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The Colombian artisanal mining sector: Formalization is a heavy burden
⁎

Marcello M. Veiga , Bruce G. Marshall
Norman B. Keevil Institute of Mining Engineering, University of British Columbia, Vancouver, Canada

A B S T R A C T

The Ministry of Mines and Energy (MME) in Colombia has the potential to be the most pro-active government ministry in the world to deal with the problem of
formalization of an estimated 300,000 Colombian artisanal miners, extracting gold, diamonds, emeralds, coal, construction minerals, etc. However, currently, the
MME has reached the basic stage of formalization of only about 7% of the total registered mining units in the country. In conjunction with the Ministry of the
Environment and Sustainable Development, local authorities and even the Army (for the use of explosives), the inherent regulations required for formalization are
very diﬃcult to manage for the artisanal miners. As a result, gold production in the country reached 61.8 tonnes in 2016, in which the formal sector only represented
13% of this total, while the informal miners produced 87% of the gold. Furthermore, apart from the Colombian Government missing out on taxes that could be
garnered from the informally produced gold, it is clear that there are signiﬁcant quantities of gold being smuggled out of the country illegally. In 2017, although gold
production fell by 35% to a total of 40.1 tonnes, gold exports increased 17% from 48 tonnes in 2016 to 58 tonnes in 2017, which is likely due to illegal mining, mainly
from illicit criminal organizations laundering money via gold exports. In order to increase the successful formalization of legitimate artisanal gold miners, major
reforms of the legislation are urgently needed, including facilitation of the hurdles required to undergo the process, as well as increased presence on the ground to
oﬀer education, training and capital investment for cleaner processing techniques.

1. Introduction
Legislation in many developing countries related to artisanal mining
is fraught with confusing deﬁnitions. Artisanal mining refers to a rudimentary type of mining and processing used by almost 30 million
individuals worldwide to extract minerals from secondary or primary
ores, whereas small mining refers only to the size of the operation
(Veiga, 1997). Consequently, a small or large mine may operate in a
conventional or artisanal fashion. An artisanal mining operation can
process over 10,000 tonnes of ore per day, which should not be considered small (Veiga et al., 2014b). Typically, an artisanal miner works
based on instinct, the need to feed his family and pay bills. There is no
previous “classical” geological exploration, no drilling, proven reserves,
ore tonnage establishment or engineering studies undertaken. The
concept of survival is constantly the driving force for these miners.
“Informal mining” is another confusing term found in many legislations. This is a broad term that comprises all forms of mining that
operate without labor or social protection (Chen, 2007). This term is
usually mixed up with “illegal mining”, which is usually identiﬁed
when the activity is conducted deliberately without proper authorization issued by the relevant authorities or by criminals practicing the
activity for the purposes of laundering money. Informal mining encompasses a set of deﬁciencies in environmental management, technical assistance and development, access to information and acceptable
working conditions (Hentschel et al., 2002). Few countries have clear
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regulations or deﬁnitions of the activities that are classiﬁed as artisanal
mining, but almost all relate the term only to the size of the operation
and not in relation to the types of mining and processing techniques
utilized.
2. Artisanal gold mining in Colombia
In Colombia, 44% of the 1122 municipalities in the country have a
tradition in artisanal (informal) mining (Serrano et al., 2015) and 23%
of those have artisanal gold mining. This is a result of poverty and lack
of employment opportunities in rural areas. Pantoja and Pantoja (2016)
stressed that 74% of the Colombian population is living in poverty and
there is no evidence that conventional mining, through the return of
royalties to the municipalities, is reducing poverty in rural municipalities. In 2013, informal employment in Colombia through all sectors
represented 64% of the workforce (ILO, 2014), which continues to
grow, due to a large inﬂux of informal immigrants, mainly from Venezuela.
According to the Colombian Ministry of Mines and Energy (MME,
2014), artisanal gold production is occurring in 261 municipalities from
19 departments (out of a total of 32 departments in the country, which
are equivalent to states), most of them using rudimentary processes to
amalgamate gold. From the 543 units of ore processing investigated by
the MME, approximately 70% did not have their legal papers in order.
