0.75% 0.4%
Dominican Rep. 5% 40.0% 3.0%
Guatemala 1% 25.0% 3.0% 0.9%
Guyana 5% 25.0%
Mexico 7.5%* 30.0%
Peru 20.4%* 29.5% 3.0%
Suriname 6.5% 36.0%

Source: Data compiled from government sources by authors (see Data Appendix).
Notes: 2 All royalties are revenue-based except for profit-based ones indicated by *. Top rates are used for profit-based royalties and

company income taxes.
> Non-refundable VAT and other sales/excise taxes.

¢ Excludes a capital tax that operates as a minimum tax under the company income tax.
9 Inflation adjusted. Note that the Dominican Republic only has partial indexation applied to capital gains and depreciable assets.
¢ |n 2022 Colombia raised its company income tax rate to 35 percent instead of reducing the rate from 31 percent in 2021 to 30 percent

as planned. The simulations below use the 30 percent rate.

The importance of mining taxes and royal-
ties as a share of GDP is provided in Table 4.
Mineral mining includes metal and coal mining
(coal could not be excluded) and no data were
available for Guyana and Suriname. Govern-
ment take is calculated as a share of the value
of production, which does not recognize costs
of production. This approach is quite different
from the estimates provided of effective rates
relative to profitability, which is important to
use to understand incentive impacts.

LAC royalty rates on the value of produc-
tion are comparable to Australia but much lower
than China (see the Data Appendix). By inter-
national standards, the company income tax
rates in LAC countries are on the high side (the
GDP-weighted average OECD company income
tax rate is 26.3 percent, 30.3 percent for the
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included LAC countries). Most countries have
well-functioning VAT systems, although busi-
nesses might pay non-refundable sales taxes on
capital purchases due to lack of input tax cred-
its (such as in Brazil). Real estate transfer taxes
are found in many LAC and developed coun-
tries—these taxes distort location decisions as
they apply when a company decides to sell its
structures and land.

The official statutory or headline tax rate
does indicate the amount of tax paid; the total
amount paid will also depend on the tax base,
which may deviate from economic values. This is
especially important in determining the effective
company income tax paid by a business because
capital costs are affected by accelerated or insuf-
ficient write-offs for capital expenses, allow-
ances, and investment tax credits.
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TAXES, ROYALTIES, AND PRODUCTION VALUE OF MINERAL MINING AS A SHARE
OF GDP (AVERAGED 2014-18)

Taxes and royalties

Taxes on income,
profits, capital
gains, and “other”

Production value
(as % of GDP)

Argentina 0.66%
Bolivia 7.59% 0.23%
Brazil 1.87%
Chile 1411% 0.68%
Colombia 3.00%
Dominican Rep. 1.96% 0.30%
Guatemala 1.46% 0.05%
Mexico 1.91%
Peru 12.30%

0.04%

0.04%

Royalties and as share of
“other holdings” production value

0.01% 7.5%
0.49% 9.5%
0.04% 4.3%
0.37% 7.4%
0.21% 11.0%
0.06% 18.3%
0.03% 5.5%
0.02% 9.9%
0.16% 4.6%

Source: CEPALSTAT database and S&P global SNL metals mining database via International Council on Mining and Metals.
Notes: Non-income taxes are excluded. Mineral mining includes both metal and coal mining.

The remainder of this section provides a
brief explanation of the methodology used to
measure effective tax rates on investment and
then compares effective statutory rates, effec-
tive tax rates on marginal investment, and aver-
age tax rates.

Methodology

As part of this assessment, three measures of
effective tax rates are important to understand-
ing incentive effects and revenues. The first is
the effective statutory tax rate, which is com-
bined central-subnational company income tax
rates, profit-based royalty rates, and revenue-
based royalty rates (expressed as a percentage
of price-cost margins). For example, Argentina
has a 3 percent royalty on bauxite sales (with a
price-cost margin of 62 percent). The effective
royalty rate is therefore 4.8 percent on bauxite
sales (3 divided by 62). The royalty is deduct-
ible from the 35 percent company income tax,
resulting in a total effective statutory tax rate
of 38.1 percent on bauxite sales. Statutory tax
rates provide a headline indication of how much

profit is taxed. Statutory tax rates are also rel-
evant to company decisions, such as the deter-
mination of transfer prices and income flows to
investors (e.g., profit distributions versus fees)
or, such as the case of company tax on share-
holder profits, the choice between debt and
equity financing.

The second is the marginal effective tax
and royalty rate (METRR), which measures the
impact of taxes on investment in marginal proj-
ects. When measuring the impact of taxes on
investment, the focus is on those levies that
affect the return to capital. Companies invest
in capital until the rate of return is equal to the
cost of financing capital (or the financing rate)
and any taxes paid on capital. Thus, taxes or
royalties create a wedge between the pre-tax
and post-tax rate of return on capital. For exam-
ple, if the pre-tax rate of return is 9 percent and
the after-tax return is 5 percent, then the tax
wedge is 44.4 percent.

If the METRR is increased, it will create a big-
ger wedge between pre-tax/royalty and post-
tax/royalty rates of return on capital. Because
large mining companies fund investment from
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international capital markets, the post-tax cost
of capital or interest rate is exogenous to LAC
countries, which are relatively small open econ-
omies in international capital markets. Thus, the
incidence of capital taxes results in an increase
in the pre-tax cost of capital since the post-
tax return is fixed. That would require compa-
nies to reduce investments that were previously
acceptable when the tax rate was lower.

Thus, taxes impinge on capital decisions as
taxes make marginal investments unprofitable.
These are investments that generate little or no
economic rents since profits are only sufficient
to cover the cost of capital, which is equal to
interest and equity financing costs and taxes.
Taxes also reduce the rents earned by mining
companies, but these come from profits earned
by the company on their non-marginal invest-
ments. If the tax is applied to only rents with
all economic costs deducted from revenues, the
mining company will earn a lower “average” not
“marginal” rate of return on capital. This point is
relevant to later discussion on policy.

The third measure is an average tax rate
(ATR), which is the portion of annualized prof-
its paid out as taxes and royalties, including

inframarginal investments. To provide an analy-
sis of how much tax revenue is paid by a min-
ing company, the aggregate tax and royalty
payments as a percentage of profits earned on
mining investments should be calculated from
financial statements. Such information is not
available to us. However, by measuring the aver-
age pre-tax and royalty real rate of return on
capital for a mining company, it is possible to
measure an “effective” ATR thatis related to stat-
utory tax rates and METRR estimates discussed
above (this concept, which was derived for this
paper, is presented in the Technical Appendix).

Note that the average effective tax rates
can be above or below the marginal tax rates.
When the average return on capital is higher
than the marginal return, more taxes are col-
lected as a share of the pre-tax rate of return
(the higher the statutory tax rates, the bigger
the impact). Some taxes, such as royalties based
on the value of production, have a larger impact
on marginal investments compared to infra-
marginal ones. Incentives for capital investment
such as accelerated write-offs and investment
tax credits can drive the marginal effective tax
rate below the ATR.

BOX 1. MARGINAL EFFECTIVE TAX AND ROYALTY RATES

The impact of taxes on capital investment is based on an analytical measure of the marginal effective

tax and royalty rate (METRR). The METRR is the annualized value of mining royalties and company

taxes paid as a percentage of the pre-tax profitability of marginal investments. Marginal investments

are those that earn just enough profit to attract financing from investors, covering risk, royalties,

and taxes.

Taxes that impinge on capital investment include mining royalties, the rate of company income

taxes, cost deductions (e.g., depreciation, exploration, development, inventory and interest expense,

allowances and tax credits), sales taxes on capital purchases (such as non-refundable sales taxes),

asset-based taxes (capital taxes and property taxes), and transfer taxes on real estate and financial

transactions. Our analysis includes most taxes except municipal property taxes and tariffs because

both are unobservable by industry.

It is important to note that defining the tax paid as a share of the return to capital, not equity, results

kin debt sheltering investment from company income taxation. Companies relying more on leverage t0/
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BOX 1. MARGINAL EFFECTIVE TAX AND ROYALTY RATES (continued)

finance capital will have a lower METRR. We assume that 40 percent of capital is financed by debt for all
countries in order to focus on tax differences among countries rather than differences in leverage ratios.

Another key metric that plays an important role in our assessment of the METRR is the gross
profit margin (net price of unit operating costs divided by price). Since royalties fall on the value of
production, its impact on profitability will depend on the price-cost margin—the smaller the differ-
ence between prices and unit costs, the greater the effective tax on the return to mining investments.
Based on USGS data, price-cost margins are estimated by each product (see the Data Appendix for
values by product, along with sources and methodology).

This analysis uses similar capital structures to isolate tax differences among countries (country-
specific capital weights, if available, would give a different ranking). The division between property,
plant and equipment, and inventories is obtained from PWC top 40 mining company data. How-
ever, there was no breakdown between exploration, development, and depreciable capital expendi-
tures. To obtain this breakdown, Natural Resources Canada and Statistics Canada data were used,
supplemented by Finance Canada data on tax depreciation categories. Economic depreciation rates
for assets are also based on Statistics Canada estimates. Bond interest rates reflect differences in
inflation rates across countries (following the purchasing power parity assumption). Equity costs are
based on a marginal owner who is indifferent between after-tax rates of return on stocks and bonds
(the marginal investor is assumed to be a G7 investor holding an international portfolio of bonds
and equity). The analysis includes manufacturing and service industries (services include construc-
tion, utilities, transportation, communications, trade, and other business and household services). The
Technical Appendix provides the model used to derive METRR. The Data Appendix provides informa-

\tion on parameters used for the modelling.

J

The model is based on a “time to build”
operation whereby exploration, design, and
development expenditures are initially incurred
to prepare reserves for extraction (see the
Technical Appendix). Once reserves are pre-
pared, extraction and processing at the mining
site takes place (smelting is treated as manufac-
turing and therefore excluded). The Technical
Appendix provides modeling details. As shown
in the Data Appendix, and as explained further
below with respect to their derivation, explora-
tion accounts for 17 percent, development for
46 percent, production capital 25 percent, and
inventories 12 percent of capital investment.

Projects, however, often earn returns higher
than those of the marginal project. For this rea-
son, the revenues collected by governments
is more than what companies might pay for

marginal projects. Although detailed financial
and tax statements of mining projects in each of
the LAC countries is not available, information
on the top 40 mining companies in the world
provides at least an indication of the average
pre-tax and royalty rates of returns on the book
value of capital.” For this purpose, the ATR to
evaluate the government take is estimated as
a percentage of profitability (not revenues that
are typically assumed). Given many countries
are federal in nature, the analysis includes both
central and subnational government tax and
royalty levies on the industry.

7 The average real rate of return on capital, gross of roy-
alty and company income tax payments, is estimated at
15 percent based on data for various years taken from PWC
(2021), a report on the top 40 mining companies.
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Note that risk can be treated as part of the
cost of capital (which is conventionally done)
or be viewed, like labor and intermediate good
expenses, as reducing the return on capital (the
risk-adjusted rate of return). When losses are
deductible from taxable income and refundable,
the government shares both the profits and
losses earned on investment through the tax.
This implies that the government also share risk
costs with the private sector, which is an implicit
deduction of risk costs from the tax base (Mintz,
1995). The working assumption below is that
most tax losses on marginal investments are
fully deductible from other income rather than
carried forward. Otherwise, if losses have to be
carried forward (without being indexed at a rate

of interest), the effect of METRR will depend on
timing of losses. For example, for start-up proj-
ects, deductions carried forward in loss pools
would result in a higher METRR than we cal-
culate. On the other hand, loss carry-forwards
shelter taxes paid on new investments in later
years. There is no data to work through the
importance of each case.

Our assessment does not include taxes on
other inputs in production such as labor, energy,
and intermediate goods and services purchased
by the company. Taxes on these inputs increase
production costs, which is the sum of capital,
labor, energy, and intermediate good expenses.
In measuring the effective tax rate on capital,
only those taxes that directly apply to capital are

BOX 2: AN EXAMPLE ILLUSTRATING EFFECTIVE TAX AND ROYALTY RATES

Here the different effective tax rates—statutory, marginal, and average—relevant to the profits

earned by a mining company are illustrated. Average and marginal effective tax and royalty rates are

expressed as a percentage of profits gross of interest expense (the return to capital).

