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INTRODUCTION

Cobalt is used in a diverse range of applications. However, of total annual global mine 
production estimated at 168,000 metric tonnes in 2018 (Brown et al. 2019), only about 
two percent is from mines that extract cobalt as the main product. Cobalt is primarily 
produced as a by-product of copper or nickel mining, and about 65 percent of the 
global mine production comes from the Democratic Republic of the Congo (DRC) 
(Brown et al. 2019).

Demand for cobalt is currently driven by the global energy transition and especially 
the need to decarbonize transport. Here, the use of cobalt in batteries in electric 
vehicles represents the largest application of this metal. Forecast scenarios suggest 
a further increase as the global automotive industry moves towards electrification.
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Artisanal and small-scale mining (ASM) is an 
important contributor to overall cobalt production 
from the DRC. According to the NGO Pact through a 
direct communication with local government in 2018 
(SAEMAPE 2018), between 60,000-80,000 cobalt 
miners in DRC rely on this activity for their livelihood 
(Pact UK 2020). Other estimates place this figure at 
140,000-200,000 or more depending on seasonal, 
economic, and price fluctuations (Kara 2018; 
Johansson de Silva, Strauss, and Morisho 2019; 
OECD 2019). ASM operators commonly extract 
cobalt using very basic techniques from numerous 
small sites located alongside larger industrial opera-
tions. ASM plays a significant role in national mineral 
production and economic activity in the DRC. Some 
reported figures estimate that between 20 and 
40 percent of the cobalt mined in the copper-co-
balt belt of Katanga Province in Southern DRC is 
produced by ASM (Sanderson 2019; Trafigura 2018; 
Petavratzi, Gunn and Kresse 2019). Although it is 
difficult to determine the certainty of these figures, 
they illustrate the significant contribution of ASM to 
overall global cobalt production.

It is very likely that ASM will continue to play an 
important role in future cobalt supply as demand 
from the automotive sector grows. Because of the 
human and environmental problems which are often 
associated with ASM in the DRC, this brings chal-
lenges to manufacturers in ensuring that the ASM 
sector adheres to social responsibility and sustain-
ability objectives (Amnesty International 2016; 2017). 
It therefore becomes an imperative to quantify the 
ASM cobalt flows to enable a valuation of the ASM 
contribution to supply and thus provide evidence to 
inform traceability and sustainability assessments. 

In this regard, the British Geological Survey’s (BGS) 
“Decarbonisation and resource management” 
challenge area, which undertakes world-leading 
research on security of supply and sustainable 
and responsible sourcing of raw materials, has 
published a series of documents covering a range 
of critical raw materials needed for a low carbon 
future, including cobalt (BGS, 2020a). This case 
study summarizes key findings of the BGS Cobalt 
Commodity Review (Petavratzi, Gunn and Kresse 
2019) and reflects on the data challenges that must 
be overcome to better track the role of ASM in 

achieving global resource efficiency (SDG Target 
8.4), and accurately measure material footprints, 
production, and consumption (SDG Indicators 8.4.1 
and 8.4.2) 

Key challenges in understanding  
ASM cobalt flows
Cobalt production in the DRC broadly consists of 
three different components: established large-
scale mining (LSM) projects; “formal” (licensed) 
ASM operations; and “informal” (unlicensed) ASM. 
However, our knowledge of the contribution of 
each of these components to the total cobalt 
production in DRC is limited. This is because the 
production statistics available do not clearly distin-
guish between LSM and ASM production, and 
even less so between formal and informal ASM 
production. Although studies have taken place to 
assess the ASM cobalt flows, their outputs include 
significant levels of uncertainty and most likely an 
underrepresentation of the ASM contribution (BGR 
2019; OECD 2019). 

For example, the results of a recent survey under-
taken of 58 active ASM sites in the DRC estimated 
an annual production of cobalt of approximately 
12,500 tons from these sites in 2019. This equates 
to 12 percent of the cobalt mined in DRC (BGR 
2019). According to BGR, the DRC Ministry of 
Mines reported production of 17,960 tons of mined 
cobalt from artisanal mines in 2018 (BGR 2019). 
This equates to 16 percent of cobalt mined from 
the DRC. However, it is likely that these published 
figures underestimate actual ASM production. This 
is because they are based on selective surveys of 
ASM operations and very likely exclude produc-
tion from informal activities. The latter production 
figures are hard to capture and thus represent a 
significant gap in knowledge. 

Similarly, time series data on global mine cobalt 
production is showing that while DRC’s cobalt 
output has rebounded over the past 30 years, the 
country’s capacity to add value through exporting 
of refined cobalt has diminished (Figure 7). Mine 
production figures derived from national statistics 
bulletins, along with global mineral production 
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FIGURE 7. Distribution of Global Cobalt Mine Versus Refined Production from 1970s to 2017

‘Others’ includes Albania, Czech Republic, Germany, India, Uganda and USA

Source: Reproduced from Petavratzi, Gunn and Kresse, 2019, 35-36; Data Source: British Geological Survey World Mineral Statistics Database
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datasets, which are based on extensive surveys 
of national authorities and industry (BGS 2020b; 
USGS 2020), are unable to provide sufficient reso-
lution and metadata in their reported figures to 
enable a distinction between ASM and LSM cobalt 
production in DRC. Currently, the extent to which 
reported data on DRC cobalt production includes 
figures from ASM production is unknown.