In Colombia, the term artisanal mining is not contemplated in the
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December 2017, the DF reported that a total of 2235 people in 2016
were trained in good mining practices and employability, while 2841
were trained from January 1, 2017 to November 30, 2017.
The lack of distinction between small-scale conventional mining and
artisanal mining is usually the source of many legal problems in the
large majority of the developing countries, where artisanal mining is a
relevant issue. The most pragmatic method for establishing sound legislation with clear parameters is to base the distinction and categorization upon the size of the operation. This would allow the Colombian
Government to establish systems of diﬀerentiated royalties and income
taxation schemes for the operations. When mining operations are deﬁned only by size, the deﬁnitions of the technique used by the miners
(rudimentary or sophisticated) are redundant and unnecessary. The
more a mine produces, the more taxes and royalties it should pay.
This suggested system has the beneﬁt of eliminating the need for
mining deﬁnitions of artisanal, traditional, small, conventional, etc. For
example, if an operation is rudimentary, but extracts and processes
large volumes of material per day, the miner or association of miners
could pay as much as a conventional, well-established large mine. This
would likely provide an incentive to the miner to improve his/her operation. Conversely, if a miner genuinely uses manual processes, then
he/she would mine small amounts of material per day and therefore
pay little to no tax. This is important, as many artisanal gold mining
operators, in knowing that their gold recovery is low (for example
below 30%), would simply increase the volume of material they process
rather than invest in more sophisticated techniques to increase gold
recovery, which is more sustainable. In addition, this would simplify
the formalization process. If an artisanal (rudimentary) miner wants to
increase production levels, he/she would be required to undertake a
more elaborate bureaucratic process that includes training in mining
and processing, health and safety, environmental protection, water and
tailings management, social impacts, etc. In comparison, the current
scenario keeps an artisanal miner permanently characterized as a
“barequero”, irrespective of the volume of material he/she mines and
oﬀering no incentive to change his/her status.
The University of Córdoba (2015) proposed a speciﬁc classiﬁcation
of mining types for the purpose of conducting an inventory of the environmental impacts associated with gold processing plants in Colombia. Their four-rank classiﬁcation is based on the processing capacity of the mined material per unit of time and the type of gold ore
(primary and alluvial):

legislation. The Mining Code of 1988 provided a deﬁnition of the type
of mine based on the volume of material being extracted, the installed
capacity for mining and mineral processing, as well as other technical,
social and economical aspects. Decree 2636 of 1994 deﬁned another
type of miner, “mineros de hecho” (miners de facto), who are informal
miners that work with no mineral title and undertake mining as a traditional economic activity (MME, 2014). In the Mining Code of 2001,
the deﬁnition of the size of the mines was eliminated, but the deﬁnition
of the “barequero” was expanded. In Article 155, “barequero”1 was
deﬁned as an activity related to non-mechanized alluvial and colluvial
mining of precious metals and gemstones. Moreover, Article 156 requires the registration of a “barequero” (panner) at the local city hall
and authorization of the local land owner for this type of activity. The
Mayor has the authority to resolve any possible conﬂicts between
parties. The informal “barequeros” must keep a distance of 300 m from
formal mineral titles owned by third parties.
In the Mining Code of 2001, “traditional exploitation” was deﬁned as an activity that had historically been sustaining a community
(MME, 2001). In addition, Law 685 of the same Code deﬁned only illicit
exploitations and included a deﬁnition of artisanal mining only in relation to “barequeros”. Clause 68 of Law 685 outlined the technical
deﬁnitions, which were incorporated by Presidential Decree 2191 on
Aug. 4, 2003. Although the Colombian Mining Glossary (MME, 2003)
deﬁned diﬀerent miner types in Colombia, it did not reduce the confusion associated with the terminologies and rights of each type of
miner.