Financial statements are provided in the table below for a hypothetical mining company that

invests in a marginal project that adds to the total profits earned by the company. The company has

$33,500 in tangible assets and marginal investment is equal to $5,000. Average profitability (profits

gross of interest, taxes, and royalties) is 10 percent of capital. Marginal profitability, measured in the

same way, is 4.9 percent.

Profits from Marginal Investment

Revenue $500
Operating Cost -$200
Royalty on Revenues (5%) -$25
Depreciation, Depletion, and _$55
Exploration Costs?

Interest -$20
Pre-Tax Profit $200
Company Income Tax (30%) -$60
Exploration Tax Credit +$50
Net Profit $190

Inframarginal and Marginal Profits®
$5000
-$1000
-$250

-$650

-$100
$3000
-$900
+$50
$2150

2 Exploration costs are expensed for tax purposes in determining taxable profits.
b Profits for the whole company includes profits from the marginal investment.

N

J
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BOX 2: AN EXAMPLE ILLUSTRATING EFFECTIVE TAX AND ROYALTY RATES (continued)

The company income tax is levied at 30 percent of profits. The royalty is applied at 5 percent
of revenues. Operating costs are current costs, therefore excluding depreciation, depletion, explora-
tion, and interest expenses. The marginal project is assumed to have a lower gross price-cost margin
(60 percent) compared to the company as a whole (80 percent). Only exploration is being carried out
by the marginal project. Effective tax rates are calculated for two cases: one in which the exploration
tax credit at 33 percent is provided and another in which no credit is provided.

Consistent with the model, the average effective tax royalty rate is calculated as taxes and royal-
ties paid divided by profits gross of taxes, royalties, and interest. If the exploration tax credit is pro-
vided, the average and marginal effective tax and royalty rates are calculated as follows:

ATRR = (company income tax payments + royalties)/(pre-tax profits + royalties + interest)
= ($900-$50+%$250)/($3000+$250+$100) = $1100/$3350 = 32.8%

METRR = ($60-$50+$25)/($200+$25+$20) = $35/$245 =14.2%

Even though the profitability of marginal investments is less than the profitability of the com-
pany’s whole investment, the METRR is lower than the ATR because the exploration tax credit is of
greater significance to marginal profitability compared to average profitability.

If the company did not have an exploration tax credit available to it, the ATR and METRR would
be calculated as follows:

ATRR = ($900+%$250)/($3000+$250+$100) = $1150/$3350 =34.3%
METRR = ($60+%$25)/($200+$25+$20) = $85/$245 = 34.7%

Without the exploration tax credit, the ATR is slightly lower than the METRR because average
profitability is more than marginal profitability.

Effective Statutory Tax Rate: Taking into account the deductibility of royalties from taxable com-
pany profits, the combined company income tax and royalty rate is calculated as 30% + 5%(1-.3) =
33.5%. However, we calculate the effective statutory tax rate considering royalty payments as a share
of net revenues (revenues net of operating costs) for the marginal project. For the marginal project,
the royalty payments are $25 of $300 in net revenues or 8.3%. The effective statutory tax rate is 30%
+8.3(1-.3) = 35.8%, more than the METRR. We expect that effective statutory tax rates are higher than
the METRR or ATRR because capital costs do not reduce the effective statutory tax rate, but they do

\Iower profitability for gross profits measured for the METRR and ATRR. /

considered (payroll taxes, for example, would

Effective Statutory Tax Rates

be part of the effective tax on labor).®

For the LAC countries in this study, combined
Results central and subnational royalty, company

income, and mining profit tax rates (taking
To start, an illustrative comparison of effective

statutory tax rates, METRRs, and ATRs by coun-
try is provided. Since these vary by product,

into account the deductibility of mining levies

8 To analyze the impact of taxation on the cost of doing
business, analysis would be needed to aggregate effective
tax rates on inputs (McKenzie, Mintz, and Scharf, 1997).

the presentation is simplified by using a simple
average of the individual product estimates in

each country (Figure 14).° Detailed estimates by
products are provided below.

9 Weighted average based on capital weights would have
been preferred but such data are not available.
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EFFECTIVE STATUTORY, MARGINAL, AND AVERAGE TAX RATES ACROSS
LATIN AMERICAN AND CARIBBEAN COUNTRIES (2021)
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from company taxable income) vary from as
low as 26.1 percent in Guatemala and 28.1 per-
cent in Guyana to as high as 44.4 percent
in the Dominican Republic and 45.7 percent
in Bolivia. The company income tax rates that
are roughly 30 percent or higher (27 percent
in Chile, 25 percent in Guatemala and Guyana)
account for most of the effective statutory tax
rates. However, mining profit taxes in Chile,
Mexico, and Peru add significantly to the effec-
tive tax rate.

For example, Chile has a relatively low com-
pany income tax rate of 27 percent but an effec-
tive statutory tax rate of 37.2 percent due to its
mining tax rate of 14 percent (the mining tax is
deductible from the company income tax base,
so the total rate is 27 plus 14(1-.27) which equal
37.2 percent). In the case of Peru, the com-
pany income tax rate is 29.5 percent and min-
ing profit tax rate is 20.4 percent, resulting in an
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overall combined statutory tax rate of 43.9 per-
cent, the third highest of the eleven countries
(mining taxes are also deductible from the com-
pany income tax base).

While the headline rates are only indic-
ative of the amount of taxes paid on invest-
ment, they are not sufficient to understand the
full impact of taxation on investment, since the
tax treatment of production and investment
costs is important to incorporate. One needs
to delve into the details of the tax base for
each of the taxes. However, statutory tax rates
are quite important to evaluating the effect of
tax policy on business decisions and govern-
ment revenues for other reasons. First, it can
be noted that the higher effective statutory tax
rates contribute to higher taxes on rents (and
higher ATRs). Second, they affect transfer pric-
ing as (higher) rates encourage companies to
price more highly imported goods from related



affiliates and to price less highly export goods
and services sold to affiliates abroad (the trans-
fer pricing rules limit flexibility). Third, higher
statutory tax rates also encourage subsidiary
companies to pay fees and other deductible
charges rather than dividends to their parent
multinational. High company income tax rates,
which are present in most of the LAC countries,
encourage mining companies to use debt to
finance capital.

Marginal Effective Tax and Royalty
Rates and Investment

Taking into account the deductibility of costs
from profits, tax incentives, and other taxes
paid on capital investment, the METRR is less
than the effective statutory tax rate for each
country. With respect to attractiveness for
investment, the greatest METRR on marginal
investments are in Bolivia at 32.3 percent and
Brazil at 32.1 percent. The lowest METRR is in
Mexico at 8.8 percent.

The following factors most influence the
METRR comparisons across LAC countries
(see the Data Appendix for details on rates and
deductions under the company income tax and
mining levies as well as other taxes):

® Royalties based on the value of produc-
tion in all countries except for Chile, Mex-
ico, and Peru are typically levied at rates
of 5 percent or below except for silver in
Bolivia (6 percent) and gold in Suriname
(6.5 percent). However, as a share of price-
cost margins (PCMs), royalties can be high
for some products and low for others. For
example, in Bolivia, silver’'s PCM is about
40 percent, so a royalty rate of 6 percent
is roughly equivalent to 15 percent of the
PCM; for lithium the royalty rate is 3 per-
cent, which is only 3.4 percent of the PCM.
® Company income tax rates vary widely
although, as mentioned, most are 30

MINING TAXATION IN LATIN AMERICA AND THE CARIBBEAN

percent or above. Various deductions and
tax credits reduce the METRR below the
ATR. The most important one is the tax
treatment of exploration, which is expensed
in Chile, Mexico, Peru, and Suriname and
double expensed in Argentina, Bolivia, and
Colombia. Development expenditures tend
to be amortized in most countries but in
several cases it is accelerated at relatively
high rates (in Argentina and Peru). Invest-
ments during the extraction phase are at
times accelerated at rates higher than eco-
nomic depreciation rates but not in LAC
countries. On the other hand, inflation
erodes the value of capital write-offs over
time so countries with higher inflation rates
will have higher METRRs even if deprecia-
tion is somewhat accelerated.

METRRs are higher for those countries
that use first-in-first-out (FIFO) account-
ing for inventories, which results in the
use of historical prices to value invento-
ries. Those countries with last-in-first-out
(LIFO) accounting enable companies to
write off inventory costs based on replace-
ment value (so long as there is a constant
turnover of inventory within a year). Those
countries that index asset prices for infla-
tion enable the company to deduct inven-
tory costs at replacement cost, resulting in
a lower METRR.

Other taxes—including real estate trans-
fer levies and non-refundable sales tax on
capital purchases and capital taxes—add to
the METRR, especially in the cases of Brazil,
Colombia, and Guatemala.

Inflation contributes to higher effective
company profit tax rates and METRRs
especially in Brazil, Colombia, and Suri-
name. In Argentina, Chile, and Mexico, prof-
its are indexed for inflation so effective
tax rates are unaffected. In the Dominican
Republic, partial indexation is provided for
capital gains and depreciation although no
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inflation adjustment is provided for inven-
tory costs and net financial expense.

Investment Distortions

® Despite mining profit taxes levied at 14 The effects of mining taxes and royalties is to
percent in Chile and 20.4 percent in Peru, discourage investment in marginal projects that
the METRRs are well below the effective earn little or no rent. The various taxes also dis-
statutory tax rates at 17.8 and 17.6 percent tort the choice of technology used in the explo-
respectively. This no doubt reflects the ration, development, extractive, and processing
advantage in providing incentives for mar- stages. If some types of capital expenditures are
ginal mining projects because costs are more heavily taxed, that could encourage sub-
deductible from the mining profit royalty stituting other types of inputs to save on capital
base (Table 5). Mexico is particularly sur- costs. This can undermine the allocation of cap-
prising because it has one of the highest ital put toward its best economic use, impairing
company income tax rates in the OECD (at productivity and profitability of projects.
30 percent) and an additional profit-based The various taxes also distort the choice of
mining royalty of 7.5 percent, resulting in technology used in the exploration, develop-
an effective statutory rate of 35.3 percent ment, extractive, and processing stages. If some
on mining profits. However, under the cor- types of capital expenditures are more heavily
porate income tax, exploration costs are taxed, that could encourage substituting other
expensed and depreciation deductions types of inputs to save on capital costs. Table 6,
for production capital tend to be on the which provides METRR by asset type, illustrates
higher side compared to other LAC coun- the differential tax rates on capital expenditures
tries except for Guatemala. in the case of gold.
COMPANY INCOME DEDUCTIONS FOR CAPITAL EXPENSES BY LAC COUNTRY
Depreciable
Exploration Development Production Capital Inventory Costs
Argentina* 200% 60% 4-40% LIFO
Bolivia 200% 13% 2-33% FIFO
Brazil 8% 10% 8-40% Optional
Chile* 100% 10% 4-66% LIFO
Colombia 40% 40% 10-50% LIFO
Dominican Rep.* 6% 6% 10-47% LIFO
Guatemala 20% 51% 10-47.3% Optional
Guyana 20% 20% 8-20% Optional
Mexico* 100% 4.9% 7.5-40.3% LIFO
Peru 100% 66% 10-40% Optional
Suriname 100% 6% 5-47% FIFO

Note: Depreciable assets written off during the production state vary depending on the type of capital equipment, which are broken
down into 30 categories of equipment and structures based on available data. All rates expressed as declining balance depreciation for
comparability. * indicates those countries that provide inflationary adjustments for assets prices.
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MARGINAL EFFECTIVE TAX AND ROYALTY RATE (METRR) BY ASSET AND COUNTRY

FOR GOLD

METRR Dominican Rep.

Production Capital 37.2% 23.1%
Land 20.0% 13.4%
Inventory 17.6% 16.8%
Exploration 18.0% 12.5%
Development 19.5% 13.3%
Aggregate 23.9% 16.1%

Guyana

Peru Suriname
42.5% 43.5%
18.7% -200.9%
40.9% 43.9%
-3.0% -1.5%
2.4% 34.4%
16.1% 31.4%

Source: Authors’ calculations.

An example is the choice between devel-
opment and extraction (production) capital
expenditures whereby the development costs
are written off faster than depreciable assets.
Companies have some leeway to shift capi-
tal expenditures from the production to the
development stage. While this results in earlier
financing costs and potentially higher operat-
ing costs, the tax savings from having expen-
ditures classified as development can override
any additional economic costs.