There are several reasons that may contribute 
towards these data issues when determining the 
contribution of ASM. The first is insufficient explana-
tions in production statistics from mine sites due to 
potential lack of well-defined reporting standards. 
The reporting procedures from the mine site to 
national public authorities are not well documented, 
and it is therefore not possible to assess the reso-
lution of data reported. Second is lack of capacity 
(for example human and financial resources, tech-
nology) to collate these data. This is a particular 
challenge for ASM, which often lacks the organiza-
tion, systems, and technology to allow for rigorous 
data reporting, and for public authorities who also 
experience difficulties in capturing such data. The 
third issue is data interpretation and aggregation 
procedures used by reporting authorities in DRC, 
which may also have a role to play in overall data 
availability. National authorities may have access to 
data that distinguishes between the supply coming 
from LSM and ASM, but these are not publicly 
reported. However, even if data from ASM supply 
become publicly available at some point, capturing 
such data from informal ASM activities will remain 
very challenging. 

Another important issue involves the continuity and 
frequency of the ASM cobalt data reported from 
DRC. A number of single studies reporting data on 
the ASM production for one or two years are avail-
able, but there is no continuity between them, and 
their frequency is not regular. The DRC ASM sector 
is very dynamic, and in most cases, it can respond 
more quickly to market demand changes than the 
LSM sector. This means that annual fluctuation in 
cobalt production from ASM are likely to be high. 
Unless a monitoring program is established that 
collates data with good continuity and frequency, 
then uncertainties around the ASM contribution to 
supply will remain high. 

Aside from the difficulty in gathering and collating 
ASM cobalt production figures from the DRC, there 
are important gaps in knowledge regarding the 
nature and quality of the cobalt-bearing materials 
produced by ASM. For example, if beneficiation 
takes place, then this will alter the form of the mate-
rial supplied to the market. Information on the metal 
contained in the ore produced by ASM is essential 
to report the quantity of cobalt produced and esti-
mate its value. Without key metadata, such as the 
metal content, assumptions made may be flawed 
and thus potentially over- or underestimate the 
ASM contribution to overall cobalt production.

Finally, it is not just production data that is prob-
lematic, but also understanding the fate of ASM 
produced cobalt in the markets. Trade data on 
cobalt does not differentiate on whether it was 
produced by LSM or ASM, or whether ASM supply 
is captured at all or in part in trade statistics. The 
working assumption is that the ASM cobalt produc-
tion is included in these datasets, as the majority 
of the cobalt refining capacity takes place outside 
DRC. However, because of the current nature of 
trade reporting, the ASM-derived proportion of 
cobalt contained in traded material is unclear, as 
is its form. This is a significant barrier to providing 
more transparency in the cobalt supply chain, in 
turn a key requirement of the various ethical and 
responsible sourcing schemes in operation. 

Overcoming the challenges
There are a variety of actions required to overcome 
the challenges outlined above. The most important 
of all is implementation of rigorous data collection 
and reporting systems for DRC. These should be 
capable of delivering clear, robust data, along with 
associated uncertainty analyses. It is likely that 
additional capacity strengthening is required in the 
DRC to enable the development of such a system. 
However, its delivery would provide substantial 
benefits to the government by allowing it to under-
stand better the ASM contribution and evaluate its 
socio-economic impacts. Ultimately, such a system 
could be rolled-out beyond cobalt to all ASM 
activities, delivering substantial development and 
reputational benefits. An important element in the 
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delivery of such a system is in ensuring its sustain-
ability. This requires the development of reporting 
standards and quality assurance procedures that 
are formalized within the mining policy framework 
of DRC to ensure consistency and continuity.

Another contribution to addressing these chal-
lenges might be the establishment in DRC of a 
nationwide responsible supply chain program for 
cobalt. This program would work closely with both 
ASM and LSM to delivery traceability and trans-
parency of the domestic cobalt supply chain. This 
would provide multiple benefits including under-
standing the ASM contribution, increasing knowl-
edge of the structure of the cobalt supply chain, 
as well as gathering information on the impacts of 

cobalt mining on sustainable development. Only 
by monitoring and understanding the whole supply 
chain can suitable points of entry for interventions 
be identified and well-informed decisions made. 

Discussions between global data providers 
(UN Statistics 2019) and national authorities are 
important to ensure that reporting of cobalt in trade 
statistics clearly identifies the ASM contribution. 
This problem is not just applicable to cobalt, but 
many other minor metals, which are poorly repre-
sented in trade data. Finally, to enable production 
and trade statistics to align properly, there needs to 
be a systemic approach which clearly outlines the 
point in the supply chain that data are reported. 
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