Article 21 of Colombian Law 1753 of 2015, from which the National
Mining Development Plan of 2017–2018 ha s been based, determined
that mining activities were to be classiﬁed in terms of subsistence,
small, medium and large. Decree 1666 of October 21, 2016 deﬁned
subsistence mining as "a mining activity developed by naturalized persons
or groups of people engaged in the opencast extraction of sands and river
gravel for the construction industry, clays, precious metals, precious and
semiprecious stones, by means and manual tools, without the use of machinery". In its third paragraph, this Decree authorizes the MME to establish the maximum production volumes of a subsistence mine based
on technical studies and statistical data of the activity. Subsistence
mining includes the “barequeros”, who by way of this deﬁnition continue to be considered informal. Although subsistence miners do not
require a mineral title, interventions may occur in order to guarantee
that the activity is conducted properly, without causing negative impacts to the environment.
Decree 0933 of 2013 deﬁned traditional mining as that which had
been practiced before Law 685 of 2001 came into eﬀect, and that included the continuous or discontinuous extraction of mineral deposits
owned by the State by Colombian nationals or groups of Colombian
nationals or associations without mineral title, but registered in the
National Mining Registry. Due to the generally impoverished socioeconomic characteristics of this type of miner and the location of deposits being in close proximity to traditional town sites, these activities
typically constitute the main source of income for the communities.
This type of informal mining is also subject to formalization processes
referred to in Articles 31 and 257 of Law 685 of 2001.
The MME, through the Directorate of Formalization (DF), has been
working on a project entitled "The Improvement of the Quality of Life of
Subsistence Miners in the National Territory", which has a timeline of four
years (2017–2020) and includes three objectives: (1) implement good
practices in mining, which speciﬁcally implies sound environmental
management; (2) generate initiatives to support employability; and (3)
develop productive alternative projects for subsistence miners. In

• For
•

primary ores: 1) Subsistence, up to 1 t/day; 2) Small-scale
mining, up to 150 t/day; 3) medium-scale mining, up to 300 t/day
and; 4) Large-scale mining, greater than 300 t/day.
For alluvial ores: 1) Subsistence, up to 550 m3/day; 2) Small-scale
mining, up to 2200 m3/day; 3) Medium-scale mining, up to
5500 m3/day and; 4) Large-scale mining, greater than 5500 m3/day.

Although this classiﬁcation seems adequate, it could be improved by
implementing a continuum curve instead of ﬁxed categories. This way,
mine classiﬁcation based on daily tonnage would have a consistent
relationship with the taxes applied to the operations. Currently, the
Colombian Government is considering a review of the Mining Glossary,
but there is no evidence that the deﬁnition of artisanal mining will be
simpliﬁed.
3. Gold production in Colombia
In 2013, Colombia oﬃcially produced 55.75 tonnes of gold
(America Economia, 2014), of which artisanal gold miners were responsible for 72% of this production or approximately 40 tonnes of gold
(Guiza, 2013). In 2014, the gold mining sector in Colombia oﬃcially
produced approximately 57 tonnes, while in 2015 the total reached
59.2 tonnes (Boletín Estadístico de Minas y Energia, 2012–2016). In
2016, gold production was 61.8 tonnes (MME, 2017), of which the

1
Deﬁnition of “barequero”, according to the MME (2003) Mining Glossary:
"The barequero is understood to be the activity that is focused on washing sand by
manual means without any help of machinery or mechanical means and in order to
separate and collect precious metals contained in said sands".
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formal sector only represented 13%, while the informal miners produced 87% of the gold (VerdadeAbierta.com, 2017). In February 2017,
Carlos Cante, the Vice-minister of Mines, declared that only 18% of gold
production in Colombia came from legal companies (HSB Noticias,
2017).