Exploration in Peru and Suriname is effec-
tively tax subsidized given expensing for explo-
ration costs under the company income tax. The
expensing of exploration leads to a mismatch-
ing of income and cost deductions because the
income from extraction is earned at a later time
(exploration costs incurred before the project
earns income can be written off against other
income earned by the company).

Development expenditures, even if amor-
tized among the countries, may also be tax
favored compared to production expenditures
if the expenses are written off prior to income
being earned from the mine. Some coun-
tries only allow exploration and development
expenditures to be written off once income is
earned from the project (such as the Domini-
can Republic). In other cases, exploration and/

or development expenditures may be written
off when incurred (as in Peru under the com-
pany income tax).

Inflation can distort capital decisions as
well. If inventory and depreciation costs are
based on historical prices, the company’s tax
deduction for tax purposes is much lower than
the cost of replacing assets. This is partly offset
by deductions for nominal interest expenses—
the company gains from a transfer of wealth
from bond lenders who realize a purchase
power loss on the debt’s principal. Thus, the tax
on non-depreciable assets like land falls with
inflation. As a result, Suriname, with an infla-
tion rate of 25 percent, has a highly negative
effective tax rate on land and rather high effec-
tive tax on inventories and depreciable assets
because historical prices are used to value costs.

Average Tax Rates

As seen in Figure 14, the ATRs are below the cor-
responding METRRs for all cases except Chile,
Colombia, and Mexico (Chile and Mexico have
profit-based royalties that result in lower METRR
compared to average effective tax rates). The
highest ATR is in Colombia (26.0 percent) fol-
lowed by Bolivia (25.5 percent). The lowest is in
Mexico at 11.1 percent, reflecting its profit-based

25



TAXATION OF THE MINING INDUSTRY IN LATIN AMERICA AND THE CARIBBEAN: ANALYSIS AND POLICY

DECOMPOSITION OF AVERAGE TAX RATES (ATR)
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Source: Authors’ elaboration.

Notes: M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax. Results here are “cross resource”: the
result is averaged across the various commodities included in this study for a particular jurisdiction.

royalty structure and company income tax
incentives for exploration and development.

As discussed above, ATRs are above the
METRR estimates when average pre-tax rate
of return to capital is well above the marginal
return. The additional tax paid reflects the
effective statutory tax rates multiplied by the
additional return on the project. Thus, for exam-
ple, Mexico has a lower marginal tax rate than
ATR because its profit-based royalty provides
for the deductibility of most costs. On the other
hand, the tax paid as a proportion of the mar-
ginal return could be greater than the share of
the average profit simply because the tax paid
is the same no matter the return on capital.
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For example, in Brazil, with relatively high non-

refundable taxes on capital purchases, the
METRR is above the ATR.

Figure 15 decomposes the ATRs for mining
royalties, mining profit taxes, company income
taxes, and other. For most countries, company
income taxes play an important role in deter-
mining the overall government take, even more
important than the special mining levies. For
example, the company income tax accounts
for two-thirds of the ATR in Bolivia, while in
Colombia it accounts for about two-fifths of
the ATR. Given the deductibility of mining taxes
from the company income tax, their impact on

the ATR is mitigated.



INTERNATIONAL

COMPARISONS

So far, two conclusions have been reached
about mining taxation in LAC. First, min-
ing tax structures vary considerably, reflect-
ing different rates and tax bases, especially
under the company income taxes which make
up a large share of government take. Second,
mining taxes distort investment decisions by
favoring exploration and development com-
pared to other assets while levying combined
statutory tax rates at relatively high rates. This
section compares the competitiveness of LAC
mining tax systems with those of other major
producers regarding their attractiveness for
investment.

Details regarding mining royalties and taxesin
Australia, Canada, China, Guinea, India, Indonesia,
Philippines, Russia, South Africa, and the United
States are provided in the Data Appendix. Here,
we make the following observations:

®  Mining royalty rates on the value of produc-
tion in most LAC countries are compara-
ble with international royalty rates. They are
below those of China and India.

®  Profit-based mining royalties in Chile,
Mexico, and Peru are also used in Canadian
provinces and several U.S. states. However,

Chile’s and Peru’s mining profit tax rates are
higher than those found in North America
in general.

® LAC company income taxes are assessed at
rates higher than other countries in general.
In most cases, exploration and develop-
ment deductions are similar to other coun-
tries, with exploration often expensed.

® Similar to LAC, some competing countries
apply significant sales taxes on capital pur-
chases, capital taxes, gross receipt taxes,
and real estate transfer taxes as part of
their government take. These include stamp
duties in Australia; a capital tax in Russia;
non-refundable sales taxes on capital pur-
chases in India, British Columbia, and the
United States; and real estate transfer taxes
in Australia, China, and India.

As above, in the comparisons below across
countries, the same product-specific PCMs, cap-
ital, and financing structures are assumed across
countries to isolate tax factors. Given that com-
pany and mining profit tax provisions are often
adjusted in the wake of inflation, we allow infla-
tion rates to differ by country. This also implies
that nominal interest rates are higher in those
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countries with higher inflation rates so that inves-
tors earn the same after-tax real rate of interest
across countries. The focus is on the effective
tax on marginal investments since we are inter-
ested in tax competitiveness for mining invest-
ment in LAC countries.

Results are compared on a product basis
with other major producers including Aus-
tralia (New South Wales, Northern Territory,
Queensland, South Australia, and Western Aus-
tralia), Canada (British Columbia and Ontario),
China, Guinea, India, Indonesia, Philippines, Rus-
sia, South Africa, and the United States (Alaska,
Arizona, and Nevada). International compari-
sons are relevant to the extent that mining tax
and royalty policies are established with the
intent of ensuring that companies, as the agent
working for the principal (the owner) willing to
participate in resource development. For compa-

nies to engage in mining activities they require

a minimum rate of return on capital equal to the
returns available by investment in mining oppor-
tunities elsewhere, adjusting for other factors
such as the quality of the resource, costs, infra-
structure and political stability.

Canada tends to have low METRRs on min-
ing investments given company income tax
incentives for exploration, development and
processing expenditures with profit-based roy-
alties levied at relatively low rates. The United
States also provides company income tax
incentives for exploration and development
and in recent years has been shifting from rev-
enue-based to profit-based royalties such as in
Nevada. China tends to have high royalties, high
real estate transfer taxes and few incentives for
exploration and development. Further details
are provided in the Data Appendix.

In Table 7, a summary of results for each of
the countries is provided (with key producing

MARGINAL EFFECTIVE TAX AND ROYALTY RATES BY COUNTRY AND

PRODUCT (2021)

Bauxite Copper Gold Iron Lead Lithium Manganese Molybdenum Nickel Silver Tin Zinc
Argentina 13.7 12.8 15.6
Australia 249 20.4° 16.2° 19.0° 358 171° 21.2° 21.52 24.22
Bolivia 23.9 352 319 382
Brazil 34.0 31.3 32.8 30.0
Canada 2.2¢ 8.4¢
Chile 17.2 17.9 17.9 18.3
China 27.2 236 199 706 129 24.5 16.0 284 415
Colombia 26.0
Dominican Rep. 239 29.9 31.5
Guatemala 259 266
Guinea 26.5
Guyana 10.9 16.1
India 42.4 36.2 46.4
Indonesia 279 29.2
Mexico 8.8 8.8 8.8
Peru 176 161 16.1 16.1 161 161 16.1
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MARGINAL EFFECTIVE TAX AND ROYALTY RATES BY COUNTRY AND
PRODUCT (2021) (continued)

Bauxite Copper Gold Iron Lead Lithium Manganese Molybdenum Nickel Silver Tin
Philippines 32.4
Russia 227 260 257
South Africa 181 18.4
Suriname 31.4
United States 10.2¢  10.3¢ 25.6 9.9 16.5f

Source: Authors’ calculations.

Notes: In some countries, subnational governments own the mining resources. The most significant ones are selected for this table.

@ Queensland

> Western Australia
¢ British Columbia
4 Ontario

¢ Nevada

f Alaska

subnational states/provinces used for Australia,
Canada, and the United States).

In Figures 16-27, the METRRs for 11 products
are presented for LAC and other major producers.
The choice of non-LAC countries for each product

depends on their share of global production.
The LAC countries are chosen based on the share
of international production or share of mining
production in an individual country even though
it may not be a significant international producer.

METRR ON INVESTMENT IN BAUXITE BY COUNTRY (2021)
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Source: Authors’ calculations.

Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN COPPER BY COUNTRY (2021)
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Source: Authors’ calculations.
Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

METRR ON INVESTMENT IN GOLD BY COUNTRY (2021)
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Source: Authors’ calculations.
Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN IRON ORE BY COUNTRY (2021)
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Source: Authors’ calculations.

Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

METRR ON INVESTMENT IN LEAD BY COUNTRY (2021)
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Source: Authors’ calculations.

Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN LITHIUM BY COUNTRY (2021)
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Source: Authors’ own calculations.
Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

METRR ON INVESTMENT IN MANGANESE BY COUNTRY (2021)
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Notes: PCM is
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price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN MOLYBDENUM BY COUNTRY (2021)
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Source: Authors’ calculations.

Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

METRR ON INVESTMENT IN NICKEL BY COUNTRY (2021)
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Source: Authors’ calculations.

Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN SILVER BY COUNTRY (2021)
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Source: Authors’ calculations.
Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

METRR ON INVESTMENT IN TIN BY COUNTRY (2021)
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Source: Authors’ calculations.
Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.
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METRR ON INVESTMENT IN ZINC BY COUNTRY (2021)
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Notes: PCM is price-cost margin, M. Royalty is mining royalty, M. Profit is mining profit tax, and CIT is corporate income tax.

Each of the comparisons below provides
a breakdown that indicates the importance of
specific mining levies, company income taxes,
and other taxes in determining the METRR
for each product. Several conclusions can be
reached from these comparisons.

Australia

As discussed earlier, Australia is a significant
home to investment in just about every mining
product except for nickel and tin. Its royalty rates
at the state level tend to be somewhat higher
than those in LAC but its company income tax,
with few tax preferences except exploration, is
levied at a lower rate than in LAC except for Chile,
Guyana, and Peru. Its METRR on its major mining
product, iron ore, is 19 percent—far less than the
31.3 percent in Brazil. Brazil levies a lower mining

royalty, but its company income and other taxes
result in a heavier tax on iron ore investments.
Gold is also a significant mining product in Aus-
tralia that is taxed at rates ranging from 16.2 per-
cent in Western Australia to 21.8 percent in
Northern Territory. LAC gold mining investments
are taxed at similar or lower rates in Guyana and
Peru but at much higher rates in the Dominican
Republic and Suriname. Investments in lithium
are particularly heavily taxed in Bolivia (23.9 per-
cent) compared to Western Australia (17.1 per-
cent). Many of these differences are explained by
company income tax rates, which are highest in
the Dominican Republic and Suriname and lower
than Australia in Guyana and Peru. As for other
mining products, Chile, Guyana, and Peru are rel-
atively competitive compared to Australia, either
due to lower company income tax rates or reli-
ance on a profit-based mining royalty.
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Canada

While Canada produces many mining products
included in this study (such as iron ore in Quebec
and copper in British Columbia), it is especially
prominent in the production of gold (British
Columbia) and nickel (Ontario). Each province
levies mining profit taxes. In the case of British
Columbia, the mining tax is on cash flow (reve-
nues net of capital and operating expenses but
not interest expense), so marginal investment
is not taxed (except for its interactions with the
company income tax). In Quebec, Ontario, and
other provinces (except Alberta), mining profit
taxes are levied on profit gross of interest expense
(capital is depreciated although exploration and
development expenditures are expensed, and
special allowances are provided for process-
ing expenditures). Under the company income
tax, federal and provincial governments provide
incentives for exploration and development as
well as expansion of new mine assets and pro-
cessing. For these reasons, Canadian METRRs
for each product are well below those of LAC
countries. The METRR in British Columbia is only
2.2 percent, reflecting substantial tax incentives.

China

China has become a major mining producer with a
substantial market share in production for a wide
range of products except for copper and nickel.
Mining royalties are higher than most countries in
this study including those in LAC. China’s com-
pany income tax is consistent with international
rates and few incentives are provided for capital
investments. As a result, China tends to tax min-
ing investments more heavily compared to LAC
except for Brazil (iron ore) and Bolivia.

Guinea

Guinea’s most important mining product, baux-
ite, is taxed at 26.5 percent, above Argentina
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(13.7 percent), well above Guyana (10.9 per-
cent), and below Brazil (34 percent). Guinea’s
company income tax rate is equal to Australia
but its cost deductions for capital are smaller
in general despite a relatively high inflation rate
(over 9 percent).

India

Unlike LAC countries, India assesses high roy-
alties on its three prominent mining products,
bauxite (22.5 percent), iron ore (10 percent),
and zinc (10 percent). Even though India’s com-
pany income tax is more competitive, its high
royalty rates result in mining investments being
more heavily taxed than in LAC. For example,
Brazil’s METRR on iron ore is 31.3 percent while
in India the METRR is 36.2 percent.

Indonesia

As a prominent producer of nickel and tin, Indone-
sia’s METRR on mining investments is lower than
Bolivia and the Dominican Republic but higher
than Peru. Indonesia’s advantage is its company
income tax (at a 27.5 percent rate) and somewhat
lower royalty rates. However, Peru’s profit-based
mining royalty provides an advantage compared
to Indonesia as costs reduce the mining profit levy.

Philippines

Philippines is a significant producer of nickel,
which bears a relatively high royalty rate of
9 percent, much more than in LAC countries.
Despite the country’s more competitive com-
pany income tax, the METRR on nickel (32.4 per-
cent) is higher compared to LAC, where it
ranges from 30.0 percent in Brazil to 25.9 per-
cent in Guatemala.

Russia

Russia is a primary producer of many mining
products, including bauxite, copper, gold, lead



manganese, nickel, and silver. Its royalty rates on
the value of production, varying from 4.8 per-
cent (manganese) to 8 percent (bauxite, copper,
lead, and nickel), are typically higher than those
foundin LAC. However, Russia’s company income
tax—assessed at 20 percent, with incentives for
exploration and capital expenditures—results in
a more competitive METRR (e.g., 26 percent on
nickel, below Brazil and the Dominican Republic
and roughly equal to Colombia and Guatemala).
However, in the case of gold, Russian mining
investments are more heavily taxed than those
in LAC countries using a profit-based royalty.

South Africa

South Africa is a major mining producer with a
significant share of global production in gold
and manganese. Its royalties on the value of
production (5 percent on manganese and gold)
are similar to those of LAC. However, its com-
pany income tax is much more competitive at
27 percent with expensing of both exploration
and development expenditures. It is therefore
more tax attractive than Brazil in manganese
investment and the Dominican Republic and
Suriname in gold (with an METRR somewhat
above Peru and Guyana).

United States

Similar to Canada, the United States’ mining
taxes oninvestment are quite competitive, espe-
cially since company tax reform led to a large
drop in the federal company tax rate from 35 to
21 percent as of January 1, 2018 (no upward revi-
sion is expected to be passed by Congress). The

INTERNATIONAL COMPARISONS

United States is unique in having both mining
profit taxes as well as royalties on the value of
production in many states (e.g., Alaska, Arizona,
Minnesota, and Nevada). Revenue-based roy-
alty rates are quite low, ranging from 1.1 percent
in Nevada to 3 percent in Alaska. The mining
profit royalties vary from 1.3 percent in Arizona
to 7 percent in Alaska. The company tax enables
exploration and development costs to be writ-
ten off either as a portion of company profit or
amortized over the life of the mine. Thus, it is not
surprising that the METRRs for gold (10.3 per-
cent in Nevada), lead (25.6 percent in Alaska),
molybdenum (9 percent in Arizona), and zinc
(16.5 percent in Alaska) are generally below
those in LAC except for Mexico and Peru with
their profit-based royalties.

Observations

To conclude, a few general observations can be
made regarding the competitiveness of mining
tax systems in LAC. Countries with high com-
pany income tax rates and few incentives for
investment like Bolivia, Dominican Republic,
and Suriname are not particularly tax compet-
itive for mining investments. Those with profit-
based royalties (Chile, Mexico, and Peru) benefit
from a more tax competitive system. As a final
observation, LAC inflation rates (averaged for
the past five years) are higher than 4 percent in
some countries like Argentina, Brazil, Colombia,
Mexico, and Suriname. While inflation adjust-
ments are used for company income taxes in
Argentina, Chile, and Mexico, inflation contrib-
utes to higher effective tax rates on mining
investments in other countries.
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From the analysis above several observations
can be made about LAC mining tax and royalty
regimes.

® The simplicity of revenue-based royalties
has several drawbacks. They impinge heav-
ily on marginal investments, discouraging
them the most. Depending on royalty pay-
ments relative to profit margins, they also
have uneven impacts across products.

® Since revenue-based royalties are less vol-
atile than mining profits, governments raise
rates when revenues do not rise as fast as
profits when booms occur and lower rates
during downturns to attract mining invest-
ments.

® Although company taxes are assessed
across industries, special provisions with
respect to exploration, development, and
processing are unique to mining. Many LAC
countries have relatively high company
income tax rates but then provide spe-
cial tax concessions to attract investment,
resulting in distortions in the allocation of
capital.

® Capital-intensive industries like mining that
are subject to general levies like real estate

transfer taxes and non-refundable sales

taxes on capital purchases bear a heavier
tax burden compared to labor-intensive
industries.

® |f taxes on investment are high in a juris-
diction, it may discourage multinational
investors from investing there because the
after-tax returns on capital are better else-
where. A lack of investment erodes produc-
tivity by discouraging the adoption of new
technologies embedded in new capital.

® Both royalty and company tax provisions
may distort the allocation of capital across
assets, thereby reducing the pre-tax and
royalty profitability of mining investments.

This section discusses reform possibilities,
focusing first on royalty reforms and then on
company income tax reforms.

Optimal Royalty Design

Royalty design is a complex subject because
governments around the world use a variety
of approaches to extract a share of the rents.
As owner of the resource, the government
needs to have royalty policies that balance the
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government’s desire for revenues with a royalty
regime that is sufficiently attractive for invest-
ment, economically sound in application, and
administrable.

A typical royalty is a payment either based
on a charge on gross output or a percentage
share of revenues of a non-renewable resource
project. Unlike in the private sector, there is no
competitive setting of royalty prices because
the government is the sole owner of the land
and extractive resources. Indeed, there is no
need for governments to use royalties based on
output or revenues to collect a “payment.” Gov-
ernments can, and do, use other mechanisms.

In recent years, several governments have
resorted to the use of profit-based mining roy-
alties, by which costs are deductible in some
form when determining the royalty base (in
Canada a profit-based approach has been used
for more than a century). Some governments
have adopted a resource royalty or mining
tax based on rents, which provides for the full
deductibility of economic costs from revenues
earned from extracting resources. Unlike profit-
based royalties that are an ex post approach
to collecting revenues, governments also use
bonus bids for land tracts to raise revenue on
an ex ante basis.

Economic rent arises from non-reproduc-
ible (or fixed) factors of production such as
entrepreneurship, land, and natural resources. It
can also arise from the presence of natural or
artificial barriers to entry that generate market
power and special advantages that firms may
possess (i.e., location, patents, etc.). More gen-
erally, rent is the surplus value of a resource
after all opportunity costs of using factors of
production are subtracted from the value of
production. Rent is thus measured as the dif-
ference between the revenues a resource can
generate and its discovery, extraction, and
production costs, including a rate of return on
equity finance that can be obtained by investing
in projects with similar risk and scale.
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As discussed above, any tax or levy applied
to pure economic rent will not distort the use of
capital or other production factors. At the mar-
gin, firms employ capital, labor, and other factors
until the marginal return on the last unit employed
is equal to its economic costs. A pure rent-based
tax will neither discourage nor encourage invest-
ment because the levy is neutral (in that it does
not affect allocation decisions).

The relationship between the government as
owner of the resource and the private producer is
similar to a public-private partnership. The gov-
ernment is the principal owner and the private
company is the agent brought in to maximize the
amount of rent that can be generated by the non-
renewable resource project. Several objectives in
royalty design should be considered:

1.  Government ownership: As the owner of the
natural resource, the government is entitled
to the rents earned from extraction. Some
of the rents may be associated with entre-
preneurship or land and therefore accrue to
the private producer and landowners with
the government receiving the remainder.

2. Competitive return for private investors: As
the agent, the government must provide
the private producer and its investors with
a risk-adjusted rate of return on capital that
is at least equal to their opportunity cost to
attract investment capital. That is, the after-
tax risk-adjusted rate of return on the min-
ing project should be at least as good as
alternative investments in other countries.
To attract the best producers, the govern-
ment gives up some of its share of rents.!°

3. Efficiency: The royalty structure should be
devised to maximize rents available to both
the public owner and the private producer.

1 |n principal-agent models, the principal does not know
the most cost-efficient producers. It therefore designs a
contract to attract the best agent to produce the resource.
This requires the government to share some of the rents
with the producer.



A rent-based royalty achieves a maximum
amount of rents being earned by the publicand
private partners because production, invest-
ment, exploration, and development is suffi-
ciently profitable with and without the royalty.

4. Stability: Royalty regimes can exacer-
bate uncertainty if they are not properly
designed. When resource prices are high,
governments may not feel they receive
their share of rents, resulting in royalty
hikes. When prices fall, governments might
look at providing new incentives yet find
them too rich once the economy recovers.
To minimize political risk for private inves-
tors, it is appropriate for the government to
choose a royalty structure that provides it
with both sufficient incentive for investment
and sufficient revenues without changing
public policy on a continuous basis.

These four principles are simple to consider
for royalty design and lead to our key recommen-
dation: the optimal royalty is rent based. Rent
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taxation can be assessed using two approaches:
excess profit or cash flow. Under the excess
profit approach, a mining tax would be levied on
revenues net of labor and current capital costs
(depreciation and depletion of reserves) and
financing costs including an allowance for the
cost of equity financing (e.g., an allowance equal
to a company or government bond rate). Under
the cash flow approach, the mining tax would be
applied to revenues with the expensing of cur-
rent and capital expenditures including explora-
tion costs with no deduction for borrowing and
equity financing costs (asset disposals would be
fully taxed). With both rent-based approaches,
unused deductions would be carried forward at a
rate of interest (the financing allowance) to pre-
serve the time value of deductions. These two
approaches are compared in Box 3, which dem-
onstrates their equivalency of rent bases in terms
of the time value of rents earned on projects.
Several important design issues are critical
in applying a rent-based royalty: (i) whether to
apply a minimum royalty, (ii) determining the

BOX 3. EQUIVALENCY OF CASH FLOW AND EXCESS PROFIT ROYALTY BASES
(NEGATIVE VALUES IN PARENTHESES)

Year 2

Year 3 Year 4 Present Valuef

Cash flow tax base

Net revenues® $2000 $1800 $1600

Capital expenditure ($5000)

Asset disposal® $3500

Cash flowe ($5000) $2000 $1800 $5100 $2943
Excess profit base®

Net revenues $2000 $1800 $1600

Depreciation and depletion ($500) ($500) ($500)

Financing costs® ($250) ($225) ($200)

Rent $1250 $1075 $900 $2943

2 Net revenues are revenues net of labor and other current costs. Amounts decline by 10 percent per year matching the decline in

undepreciated capital stock.
b Asset disposal is at the end of the year.

¢ Cash flow is equal to net revenue minus capital expenditure (asset disposal is added to the tax base).
d Excess profit base to determine rents is net revenue minus depreciation and financing costs.
e Equity financing cost is at the interest rate of 5 percent of the undepreciated capital stock and equal to the bond rate.

\’ Calculated by discounting each year’s tax base back to Year 1 by the discount rate of 5 percent.

J

(continued on next page)
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BOX 3. EQUIVALENCY OF CASH FLOW AND EXCESS PROFIT ROYALTY BASES
(NEGATIVE VALUES IN PARENTHESES) (continued)

With a cash flow approach, $5000 capital expenditure is written off in the first year. Net rev-
enues earned in subsequent years and remaining depreciable assets are sold off in the fourth
year when the project closes. Discounting values back to Year 1 by a 5 percent rate yields a
present value of rents equal to $2943. If a cash flow royalty is imposed, say at 50 percent,
the government would collect royalty payments equal to $1000 in Year 2, $900 in Year 3, and
$2550 in Year 4. The government would provide a refund of $2500 to the firm in Year 1to cover
the investment cost (alternatively, the $5000 could be carried forward as a deduction at the
5 percent interest rate and reduce the future royalty base). In present value terms, the royalty
payment would be $1471.50 on rents equal to $2943. This is identical to the value under the
excess profits approach.