In 2017, Colombia oﬃcially produced a total of 40.1 tonnes of gold,
which was a 35% decrease from the year before (ANM, 2018). However, while gold production fell by more than 20 tonnes, the National
Administrative Department of Statistics reported that gold exports in
2017 increased by 10 tonnes, from 48 tonnes in 2016 to 58 tonnes in
2017 (DANE, 2018), which translated into an additional US $245
million. For the Colombian Mining Association (ACM), this discrepancy
between gold production and the volume reported is due to three
possible factors: a lag in exports; a lag in inventories; and illegal production (Periódico Portafolio, 2018). Although the ACM explained that
the lags in exports and inventories could be based on a number of
reasons, including the inability to dispatch product during the ﬁscal
year of 2016, withholding due to market price variances, need to liquidate old stock ﬁrst, warehousing issues, selling dates agreed to with
buyers, and contract agreements, such a large discrepancy seems implausible to account for by these measures. Therefore, the more likely
explanation is due to a combination of informal artisanal mining and
the actions of illicit criminal organizations that are involved in money
laundering via gold exports.
Considering that such a large percentage of gold in Colombia comes
from informal sources, it is important to understand the main characteristics of this kind of production. After mining the ore, most artisanal miners take the material to processing centers, locally known as
“entables”, which are independent plants run by individuals who
charge the artisanal miners a nominal fee (usually US $5/tonne) for
gold extraction of their ores. The main process used in Colombian
“entables” is amalgamation of the whole ore using “cocos”, which are
small ball mills. This practice represents the main cause of mercury
losses in the country, as whole ore amalgamation only recovers 50–70%
of the original mercury entering the process (Garcia et al., 2015; Cordy
et al., 2011). Furthermore, this process is extremely ineﬃcient in terms
of gold recovery, resulting in returns to the artisanal miners of only
20–30% of the total gold in the ores. The processing centers keep the
Hg-contaminated tailings as “payment” for the amalgamation services
and extract the residual gold using cyanide. In turn, this causes the
dangerous formation of mercury cyanide complexes in the tailings,
which are then dumped untreated into local drainages (Veiga et al.,
2014a). In a project for the MME, the Universidad de Córdoba (2016)
identiﬁed 1590 basic gold processing plants “entables”) in 261 municipalities of 19 Colombian departments, whereby 243 were using both
amalgamation and cyanidation.
In 2015, the University of Córdoba determined that there were 1058
gold mineral titles distributed throughout 21 departments, of which
Antioquia had the largest number, with a total of 435. In succession,
Bolívar had 183 titles, Caldas 142, Tolima 59, Santander 50, Nariño 41,
and Chocó with 40 titles (University of Códoba, 2015).
There has been a discrepancy between the oﬃcial number of artisanal gold miners in Colombia established by the Mining Census of
2011 (MME. 2011) of approximately 50,000, the University of Córdoba
(2014) with 68,000, and the number estimated by Cordy et al. (2011) of
around 200,000, which was based on non-oﬃcial information from
miners and local governments. It is important to point out that this
higher number was also estimated by the Secretary of Mines of Antioquia. Oﬃcially, in 2014, the Department of Antioquia produced almost half of the gold in the country (49.3%) or approximately 28 tonnes
(Fig. 1), followed by Chocó with almost 20% and Nariño with around
9% (ANM, 2015). In the Department of Antioquia, there were 1526 gold
mines, in which 186 possessed legal mineral titles (12.5%). Furthermore, it was estimated that there were a total of 15,000 to 30,000 gold
miners, with most of them located in the Lower Cauca River and in the
northeast region of Antioquia, where gold has been mined since pre-

Fig. 1. Gold production by Colombian departments, 2014.
(Source ANM, 2015).

colonial times (MME, 2011).
In 2014, according to the University of Córdoba (2015), the majority of gold production in Colombia came from eight Antioquian
municipalities: Segovia (4.48 tonnes), El Bagre (4.44 tonnes), Tarazá
(3.80 tonnes), Remedios (2.88 tonnes), Caucasia (2.58 tonnes), Maceo
(2.42 tonnes), Cáceres (2.41 tonnes) and Zaragoza (1.53 tonnes). In
other departments, the municipalities of Nóvita (2.11 tonnes) and Istmina (1.85 tonnes) in Chocó Department showed high production,
while the municipality of Marmato in Caldas Department produced
1.61 tonnes, and Santa Rosa Del Sur (1.43 tonnes) and Simití
(1.39 tonnes) were standouts for Bolivar Department (Fig. 1). The rest
of the municipalities produced between 0.5 and 1 tonnes each.
4. Formalization process in Colombia
The formalization approach has been attempted by the majority of
governments in developing countries that face problems with informal
artisanal mining. Chen (2007) suggested that informal employment
comprises 50 to 75% of non-agricultural employment in developing
countries. In Colombia, the International Labour Organization estimated that informal employment amounted to 68% in 2009 and 64% in
2013, which dipped only slightly to 62.5% in 2009 and 59% in 2013
when the agricultural sector was removed from the calculations (ILO,
2014).
In metropolitan areas in Colombia informality is also high, as a
recent government report in September 2017 showed that informal
employment had reached 48.7% in 23 cities (DANE, 2017). In comparison, the Universidad de Rosario estimated that informal employment in Colombia had reached 65% of total employment in 2017 (El
Colombiano, 2017). Informality in Colombia is apparently increasing,
due to high levels of unemployment in the country (∼9.5%) and the
migration of 25,000 Venezuelans per day into the country (Semana,
2017). Colombia is not prepared for this large migration of people from
neighboring Venezuela, which adds to a growing total of over 1.2
million illegal and legal Venezuelans already in the country (El Empleo,
2017). Furthermore, the authors have personally observed many Venezuelans working in informal artisanal mining operations in Colombia.
The increasing unemployment rate in developing and emerging
countries like Colombia, as well as the strong price of gold hovering
around US $40/g, is driving 16 million artisanal gold miners worldwide
to work informally and look for more gold deposits (Seccatore et al.,
2014). The increasing number of informal artisanal miners in developing countries is a consequence of poor resource policies in rural areas
of the globe. Although governments in developing countries want to
introduce formalization of the mining sector as a way to control pollution and gain taxes, this does not work with artisanal miners who do
not understand the beneﬁts of a legal mining title and the reasons for
paying taxes. Furthermore, many formalized miners from diﬀerent
Latin American countries interviewed in the ﬁeld believe that if they
have legal documents, then they have the right to pollute.
In Colombia, the Ministry of Mines and Energy (MME) has the potential to be the most pro-active government ministry in the world to
deal with the problem of formalization of an estimated 300,000
Colombian artisanal miners, extracting gold, diamonds, emeralds, coal,
3
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titles, which allows greater potential to secure the adequate investments for implementation of clean processing techniques and receive
the necessary environmental permits to operate. In addition, these
miner associations would have the capacity to provide education and
training for their operators, who would be considered artisanal miners
if working independently. Although there are currently 27 sub-contracts that have been granted to mining corporations to conduct formalization of artisanal miners on their concessions, this only represents
a small fraction of the hundreds of thousands of artisanal gold miners in
Colombia (Rochlin and Fernández de Soto, 2017; Rochlin, 2018).
Therefore, co-existence arrangements between miner associations/cooperatives and the owners of mineral titles is something that the governments need to be promoting more, as it provides a vehicle for conﬂict resolution on mining concessions, allows for investments in more
advanced mining and processing equipment, and pays for pensions and
other social beneﬁts, as well as serving as a proﬁt-sharing agreement
between the interested parties. Furthermore, it is much easier for the
government to be able to monitor and enforce regulations with a
company or association that is already registered with the authorities,
as opposed to trying to control thousands of unregistered artisanal
miners spread out over a vast area.
In Colombia, the “Oro Legal Project”, sponsored by USAID since
2015, has investigated problems with the formalization of artisanal
miners and detected some bottlenecks. Despite the good will and ﬂexibility of the MME, MADS has implemented a diﬃcult and cumbersome
process. According to the representative of the Oro Legal Project, there
are 380 steps for an informal miner to go through in order to have his/
her legal title approved by the MADS. Furthermore, not all miners can
fulﬁll the legal requirements for formalization, as some of them are
extracting and processing ores within the boundaries of national parks
or other protected areas.