With the excess profit approach, the profit-based royalty each year is net revenues less depre-
ciation and depletion costs and imputed financing costs. With $5000 in capital expenditure
and straight-line amortization at 10 percent, the depreciation and depletion cost in Years 2-4
are $500 each year. The financing cost is 5 percent of undepreciated capital at the beginning of
the year: $250 in Year 2 (5% of $5000), $225 in Year 3 (5% of $4500), and $200 in Year 4 (5%
of $4000). The excess profit base after deducting amortization and financing costs is $1250 in
Year 2, $1075 in Year 3, and $900 in Year 4. Discounting these values at 5 percent back to Year
1 yields $2943 in rent. At a 50 percent tax rate each year, the present value of the royalty pay-
kments would be $1471.50. /

appropriate interest rate for financing costs,
(iii) applying graduated rates based on the level
of profits or ore prices, and (iv) other design
features.

Minimum Royalty

A minimum royalty may be desirable for two
reasons: (i) providing upfront revenue and
(ii) protecting the profit base. Several countries
use minimum revenue-based royalties, such as
Canadian oil sands (rates range between 1 and
9 percent depending on the level of West Texas
Intermediate oil prices), Newfoundland & Labra-
dor oil (1 percent), Saskatchewan potash tax (an
add-on minimum tax of 3 percent of sales), and
Peru mining (1 percent minimum tax on sales).
Mining companies bear capital expenditures
on exploration and development before they
earn revenues from extracting ore. Under the
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cash flow approach, the company will initially
have negative cash flow as seen in Box 3. The
government could provide a refund when losses
are incurred (the refund equal to the royalty rate
times the loss) but that would lead to upfront rev-
enue losses. It would be simpler to allow unused
deductions to be carried forward. However, to
preserve the value of deduction the loss should
be carried forward at a rate of interest (such as
5 percent in the example of Box 3). However, this
would result in the government receiving little
or no revenue for several years until deductions
are claimed. If the government wishes to have
upfront revenue when payouts begin, a revenue-
based royalty (or output-based payment) could
be levied as a minimum royalty. The profit-based
royalty payments could be credited against the
minimum royalty payments (or vice versa). Any
excess minimum royalty payments can be car-
ried forward at the rate of interest.



Governments are also concerned about
profit-based mining levies because of poten-
tial auditing costs associated with related
party transactions. The revenue-based roy-
alty is assessed on the value of production
at the pit. This price is determined by sub-
tracting from observed world markets prices
an allowance for the cost of transporting the
mining product to international markets. With
the profit-based royalty, the payment is not
only related to sales revenues at the mine’s
pit but also costs incurred to produce mining
ore. Many of these costs may be related party
transactions within the multinational group.
Even with arm’s-length pricing, there is a cer-
tain amount of judgment required in assessing
transfer prices—it is well possible that within
the scope of rules related party transactions
could result in fewer profits earned in a host
jurisdiction (affecting both profit-based roy-
alty and company income tax payments). The
minimum royalty as described above can be
used to ensure some payment.

Interest Rate

A controversial aspect of the rent-based roy-
alty is determining the appropriate financing
rate or carry-forward rate. If the government
shares investment costs and any operating
losses, the rent-based royalty enables govern-
ments to share the project risk associated with
projects, which is equivalent to a deduction for
risk costs.” Thus, no explicit deduction need be
given for risk if losses are fully deducted from
profits or refunded by the end of the proj-
ect. Both the UK’s Mirrlees report (Adam et
al., 2011) and the Australian Treasury’s Henry
Report (Treasury of Australia, 2010) discussed
these issues at length, recommending that the
financing allowance should reflect a riskless
interest rate (such as the long-term govern-
ment bond rate) if losses are fully shared by
the government.

POLICY REFORMS

Both approaches to taxation of economic
rents require “full refundability,” whereby the
government shares the cost of losses with the
owners by refunding the tax value of losses
(losses multiplied by the corporate tax rate) in
cash or by carrying back losses against previ-
ous years’ rents or forward at an interest rate
against future years’ rents. Without the full shar-
ing of losses, a risk premium should be added to
the government bond rate. One possibility is a
company bond rate, which includes a premium
for bankruptcy. If a mine closes without deduc-
tions fully claimed, a premium on the company
bond rate might approximate the risk involved
with losing deductions. The British Columbia
profit-based royalty uses the government bond
rate while the Australia natural gas royalties use
an arbitrary premium added to the government
rate.

Graduated Profit-Based Levies

Profit-based royalty rates could be assessed at
a flat rate or graduated rates that rise accord-
ing to the level of profits (or just global prices).
The flat rate will result in royalty payments that
vary according to profitability. The argument in
favor of the graduated royalty schedule is that it
allows smaller projects to pay less tax. Yet, com-
pared to a flat rate, a graduated schedule leads
to higher ATRs over time, discouraging risky
investments.

Graduated profit rates also contribute to
procyclical investment patterns. At the top
of the price cycle, cost deductions create the
greatest royalty savings (since the royalty rates
are highest then) with an expectation that future
profits generated by the investment will be sub-
ject to lower royalty rates when profits revert
to the average. This leads to a lower effective

" This proposition is well known in the literature and implies
that the risk premium from capital asset pricing models is
reduced by the factor one minus the tax rate under loss re-
fundability. See Gordon and Wilson (1989) and Mintz (1995).
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royalty rate on investment, providing an extra
kick to investment in a boom. The converse
holds at the bottom of the price cycle in that
the graduated rates will discourage investment.
For example, suppose the royalty rate is 5 per-
cent on profits below $1 million and 15 percent
on profits above $1 million. Suppose Company
A earns $750,000 in each of two years; it will
pay a total $75,000 in royalties over two years.
Company B earns no profits in the first year and
$1.5 million in the second year, which in total is
the same as Company A. However, Company B
pays $125,000 in total royalties (5 percent of
$1 million plus 15 percent of $500,000 in the
second year). Despite the same average profit-
ability, Company B, with more variable profits,
pays more tax with a graduated schedule.

Other Design Issues

Despite the benefits associated with rent-based
royalties, various other issues should be consid-
ered in designing the optimal royalty system.

® Once mining ore is extracted, it cannot be
replaced. A government might wish to hold
back extraction if the social discount rate in
determining the benefits accruing to future
generations is less than the private sector’s
discount rate for determining profitability.
In this case, a rent-based royalty will not be
socially efficient since too much production
and investment take place by discounting
too heavily the future value of non-renew-
able resources. Therefore, some other sort
of mechanism might be used to discourage
investment including a revenue-based roy-
alty that discourages exploration and devel-
opment. However, if the aim is to provide
income to future generations, a govern-
ment could instead create an endowment
fund from non-renewable resource receipts
that could provide revenues for public ser-
vices on a perpetual basis. That would be a
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preferable strategy compared to distorting
mining production.

® Non-renewable resource production may
impact the use of clean air, water, and land.
Royalties could be adjusted to reward good
environmental behavior. On the other hand,
other economic instruments are likely bet-
ter suited to control the environment since
they are specifically directed at the prob-
lem. Examples would be production-related
environmental taxes or cap-and-trade pric-
ing to cost emissions, grants, and reclama-
tion funds when the mine is terminated.

® As stressed earlier, it is critical to recog-
nize that governments not only collect roy-
alties or other mining-specific charges but
also collect company income taxes, cap-
ital taxes, and other capital-related levies.
These taxes add to investment costs and
reduce the return to capital earned by the
investor. Any royalty policy should account
for its interaction with the corporate income
tax. As shown in the Technical Appendix
for interested readers, a rent-based royalty
system is not neutral with respect to invest-
ment because the government does not
share the corporate tax burden with inves-
tors—investments are discouraged given
interactions of the rent-based royalty with
the company income tax."?

®  Governments will need well-trained person-
nel and modern auditing technologies to
audit direct financial data provided by com-
panies. Nonetheless, even with high-quality

2 To make the royalty truly neutral, two adjustments would
be needed when mining rent taxes are deductible from
the company income tax (Mintz, 2016). The first is that
capital cost and depletion allowances under the company
tax should be based on the cost of investment net of the
government’s royalty share of the cost. The second is the
provision of an investment tax credit to offset the grinding
down of cost deductions from the rent-based royalty (the
credit rate would be equal to the royalty rate multiplied by
the company income tax rate). Combining these two adjust-
ments, the rent-based royalty would not affect the METRR.



tax administration, some limitations are
needed with respect to indirect cost deduc-
tions. For example, many rent-based sys-
tems do not allow multinational overhead
costs to be deducted because a govern-
ment cannot observe how much these
costs can be attributed to the project being
developed. Instead, a rough adjustment
through an uplift factor on costs might be
used. They may also require “ring fencing”
to limit costs to those directly related to
projects.

One of the important issues affecting min-
ing developments is their impact on local
communities. New mining developments
result in the importation of labor, putting a
strain on infrastructure and community hos-
pitals, schools, and other amenities. Indig-
enous populations are concerned about
the impact that mining development might
have on their way of life and the preserva-
tion of treaty rights. Mining companies often
cover the cost of infrastructure needed for
their projects. They may also have bene-
fit agreements with local communities to
provide support for their needs. The gov-
ernment can provide support from the roy-
alty payments they receive. Sometimes,
local communities and indigenous bands
might receive a percentage share of roy-
alties, though that could create unfairness
among local communities if some receive
payments and not others. It is better to link
revenues to expenditure needs instead.
When a rent-based royalty is introduced
for the first time, transition issues need
to be dealt with. Under the cash flow
approach, past capital expenditures would
be valued at the time of implementation
and deducted from the base (the amount
claimed could be written off over time as
long as unamortized amounts are carried
forward at the financing rate). With the
excess profit approach, asset book values
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would also be revalued to current replace-
ment cost to compute annual depreciation
and financing costs.

To conclude, the rent-based royalty sys-
tem is an appropriate way to collect rents while
minimizing economic distortions. Governments,
however, might be concerned about the lack of
revenues when payouts begin and carry-for-
ward costs are still being written off. They may
also want to make sure that they collect suffi-
cient revenue given the challenges in adminis-
tration especially with respect to determining
costs. With rent-based royalties, government
could receive revenues by requiring minimum
payments based on revenues, an arrangement
that is found in some profit-sensitive royalty sys-
tems. The minimum royalty would be credited
against the profit-based royalty with unused
credits carried forward at a rate of interest to
be claimed in the future. The minimum royalty
does impose some risk on private producers
because government shares the upside in prof-
its but not the downside if credits are not fully
refunded at the end of the mine’s life. However,
it can be an acceptable trade-off when govern-
ments do not have full access to information.

Any reform requires not just an examination
of incentive impacts but also the impact on gov-
ernment revenues. For example, if some incen-
tives are scaled back or enhanced, the statutory
tax rate might be adjusted if the government
desires not to gain or lose revenue. As a general
guide, the following royalty reforms are recom-
mended.

® Countries could keep existing royalties as
a minimum tax and add on the rent-based
royalty as a secondary payment. Either the
cash flow approach or the excess profit
approach described earlier could be used.
This would result in these countries rais-
ing more mining-related revenues. How-
ever, it would discourage to some degree
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mining investments due to higher effec-
tive tax rates (given interactions of rent-
based royalties with the company income
tax as discussed above). This might require
some reduction in the revenue-based roy-
alty rates.

® Those countries with profit-based royalties
could consider converting their levy into
a true rent-based royalty by providing for a
deduction of both equity and bond financ-
ing costs. This would entail a loss in revenue
but could be offset by adjustments to the
minimum revenue-based royalty. If a coun-
try is proposing to add on a revenue-based
royalty to the existing profit-based royalty,
it should operate as minimum tax rather
than an add-on tax. It might further con-
sider moving to a flat-rate mining profit tax
rather than the existing graduated rate to
encourage investment in a cyclical industry.

Optimal Corporate Income Tax
Design

The purpose of the company income tax is three-
fold. It serves as a withholding tax on profits to
shore up personal taxes that cannot be applied
uniformly on all sources of income, especially
capital gains. It also serves as a withholding tax
on income paid to non-resident owners. Third,
the company tax is surrogate payment for the
use of public services by businesses that are not
subject to cost-recovery user charges.
Company tax policy is further complicated
by the potential adoption of the global minimum
tax of 15 percent. Parent companies investing in
LAC countries will pay a top-up tax on adjusted
profits of an affiliate in each country if the effec-
tive tax rate (company income taxes and with-
holding taxes as a share of accounting profits) is
below 15 percent. It will be in the interest of LAC
countries to impose the top-up tax on foreign
affiliates operating in their country because the
tax will be credited against foreign taxes. Given
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the relatively high company income tax rates
in LAC countries, it is not clear whether the tax
will have much impact on LAC company income
tax design. It is also not yet known whether
the global minimum tax will proceed as it must
still be adopted in legislation (such as being
approved by the U.S. Congress).