One of the main barriers to formalization is caused by disputes
between owners of mineral titles (individuals or mining companies) and
artisanal miners. Although the artisanal miners are often the ones who
discovered the deposits and started working them ﬁrst, they are typically deemed to be invading the land, as they don’t possess the mineral
titles and the necessary permits to operate. Consequently, the mineral
titles are usually assigned to a third party that has the capacity and
wherewithal to deal with the legal and administrative mechanisms required to formally register a property, which the artisanal miners
generally lack. While mining companies are often keen to establish
dialogue or even implement co-existence arrangements with artisanal
miners working on their concessions, many individuals with mineral
titles have never been to the site and only have the titles in order to
speculate with large conventional mining companies. As mentioned
above, a viable co-existence strategy between mining corporations and
artisanal miners via sub-contracts or another type of mutually-beneﬁcial agreement is something that the Colombian Government needs to
promote more and further expand, as the lack of areas for the artisanal
miners to work is one of the major hurdles to successful formalization.
Another barrier to mining development and the implementation of
formalization initiatives is the slow and unwieldy authorization process
currently in place to purchase explosives. In Antioquia Department, it
has been observed that various formalized mining operations were
halted for at least 3 months while they awaited authorization by the
local Secretary of Mines and the Army to purchase explosives. Miners
must obtain these authorizations every time they want to buy ANFO
explosives (a widely used bulk industrial explosive), as well as being
required to attend a full-day course every year given by the Army.
From 2009–2011, the Government of Colombia conducted a nationwide Mining Census (MME, 2011) in 23 Departments, whereby it
was concluded that there were 14,357 Mining Production Units (UPM),
in which 63% did not have a mineral title and 75.7% did not have any
type of environmental permit. The size of the UPMs was calculated
based on the number of employees, where only 1% (208) of the UPMs
were considered large, with more than 70 employees, while

construction minerals, etc. However, currently, the MME has reached
the basic stage of formalization of only about 7% of the total registered
mining units in the country. Moreover, as in most countries, formalization by the MME does not imply that full legality has been acquired, since permits from other government ministries like the
Ministry of the Environment and Sustainable Development (MADS)
must also be obtained. According to Guiza and Aristizabal (2013), 95%
out of a total of 4134 Gold Mining Production Units (UPM) in the
country in 2011 did not possess any environmental permits.
This lack of integration between the MME and MADS has also been a
problem in other countries as well. For example, in the “Reserva
Garimpeira do Tapajós” (Tapajós Artisanal Mining Reserve) in the
Amazonian region of Brazil, all artisanal miners have mining licences
issued by the Brazilian Ministry of Mines and Energy. However, in
2010, as 99.3% of them did not have the proper environmental permits,
the vast majority simply ignored Law 97.507/89 that states: “no artisanal mining site is allowed to use mercury (Hg) or cyanide (CN) without a
previous permit issued by the environmental authority. Environmental crimes
are punishable with both ﬁnes and prison terms” (Sousa et al., 2011).
Besides the need for environmental permits, formalization also
poses other demands for artisanal miners to operate legally. In August
2013, the Government of Colombia proposed implementation of a new
law in which only artisanal miners with at least 2 years of experience in
the mining sector would be eligible for legalization (El País, 2013). The
Program for Formalization of Traditional Mining in Colombia, which
was based on Law 1320 of 2010 and Decree 933 of 2013, established
criteria pertaining to the miners’ legalization and implementation of
better practices. In July 2013, 8125 requests for formalization were
ﬁled by the Ministry, in which 39% were rejected for not following the
right procedures, resulting in only one title being issued (MME, 2014).
Unfortunately, most governments do not usually have the technical
capacity to deal with unregulated artisanal miners. While the formalization approach has relative merit in dealing with small, medium
and large artisanal mining operations, it cannot work with micro-miners (“barequeros”), who are the millions of miners who pan the river
banks to produce a few grams of gold per day. This activity is usually
driven by poverty and subsistence. Therefore, what is the incentive for
the “barequero” to be formalized? The possibility for this type of miner
to be awarded a mining title is almost nonexistent and there is strong
likelihood that they will always be viewed by society as being both
illegal and as invaders of the land. As a matter of fact, Colombian society used to call any informal miners “illegal”. In a society where close
to 70% of the labor force in all sectors is considered informal, it is
surprising that only miners are relegated with this connotation of illegality.
In theory, while governments believe that formalization of artisanal
miners is a step towards cleaner production, formalization is inherently
a process, which does not necessarily guarantee that more environmentally responsible processing techniques will be adopted and
implemented. Although formalization can result in ownership of mineral titles, which then provides transferable capital to the miners
(Siegel and Veiga, 2009), the reality is that there are few available areas
in Colombia to be delegated to artisanal miners. Therefore, the ﬁrst step
in formalization must involve education, which is similar to taking a
course to study for a driver’s license. Although a driver preparation
course with associated reading materials can educate and prepare
someone for the written exam, extensive practice driving is required in
order to have a chance of passing the road test in the presence of a
qualiﬁed examiner, who will fail candidates for the smallest infractions.
If the infrastructure and preparation for formalization of artisanal miners was as thorough as the motor vehicle branches of most countries,
the Ministry of Mines and Energy would have garnered more success by
way of this process.
As available mineral titles are scarce, one viable way to formalize
groups of artisanal miners is through the approval of sub-contracts to
miner associations via a type of co-existence with the owners of mineral
4
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have not been followed by other authorities in the country and the
formalization of artisanal gold miners is still moving slowly. Although
the formalization process does not guarantee that the miners will operate in a cleaner way, it at least allows them to be registered in a
national database, receive instruction on best practices and have access
to a mineral title, which are discernible beneﬁts.
Without training, capital and law enforcement, artisanal miners will
not change their polluting techniques. The artisanal miners have resisted changing their practices, based on the belief that any modiﬁcation will lead to a reduction in their gold production (Hinton et al.,
2003). The Colombian MME recognizes that there are deﬁciencies in
the enforcement and control of artisanal mining operations. In their
plans, they have put forth an optimistic projection that the Colombian
mining industry will be totally formalized in terms of legal, social,
economic, technical, environmental and ﬁscal aspects by 2040
(Gobierno de Colombia, 2014). However, this cannot be accomplished
without a strong governmental presence in the ﬁeld and adequate
training and education programs for the artisanal miners. To date, the
presence of government representatives in the ﬁeld discussing legal and
technical issues with artisanal miners has been rarely observed.
Another important issue involves the political nature of formalization initiatives in the AGM sector, whereby national executing agencies
responsible for improvements in the mining industry end up appointing
personnel who have inadequate expertise for implementing technical
solutions in the ﬁeld (Hilson et al., 2018). One of the major problems to
eliminate mercury use in Colombia, as well as in other developing
countries with AGM, is that governments need to realize that formalization does not guarantee that cleaner processing techniques will
necessarily be implemented. A recent investigation by the authors of 71
formalized small-scale gold processing plants in Colombia revealed that
a large majority were still using mercury even after Law 1658 had come
into force in July 2018, which prohibits the use of mercury in the AGM
sector.
Due to governmental shortcomings, one way to ﬁll the void is
through the assistance oﬀered by non-governmental organizations, such
as Oro Verde, Fair Trade International (FLO), COMUNICA Project,
Better Gold Initiative, Partnerships for International Research and
Education (PIRE), and the Alliance for Responsible Mining (ARM),
which have implemented capacity-building initiatives in ASGM communities, promoted the use of mercury-free processing techniques and
compliance with regulations, as well as the assembly of ﬁnancial and
ethical gold supply chains (Sippl, 2015). Although the results of some
pilot projects have been promising, the non-state market-based regulatory approaches are diﬃcult to sustain, as they often lack accountability and fail to reform the worst oﬀenders and assist those most in
need (Jaﬀe, 2007; Borck and Cary, 2009). Ultimately, if not tied in with
broad-based collaborations agreed upon by multiple stakeholders, including governments, companies, NGOs and community leaders, the
market is an ineﬀective tool to solve the problems it helped to create
(Lipschutz, 2005).