In the absence of other considerations (par-
ticularly addressing market failures as discussed
below), the company tax should be neutral
whereby the tax burden on investment would
be the same across business activities. This is
best achieved by applying the company tax at
equal effective tax rates on economic income
accruing to shareowners given the difficulties
of taxing all forms of equity income at the per-
sonal level. Neutrality—similar tax treatment of
business activities—is an appropriate bench-
mark against which to assess the company
income tax.™

If market failures are present, policies may
stray from neutrality. For example, companies
investing in the acquisition of knowledge may
also benefit other businesses through knowl-
edge spillovers. When a company internal-
izes its own benefits and costs, ignoring gains
from knowledge spillovers, it underinvests in
knowledge acquisition. This provides a basis
for exploration and development tax incentives
similar to tax support for research and develop-
ment. The discovery (or not) of a mining deposit
in a particular region conveys information to
other companies that adjacent lands may also
contain mining resources. It should, however, be
kept in mind that tax policy may not be the best
approach to correct all market failures. Public
spending on grants or regulations (patents or
leasing rights) may be better approaches.

3 A caveat to the principle of neutrality is the potential mar-
ket failures that could arise with respect to the economy-
wide impacts of certain forms of business activities. While
an argument might be made to adjust company tax policies
to account for these market distortions, other forms of inter-
vention are often superior when it comes to effectiveness.



Ideally, any “subsidy” to account for infor-
mational spillovers due to either research or
exploration should be based upon the size of
those spillovers. In reality, the size of spillovers
is rarely measurable as such, but many countries
typically expense both research and explora-
tion costs to encourage knowledge acquisition.
Many (like Canada) also use research and explo-
ration tax credits in addition to expensing,
although grants could be used instead.™

Under the company tax, special rules must
apply to non-renewable resource sectors like
mining especially with respect to exploration
and development expenses that are incurred to
prepare reserves for later extraction. The com-
pany tax treatment of expenditures before the
completion of capital projects that will earn
income is common not only to mining projects
but also construction projects before buildings
are completed. Under the company income tax,
an attempt should be made to match income to
expenditures. An approach similar to the treat-
ment of construction costs would be to delay
writing off exploration and development costs
until income is earned, which is already done in
Argentina and the Dominican Republic.

The company income tax generally should
be reviewed with the aim of establishing neu-
trality across sectors at low company income
tax rates. By taxing all business activities at
similar rates, the allocation of capital will be
based solely on economic considerations (pre-
tax rates of return on capital). Sectoral-specific
statutory company income tax rates are difficult
to administer because they provide opportuni-
ties to shift profits from high to low sectors via
financing structures and prices of related trans-
actions. For mining income, it would be better
to review the tax bases to better match income
and expenses earned by the mine with an excep-
tion for knowledge acquisition expenditures
that might be expensed rather than amortized.
Periodic reviews of the company income tax,
however, can create political uncertainty. One
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could use stability agreements to provide polit-
ical certainty with the company paying some
additional tax (as is done in Chile and Peru).

Given higher inflation rates in certain coun-
tries recently, some LAC governments should
consider adjusting profits for inflation. This
would reduce the company tax burden by adjust-
ing assets and liabilities for inflation. It would
improve profit-based royalties where historical
prices are used to calculate capital depreciation
and other current costs.

As mentioned above, the rent-based roy-
alty does not fully share the corporate tax bur-
den with investors. It is therefore not neutral,
as often claimed, in the presence of a company
income tax. Thus, increasing the rent-based tax
rate leads to higher effective tax rates on mar-
ginal investments in the industry due to these
interactions (Chen and Mintz, 2012; Mintz, 2016).
Adjustments could be made to rates to maintain
investment incentives.

Following are specific recommendations for
company income tax reform specifically related
to mining. They do not include comment on
general company income tax reform because
that raises other issues that would need to be
addressed.

Exploration Costs

Countries can consider scaling back exploration
write-off, especially in excess of 100 percent. To
maintain incentives for exploration, a country
might prefer a 100 percent deduction for explo-
ration expenditures when incurred to capture
the full market benefits from discovery. Some

4 |f countries move ahead to implement an international
agreement to levy a 15 percent global minimum company
tax on income earned by foreign affiliates, research and ex-
ploration tax credits available to foreign companies operat-
ing in LAC countries might be ineffective if the effective tax
rate in the host country falls below 15 percent. Thus, using a
grant instead of a tax credit would ensure that the incentive
will not be clawed back by foreign company taxes.
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thought could be given to delay write-offs until
a project earns income to better match income
with expenditures.

Development Costs

Given development expenditures are incurred
after mining deposits have been found, these
costs should be amortized rather than expensed
(unlike exploration, which is incurred to find
deposits). Development capital expenditures
should be amortized similarly to depreciable cap-
ital in the production state to reduce the incen-
tive to distort the allocation of capital between
development and extraction stages.

Depreciable Capital

Amortization rates reflect the expected life-
time of assets, keeping in mind new tech-
nologies and obsolescence of old assets. To
reflect a shorter mine life span, tax deprecia-
tion should be adjusted upward. If assets are
already written off faster than economic life
would suggest, tax depreciation rates should
be reduced.

Inventory Costs
Countries may wish to consider replacing FIFO

(first-in-first-out) accounting for inventory costs
with LIFO (last-in-first-out), which enables
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mining companies to deduct inventory costs at
current rather than historical prices (Bazel and
Mintz, 2021).

Inflation

If a country experiences relatively high inflation,
it might wish to introduce inflation adjustments
to corporate profits. This would require adjust-
ing asset prices each year for inflation to cal-
culate depreciation and inventory deductions.
It would also require interest expense on bor-
rowed money to be adjusted downward reflect-
ing the real loss in the debt’s principal.

Other Taxes

Giventhe wide applicability of VAT, transfer taxes,
sales tax on capital purchases, and asset-based
taxes, a general tax reform is best considered
that would impact all industries, not just mining.
However, consideration could be given to pro-
vide for partial relief from non-profit taxes that
have a large impact on capital-intensive indus-
tries like mining. If refunding is not possible such
as under the VAT, an investment tax credit for
depreciable assets administered under the com-
pany income tax could be given as a partial off-
set for non-refundable VAT payments incurred
by mining companies. Exemptions might be pro-
vided from real estate transfer taxes to encour-
age the acquisition of mining property.



CONCLUSIONS

Mining taxation is complex when considering
the different taxes levied by governments that
impact mining investments. LAC countries col-
lect royalties as a share of rents from the extrac-
tion of mining ore as well as revenues from leasing
land. They also collect taxes on investments that
are applied to other industries including com-
pany income taxes, non-refundable sales taxes
on capital purchases, real estate and transaction
taxes, and capital taxes (on assets or equity).
This analysis led to several conclusions.
First, mining royalty rates on the value of pro-
duction in most LAC countries are consistent
with international rates. Profit-based mining roy-
alties in Chile, Mexico, and Peru can be assessed
at higher rates but have a smaller impact on
investment because exploration, development,
and extraction costs are deductible from mining
profits. Second, it is other taxes like the com-
pany income tax that make many LAC countries
less attractive for mining investment. LAC com-
pany income taxes are assessed at rates higher
than other countries in general. Company tax
incentives are similar to other countries, espe-
cially for exploration and development. Some
countries also apply significant non-refundable
sales taxes on capital purchases, capital taxes,

gross receipt taxes, and real estate transfer
taxes as part of their government take.

Mining royalty and tax systems in LAC
should be reviewed to reduce distortions and
adjust revenue take. The simplicity of revenue-
based royalties has several drawbacks. They
impinge heavily on marginal investments, dis-
couraging them the most. Depending on roy-
alty payment relative to profit margins, they
also have uneven impacts across products.
Further, revenue-based royalties are less vola-
tile than mining profits. Governments feel they
do not receive enough revenues when booms
occur and worry that they cannot attract mining
investments when downturns occur.

Although company taxes are assessed
across industries, special provisions with respect
to exploration, development, and processing are
unigue to mining. Many LAC countries have rel-
atively high company income tax rates but then
provide special tax concessions to attract invest-
ment, resulting in distortions in the allocation of
capital. Relatively high taxes on marginal mining
capital investment in some countries undermines
economic growth. These taxes erode productiv-
ity by discouraging the adoption of new technol-
ogies embedded in new capital.
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Several reforms are suggested. The most based on the value of production. Company tax
important is for LAC countries to consider reforms should also be considered with the aim
profit-based regimes—similar to Chile, Mexico, of taxing mining similarly to other sectors of the
and Peru—supplemented by a minimum royalty economy to improve the allocation of capital.
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TECHNICAL APPENDIX

The theoretical model follows that found in
Boadway et al. (1987), with an adjustment to
recognize that it takes time to build up reserves
with exploration and development before
extraction takes place (MacKie-Mason and
Mintz, 1991; Chen and Mintz, 2012). The “time to
build” analysis results in a higher cost of capital
for a company because income is earned after
spending on exploration and development has
taken place with a financing cost. Tax payments
are affected because tax deductions for explo-
ration and development expenditures are taken
prior to income being earned when the resource
is exploited, thereby leading to a mismatch of
income and costs for tax purposes. The delay in
creating income increases the cost of capital but
the mismatch of income and expenses under the
tax system reduces the cost of capital.

A resource firm maximizes the present value
of cash flows from its project subject to the con-
straint that the extracted resources equal the
amounts discovered over time. Let T be the
period in which reserves are discovered and pre-
pared for extraction that begins at that time.

Max V =2 » (1+R)"'CF, dt ©)
subject to

27 QUL .k]=X=27Tfle] @
(accumulated reserves equal total extraction)

with

CF, =P, QL k]~ w,L, - (3K +k)(1+m)* -
TAX = TAXq, fort=T

R[t]

CF,=-e(+m' - T, for t<T

V is the present value of the firm’s nom-
inal cash flows CF, discounted by the nominal
financing rate R over the lifetime of the firm’s
project. The nominal cost of finance is the
weighted average of debt and equity finance
(R=Bi(1-u)+(1-B)p) used by the firm for all of its
projects, adjusted for the deductibility of inter-
est expense (B is the portion of assets financed
by debt, i is the nominal cost of debt, and p is
nominal cost of equity, net of risk with all val-
ues expressed in certainty-equivalent terms'™).
These costs are determined by international
markets and can depend on tax planning oppor-
tunities.

Note that P = nominal price of output nor-
malized to one and rises at the same inflation
rate as other prices (P, = P(1+m)") and w,L, are
current costs (which are later denoted as C and
w, = w(l+m)"). Note that these costs are equiv-
alent to market prices, abstracting from any
transfer pricing issues. The marginal produc-
tivity of outputs declines with the use of fac-
tors of production. Current costs, C[Q,k.],
Q,, and Q_, can therefore be alternatively
treated as a strictly joint convex in output Q
(denoted as C_ >0 and C_,>0) and capital that
reduces costs (denoted as C,<O and C,,<0)
with K. = depreciable capital stock, k, = new
investment = K, - K and 8= economic depreci-
ation. (Note that C_ = w/ Q, with profit maximi-
zation.) Capital is treated as the numeraire with
a real price equal to one.

5 |t is assumed below that companies are fully taxpaying in
that they can use their deductions against other sources of
income. This implies governments implicitly provide a de-
duction for risk costs through full refundability of losses.
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Note that f[e,] are reserves found through
spending on exploration in period t with the
function being strictly concave in expendi-
ture on exploration and development (f’>0 and
f7<0).

TAX ;= company tax payments (paid in

each period and can be negative)

TAX_ = royalty payments in each period t

R[t]
(only paid after extraction begins)

The company tax is imposed on the reve-
nues earned from the sale of resources net of
the costs of production, which include current
extraction costs, capital cost allowances, and
exploration and development costs (exploration
is expensed but development is capitalized and
written off at the declining balance rate o). This
implies the following:

TAXCm = u{P.Q- wL (T+m)" - aD,

- oE(+m) - T} 3

D, = BK +k)(1+m)' - aD,, “@

E, = e (+m'-cE,, ©)

with o = capital cost allowance rate, ©)

D, = the undepreciated capital cost
base and

E, = the undepreciated “stock” of exploration
and development spending at time s.

Manipulating the terms associated with
capital cost allowances and investment, (6K +k))
(1+m)t, in Equation (1) with the insertion of terms
in (3), (4), and (5), one can show that the invest-
ment costs are reduced by the present value of
capital allowances so that:

CF, = { PQ~ wL}(1-W)(1+m)*t - (3K +k)(1-uZ)
Q+m)t = TAX oy (1-0)
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for
t>T

CF, = - e (1-uZ)(1+m)' - TAX (1-w) for t < T

with
Z = a(1+R)/(0+R) and Z’=6(1+R)/(c+R)'.

Note that royalty payments in the explora-
tion and development phase are “negative” if
such costs are deductible from the royalty base,
which will be the case for the rent tax.

Revenue-Based Royalty

Revenue-based royalties are a percentage of
the value of extracted output and the corporate
income tax system allows companies to deduct
exploration and development expenses against
other income earned. Let T be the ad valorem
payment on sales, PQ, so that T, = 1PQ (sup-
pressing time scripts here on in unless needed).
Maximizing Equation (1), subject to (2) and (2°),
choosing L, K, k, and E, with appropriate substi-
tutions, yield the following.

Output Decision

The choice of Q vyields the following result (A
is the Lagrange multiplier for the constraint in
Equation (2)):

A+n*(PA-1- CHA-w) =1 @)

with
r=R-m=Bi(1-u)+(1-B)p - =.

The implied Hotelling Rule by using two
first-order conditions is the following:

Py~ PY(1-D = (Cq = Co D} /P (1- D - Cg J. =1
The firm extracts output until the net of royalty

16 See Mintz (1990) for a derivation.



gain from holding a unit of reserve is equal to
financing costs that could be saved by selling
one more unit of output.

The shadow price of extracted output A is
equal to marginal value of extracting a marginal
unit of output. The royalty rate on ad valorem
sales generally reduces quasi-rents and the
incentive to extract since the royalty reduces
revenues relative to costs of extraction. On the
other hand, the deductibility of interest expense
from taxable income lowers the cost of finance
and, therefore, shifts extraction to early periods.

Depreciable Capital

The choice of capital stock and new invest-
ment, post-exploration and development, as
well as the undepreciated capital cost base and
changes to it, yields the following cost of capital
for depreciable capital:

-C, = (3+R-m)(1-uz)/(1-w) ®)

This is the familiar cost of capital expres-
sion, noting that R is the weighted average of
the cost of debt and equity finance and Z is the
present value of depreciation.

Exploration and Development

The choice of exploration and development, e,
yields the following for the cost of capital:

(P-COf. = (1-uZ)(M+nNTO/[A-u)  (9)
{1- tP/(P -C"}]

The quasi-rent earned by investing in explo-
ration (P,-C.)fis equal to the interest-adjusted
cost of exploration (the price of exploration and
development is set equal to unity) divided by
the one minus the royalty imposed on the cost
of capital. The term in the denominator tP/(P
-C’) is the ad valorem tax paid as a share of

TECHNICAL APPENDIX

the quasi-rents on incremental sales (this is
expected to be less than one so long as the ad
valorem tax rate is less than the margin (P -C*)/
P). The cost of exploration is reduced by inter-
est deductions taken early at time t relative
to the earning of income at time T. Given the
deductibility of interest expense from income,
the effect of corporate taxation is to reduce the
real cost of finance (r) and the discount factor
(1+r) 09 resulting in a lower cost of capital (and
lower effective tax rate on capital).

Rent-Based Royalty on Cash
Flows

Cash flow is equal to the revenues net of both
current and capital costs incurred in undertak-
ing the project. Interest expense is not deduct-
ible and unused deductions, fully written off in
later years, are carried forward at the riskless
bond rate (the uplift factor).

The royalty payment after payout is the
following:

T, =1[P,Q,- C(Q, K)(+m)' - BK +k)(1+m)" -
e,(1+m1],
which is substituted into Equation (3).

The determination of output, Q, accords
with the following Euler equation:

A+ntA-oH(P-CH-w) = 1 10)
implying that only interest deductibility of
debt financing costs (incorporated in r) affects

the extraction decision {(p,,,- pY - (Cy ;- Cy D}
/{p-Co =

Depreciable Capital

The user cost for depreciable capital for the oil
sands case is similar to Equation (9), but royalties
directly affect the cost of capital because current
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costs are deductible from the royalty base. That
is, changes in the stock of capital reduce current
costs, which are netted from royalty payments.

-C, = (3+R-m{1- t(1-u) - u2)}/ an
[A-w(-1)]

Exploration and Development

The user cost for exploration and development
for the cash flow tax is the following:

(P-CHf = (1-uZ’ —t(1-u)(A+nNT®/  (12)
[(A-w-1.

If the company tax terms are zero (u=0 and
Z=1), the royalty terms appearing in Equations
(12) to (14) disappear. Otherwise, the rent-based
royalty is not neutral as it increases the company
tax burden on capital. Government might fully
share returns, risk, and the cost of investment but
not the company tax on marginal investments.

Average Tax Rate

The average tax rate (ATR) is based on the
model derived above (the full derivation is avail-
able upon request). Here is a simple derivation
of the ATR.
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To estimate the ATR, note that the firm’s
value can be denoted as Equation (1) above. The
key point is that the average revenue of the firm
is FIK1/K denoted as R* which is greater than
the pre-tax rate of return to capital: Rg. Using
this formulation, the average tax rate is derived
as the difference between the present value of
cash flows with and without taxes: V = (R*-Rg)
(1-u) and Vo = (R*~Rn) whereby Rn is the after-
tax marginal return to capital. Vo is taken at the
point with capital kept constant at R*.

After using first-order conditions for opti-
mal capital decisions and first-order Taylor’s
approximation for F[K] the average tax rate is
estimated as:

T = {u(R*-Rn) + (Rg-Rn) (1-w)}/R*

The average tax rate is a weighted average
of the average and marginal return on capital
divided by the pre-tax average return on capi-
tal. The first term is the tax on rents (at the stat-
utory company income tax rate) and the second
term is the marginal tax on capital (the differ-
ence between pre- and post-tax rates of return
on marginal investments). Note if R*=Rg (aver-
age and marginal returns are equal), then
T= (Rg-Rn)/Rg (the marginal effective tax rate).

For each type of capital, the average tax
rate is calculated and then aggregated by the
distribution of capital.



DATA APPENDIX

Company Income Tax Rate
Revenue-Based Royalty’
Bauxite (Aluminum)
Copper
Gold
Iron Ore
Lead
Lithium
Manganese
Molybdenum
Nickel
Silver
Tin
Zinc
Profit-Based Royalty

Effective Sales Tax on Capital
Purchases

Real Estate Transfer Tax
Capital Asset Tax?

Gross Receipts Tax

Financial Transaction Tax(es)

Inflation Adjustment

Depreciable Capital - Min
Depreciable Capital - Max
Exploration*
Development®

Exploration

Development

Depreciable Capital

Depreciable Capital - Processing
Minimum Tax

Inflation

Real Interest Rate

Nominal Interest Rate

Debt-to-Asset Ratio

Cost of Equity

Nominal Financing Cost

Real Financing Cost

Time to Payout - Exploration

Time to Payout - Development
Capital Weights®

Depreciable Assets

Inventory

Land

Exploration

Development

Aggregate-Including E&D

Argentina
35.0%

3.0%

3.0%

3.0%

0.75%
1.0%
1.0%

Yes

4%
40%
200%
60%

LIFO

38.8%
3.8%
42.6%
40%
3.5%
42.2%
3.3%

25%
12%
0.16%
17%
46%

NSW
30.0%

4.0%
4.0%

5.0%

4.0%

4.0%

7.00%

8%
47%
100%
6%

Optional

1.5%
3.8%
5.3%
40%
4.9%
4.4%
2.9%

8

4

25%
12%
0.16%
17%
46%
100.00%

Australia Australia

NT
30.0%

20.0%

5.95%

8%
40%
100%
25%

50%
50%
100%

Yes
Optional

1.5%
3.8%
5.3%
40%
4.9%
4.4%
2.9%

8

4

25%
12%
0.16%
17%
46%
100.00%

QLD
30.0%

10.0%
5.0%
5.0%

4.0%

5.0%

4.2%

5.75%

8%
47%
100%
6%

Optional

1.5%
3.8%
5.3%
40%
4.9%
4.4%
2.9%

8

4

25%
12%
0.16%
17%
46%
100.00%

SA
30.0%

5.0%
5.0%

3.5%

5.0%

5.0%

7.00%

8%
47%
100%
6%

Optional

1.5%
3.8%
5.3%
40%
4.9%
4.4%
2.9%

8

4

25%
12%
0.16%
17%
46%
100.00%

Australia Australia Australia

WA
30.0%

7.5%
5.0%
2.5%
7.5%
5.0%
5.0%
5.0%

5.0%

7.00%

8%
47%
100%
6%

Optional

1.5%
3.8%
5.3%
40%
4.9%
4.4%
2.9%

8

4

25%
12%
0.16%
17%
46%
100.00%

Bolivia
40.9%

3.0%

6.0%
5.0%
5.0%

0.30%

2%
33%
200%
13%

FIFO

2.9%
3.8%
6.7%
40%
6.2%
5.3%
2.4%

25%
12%
0.16%
17%
46%
100.00%

Brazil
34.0%

3.0%

3.5%

3.0%

2.0%

8.00%
4.00%

2.48%
1.50%

INE/JCP

Non-VAT Manu. tax®

4%
20%
4%
5%

Optional

7.2%
3.8%
1.0%
40%
10.2%
8.5%
1.4%
8
4

25%
12%
0.16%
17%
46%
100.00%
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Canada Canada Canada Canada Dominican
BC Ont. Que. Sask. Chile China Colombia Rep. Guatemala
Company Income Tax Rate 27.0% 25.0% 26.5% 27.0% 27.0% 25.0% 30.0% 40.0% 25.0%
Revenue-Based Royalty'
Bauxite (Aluminum) 9.0%
Copper
Gold 6.0% 5.0%
Iron Ore 9.0%
Lead 10.0%
Lithium 10.0%
Manganese 10.0%
Molybdenum 8.0%
Nickel 12.0% 5.0% 1.0%
Silver 6.0% 5.0% 1.0%
Tin 10.0%
Zinc 10.0%
Profit-Based Royalty 13.0% 10.0% 16.0% 10.0% 14.0%
Additional Taxes
Ezfﬁ:c;é\;ZsSales Tax on Capital 700% 6.0% 102%
Real Estate Transfer Tax 3.00% 2.00% 1.50% 0.30% 4.0% 7.93% 3.0% 3.0%
Capital Asset Tax? 0.9%
Gross Receipts Tax 0.75%
Financial Transaction Tax(es) 0.40%
Additional Features
Inflation Adjustment Yes deprggiration
33%
super-
deduction
Company Income Tax Depreciation? * * *
Depreciable Capital - Min 5% 5% 5% 5% 2% 5% 5% 10% 10.0%
Depreciable Capital - Max 100% 100% 25% 25% 33% 33% 25% 47% 47.3%
Exploration* 100% 100% 100% 100% 100% 6% 20% 6% 20.0%
Development® 30% 30% 30% 30% 5% 6% 20% 6% 51%
Mining Tax
Exploration 100% 100% 100% 150%
Development 100% 100% 150% 150%
Depreciable Capital 133% 100% 30% 100%
Depreciable Capital - Processing 133% 15% 30% 100%
Minimum Tax
Inventory FIFO FIFO FIFO FIFO LIFO  Optional LIFO LIFO Optional
Non-Tax Parameters
Inflation 2.0% 2.0% 2.0% 2.0% 31% 2.0% 4.7% 2.2% 3.7%
Real Interest Rate 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
Nominal Interest Rate 5.8% 5.8% 5.8% 5.8% 6.9% 5.8% 8.5% 6.0% 4.8%
Debt-to-Asset Ratio 40% 40% 40% 40% 40% 40% 40% 40% 40%
Cost of Equity 5.4% 5.4% 5.4% 5.4% 3.5% 5.4% 7.9% 5.6% 7.0%
Nominal Financing Cost 4.9% 5.0% 4.9% 4.9% 6.3% 5.0% 71% 4.8% 6.5%
Real Financing Cost 2.9% 3.0% 2.9% 2.9% 3.2% 3.0% 2.4% 2.6% 2.7%
Time to Payout - Exploration 8 8 8 8 8 8 8 8 8
Time to Payout - Development 4 4 4 4 4 4 4 4 4
Capital Weights®
Depreciable Assets 25% 25% 25% 25% 25% 25% 25% 25% 25%
Inventory 12% 12% 12% 12% 12% 12% 12% 12% 12%
Land 0.16% 0.16% 0.16% 0.16% 0.16% 0.16% 0.16% 0.16% 0.16%
Exploration 17% 17% 17% 17% 17% 17% 17% 17% 17%
Development 46% 46% 46% 46% 46% 46% 46% 46% 46%
Aggregate-Including E&D 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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Guinea Guyana India Indonesia  Kazakhstan Mexico Peru Philippines
Company Income Tax Rate 30.0% 25.0% 251% 27.5% 20.0% 30.0% 29.5% 30.0%
Revenue-Based Royalty’
Bauxite (Aluminum) 0.8% 1.5% 22.5% 2.8%
Copper 5.7%
Gold 5.0% 5.0%
Iron Ore 15.0% 2.8%
Lead 8.0%
Lithium
Manganese 2.5%
Molybdenum
Nickel 5.0% 9.0%
Silver 5.0%
Tin 3.0%
Zinc 10.0% 7.0%
Profit-Based Royalty 7.5% 20.4%
Additional Taxes
Ezfszc':;\gisales Tax on Capital 4.0% 0.00%
Real Estate Transfer Tax 8.5% 7.0% 0.00% 3.0%
Capital Asset Tax?
Gross Receipts Tax 1.50%
Financial Transaction Tax(es) 0.20% 0.50%
Additional Features
Inflation Adjustment Yes

Company Income Tax Depreciation?