Without education and training, formalization initiatives are not
sustainable and only perpetuate ineﬃcient mining and processing
methods that includes the harmful use of mercury. The pollution and
legal problems will only begin to be resolved upon implementation of a
tailor-made formalization process that includes reduction of the bureaucratic process, education, training and capital investment, as well
as adequate consultation of miners and their communities a priori. In
order to turn informal artisanal miners into responsible small-scale
miners, one needs to understand their motivations and capacity to
adopt better practices, apply alternative processes and engage in other
economic activities, as mining is clearly not sustainable.

approximately 26% (3748) were classiﬁed as medium-sized with 6–70
employees, and 72% (10,401) were deemed small, with up to 5 employees. The small and medium-sized UPMs numbered 314,000
workers. Approximately 47% of the UPMs were mining non-metallic
construction minerals (60% illegal/informal operations), 20% coal
(40% illegal/informal UPMs), 2% emeralds (84% illegal/informal
UPMs) and 31% were gold and silver (85% illegal/informal UPMs). The
Mining Census also identiﬁed that 10 departments had more than 80%
informality (MME, 2011).
The Colombian Program of Mining Formalization, which is administered by the Directorate of Formalization (DF) of the Ministry of
Mines and Energy (MME), has as its fundamental objective the legalization of small-scale and subsistence miners. In order to accomplish this
goal, the DF works with miners to provide orientation on how to obtain
a mining title and environmental permits, as well as learning how to
work in a formal business environment. This program works within two
action lines. The ﬁrst focuses on the miners with legal Mining
Production Units (UPM), assisting them on how to implement sound
cleaner practices. The second action line is focused on supporting those
miners that have been traditionally working with mining, but are informal.
The current Directorate of Formalization (DF) provided accompaniment and comprehensive technical assistance to 1694 Mining
Production Units (UPMs) in 2016 and 1546 UPMs in 2017. In December
2017, according to the Director of the DF, the basic stage of formalization had been reached for 1012 UPMs, which represents approximately 7% of the total UPMs of all types of minerals in the country
(14,357 UPMs), which are fully2 or on the way to be formalized. This
seems to be a remarkable success, since in Latin America probably less
than 1% of artisanal mining operations have been formalized (Marshall
and Veiga, 2017). A further 10,425 UPMs were identiﬁed and characterized, of which 2020 are now in the process to be formalized. All
formalized units receive permanent technical support from the DF, as
well as assistance to obtain ﬁnancial credit from banks.
In order to comply with Law 1658 of 2013, a project was initiated in
2016 that focused on the "Theoretical and practical training for the reduction or elimination of mercury in gold beneﬁciation processes in the
national territory", where 14,083 “barequeros” received training in
technical, economic, environmental, social and legal aspects of mining.
According to the DF, this project has managed to eliminate 28.4 tonnes
of mercury per year. Interventions were carried out at 51 legal beneﬁciation plants or “entables” (with mining titles and environmental
permits), beneﬁting 512 small miners.
Despite all of the legal restrictions, artisanal mining continues to
increase in Colombia and other developing countries, particularly in
remote areas, where law enforcement is non-existent and the majority
of artisanal miners are located (Hilson, 2002). In 2012, the Government
of Colombia, under Decree No. 2235, passed a law allowing the destruction of all types of heavy equipment, such as excavators being used
in illegal/informal mining operations.
The absence of government authorities in remote artisanal mining
areas is also a major part of the problem (Hilson and Vieira, 2007). The
authorities should not only enforce the law, but also provide orientation
to the informal miners on how to legalize, as well as disseminating
information regarding better mining and processing practices. Without
training, miners do not know why and how to obtain legal mineral titles
(McDaniels et al., 2010) or how to improve their gold extraction
methods. Good examples of successful formalization are rare.
5. Conclusion and recommendations
Eﬀorts by the Ministry of Mines and Energy (MME) in Colombia
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