Depreciable Capital - Min 8% 8% 8% 10% 15% 7.5% 5% 10.0%

Depreciable Capital - Max 40% 20% 40% 13% 25% 40.3% 20% 47.3%

Exploration* 3% 20% 10% 6% 25% 100% 100% 100%

Development® 3% 20% 10% 6% 25% 4.9% 33% 51%
Mining Tax

Exploration

Development
Depreciable Capital
Depreciable Capital - Processing

Minimum Tax
Inventory Optional Optional  Optional Optional Optional LIFO Optional Optional
Non-Tax Parameters
Inflation 9.4% 1.0% 5.3% 4.0% 8.0% 4.0% 2.7% 2.8%
Real Interest Rate 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
Nominal Interest Rate 13.2% 4.8% 9.1% 7.8% 11.8% 78% 6.5% 6.6%
Debt-to-Asset Ratio 40% 40% 40% 40% 40% 40% 40% 40%
Cost of Equity 12.3% 4.5% 8.5% 72% 11.0% 3.5% 6.0% 6.1%
Nominal Financing Cost 1% 41% 8.3% 6.6% 10.4% 7.2% 5.4% 5.5%
Real Financing Cost 1.6% 31% 2.9% 2.6% 2.4% 3.2% 2.8% 2.7%
Time to Payout - Exploration 8 8 8 8 8 8 8 8
Time to Payout - Development 4 4 4 4 4 4 4 4
Capital Weights®

Depreciable Assets 25% 25% 25% 25% 25% 25% 25% 25%
Inventory 12% 12% 12% 12% 12% 12% 12% 12%
Land 0.16% 0.16% 0.16% 0.16% 0.16% 0.16% 0.16% 0.16%
Exploration 17% 17% 17% 17% 17% 17% 17% 17%
Development 46% 46% 46% 46% 46% 46% 46% 46%
Aggregate-Including E&D 100.00%  100.00%  100.00% 100.00% 100.00% 100.00%  100.00% 100.00%
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Russia South Africa Suriname US Alaska US Arizona US Nevada
Company Income Tax Rate 20.0% 25% / 27%" 36.0% 28.4% 24.9% 21.0%
Revenue-Based Royalty'

Bauxite (Aluminum)

Copper 2.0% 11%

Gold 6.0% 5.0% 6.5% 3.0% 11%

Iron Ore

Lead 3.0%

Lithium

Manganese 5.0%

Molybdenum 2.0% 11%

Nickel 8.0%

Silver 6.5%

Tin

Zinc 3.0%

Profit-Based Royalty 7.0% 1.3% 5.0%
Additional Taxes

Effective Sales Tax on Capital
RS 015% 1.7% 7.7% 7.8%

Real Estate Transfer Tax 0.26%
Capital Asset Tax? 1.32%
Gross Receipts Tax 0.9%
Financial Transaction Tax(es)

Additional Features

Inflation Adjustment

Special CIT for

Gold®

Company Income Tax Depreciation® * *

Depreciable Capital - Min 20% 10% 5% 4% 4% 4%

Depreciable Capital - Max 67% 20% 47% 45% 45% 45%

Exploration* 100% 100% 100% 70% 70% 70%

Development* 6% 100% 6% 70% 70% 70%

Mining Tax¢

Exploration

Development

Depreciable Capital

Depreciable Capital - Processing

Minimum Tax
Inventory Optional Optional FIFO Optional Optional Optional
Non-Tax Parameters
Inflation 6.8% 4.9% 25.3% 2.0% 2.0% 2.0%
Real Interest Rate 3.8% 3.8% 3.8% 3.8% 3.8% 3.8%
Nominal Interest Rate 10.6% 8.7% 29.1% 5.8% 5.8% 5.8%
Debt-to-Asset Ratio 40% 40% 40% 40% 40% 40%
Cost of Equity 9.9% 81% 27.0% 5.4% 5.4% 5.4%
Nominal Financing Cost 9.3% 7.5% 23.6% 4.9% 5.0% 51%
Real Financing Cost 2.5% 2.5% -1.6% 2.9% 3.0% 31%
Time to Payout - Exploration 8 8 8 8 8 8
Time to Payout - Development 4 4 4 4 4 4
Capital Weights®

Depreciable Assets 25% 25% 25% 25% 25% 25%
Inventory 12% 12% 12% 12% 12% 12%
Land 0.16% 0.16% 0.16% 0.16% 0.16% 0.16%
Exploration 17% 17% 17% 17% 17% 17%
Development 46% 46% 46% 46% 46% 46%
Aggregate-Including E&D 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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DATA APPENDIX

Source: E&Y, PWC, KPMG. Various relevant government sources and legislation.

Notes:

2INE/JCP: Imposto sobre a Renda e Proventos de Qualquer Natureza/Juros sobre o Capital Proprio, which is a tax on income and profits
of any nature/interest on equity in Brazi. Non-VAT Manu tax = Non-VAT manufacturing tax.

bSimilar in structure to the corporate franchise tax

¢ Assumes 19 percent profit to revenue ratio for gold producers. For more info see https:/www.sars.gov.za/wp-content/uploads/Ops,

Guides/LAPD-Gen-G02-Guide-for-Tax-Rates-Duties-Levies.pdf.
d Data is not available / tax is non-applicable for those countries.

"Where sales in various forms or stages of processing face different rates, the rate for “Concentrate” is used.

2 Capital asset tax is not a minimum tax.
3 Declining balance unless denoted by an asterisk.

4Where additional mining tax depreciation rates are not explicitly given, rates shown are also applied for depreciation under

the mining profit tax for jurisdictions with a profit tax.

5 Capital weights derived from top 40 mining company balance sheets and Canadian sources for 2017-2019.

Tax Parameters Common Features

Real Interest Rate

Debt-to-Asset Ratio

Time to Payout - Exploration

Time to Payout - Depreciation
Capital Weights?

Depreciable Assets

Inventory

Exploration

Development

3.8%
40%

251%
11.8%
17.3%
45.6%

a Capital weights derived from top 40 mining company balance sheets and Canadian sources for 2017-2019.

Description and Source

The weighting of capital assets (shares of invest-
ment across asset classes) is one of the pri-
mary factors that impacts the final METRR. The
same weighting shares are applied across juris-
dictions and the various mineral products. This
approach assumes a similar project structure
and allows for a comparative analysis of the tax
system across jurisdictions. Another approach
could allow for the capital weighting to vary by
jurisdiction and even mineral product. However,
at this time the required data for such a compar-
ison is not publicly available (to our knowledge).

In addition, the second approach arguably
obscures the comparative value of the results,
in that it would not allow for the same isolation
of tax impacts across tax regimes since each
METRR result would vary according to project
structure in addition to tax regime structure.

The capital weighting data used for this
report is based primarily on Natural Resource
Canada data for capital investment in the Cana-
dian mining industry. In addition, this data is
augmented using additional capital investment
data from Statistics Canada as well as recent
data for the top 40 mining companies as pub-
lished by PWC.
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https://mmsd.nrcan-rncan.gc.ca/expl-expl

https://www150.statcan.gc.ca/t1/tbl1/en/

ExploTable.aspx?FileT=112020&Lang=en

https://mmsd.nrcan-rncan.gc.ca/expl-expl/

cv.action?pid=3410003601

https:/www.pwc.com/gx/en/industries/energy-

ExploTable.aspx?FileT=342019&Lang=en

Price-Cost Margin by Resource

utilities-resources/publications/mine.html

Bauxite
Copper
Gold

I[ron Ore
Lead
Lithium (Carbonate)
Manganese
Molybdenum
Nickel

Silver

Tin

Zinc

62.1%
49.3%
46.1%
52.8%
10.6%
88.4%
44.6%
62.1%
44.6%
38.6%
49.3%
231%

Description and Source

Price-cost margin (PCM) is calculated on a per-
mineral product basis. PCM is another of the pri-
mary factors that can have a significant impact
on the final METRR for jurisdictions with a reve-
nue-based royalty or mining tax.

PCM is a simple measure of the margin of
profit and is derived as [(unit price - unit cost)/
unit price]. For instance, if the PCM for a partic-
ular mineral is 10 percent and a revenue-based
royalty is applied at 10 percent, then the roy-
alty rate on profits is effectively 100 percent. If
the PCM were 50 percent, the same 10 percent
royalty on revenue would represent an effective
royalty rate of 20 percent.

PCM is calculated using realized unit
prices derived from USGS Mineral Commodity
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Summaries averaged over the five most recent
years available. Unit costs are derived from
the miningdataonline.com database contain-
ing unit costs on a per project basis across a
number of mineral products and jurisdictions.
Unit costs for a particular mineral product
were averaged across projects and jurisdic-
tions over the five most recent years available.
The data used to derive costs queried mining
projects from all of the available jurisdictions
included in this report.

https://www.usgs.gov/centers/national-min-

erals-information-center/mineral-commodity-

summaries

https://miningdataonline.com/property/623

New-Liberty-Mine.aspx



https://mmsd.nrcan-rncan.gc.ca/expl-expl/ExploTable.aspx?FileT=112020&Lang=en
https://mmsd.nrcan-rncan.gc.ca/expl-expl/ExploTable.aspx?FileT=112020&Lang=en
https://mmsd.nrcan-rncan.gc.ca/expl-expl/ExploTable.aspx?FileT=342019&Lang=en
https://mmsd.nrcan-rncan.gc.ca/expl-expl/ExploTable.aspx?FileT=342019&Lang=en
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3410003601
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3410003601
https://www.pwc.com/gx/en/industries/energy-utilities-resources/publications/mine.html
https://www.pwc.com/gx/en/industries/energy-utilities-resources/publications/mine.html
https://www.usgs.gov/centers/national-minerals-information-center/mineral-commodity-summaries
https://www.usgs.gov/centers/national-minerals-information-center/mineral-commodity-summaries
https://www.usgs.gov/centers/national-minerals-information-center/mineral-commodity-summaries
https://miningdataonline.com/property/623/New-Liberty-Mine.aspx
https://miningdataonline.com/property/623/New-Liberty-Mine.aspx
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Average Life of Mine by Resource (Years)

Bauxite
Copper
Gold

Iron Ore
Manganese
Nickel
Silver

Cross-mineral Average

35.3
17.5
16.5

26.3
19.5
220
20.5

Description and Source

The life of the mine is used to determine the
depreciation of exploration and development
expenses in jurisdictions where such costs are
amortized over the operational life of the mine.

The data represents a simple average for the
life of mine duration as published by Anglo
American on a per-product basis.

https://www.angloamerican.com/~/media/Files

/A/Anglo-American-Group/PLC/investors/annu
al-reporting/2013/annual-report2012.pdf.
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