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Mining Co-operatives wield significant influence over the mining sector. These organizations have been getting
increasing importance to support diggers through initiatives and policies to improve small-scale mining activ- ities.
In spite of the importance of cooperatives to the local communities, studies on their role and contribution towards

Brazil sustainable business practices in the sector are still scarce. This paper investigates the scenario of mining Co-
operatives in Brazil through a set of interviews to the managers of these Co-operatives, which allowed to conclude
on the relevance of the sector to establish a sustainable network into the mining sector in the country.The results

indicated some key concerns related to lack of awareness towards cooperative principles and en- vironmental

impacts and the reduced engagement with local community. The need to improve knowledge and academic

background of both diggers and managers emerged as a major challenge to be overcome to ensure that cooperative
principles are effectively put in place and guide the cooperatives towards sustainable development

1. Introduction

According to the International Co-operative Alliance (ICA) (2015),
cooperativism has been well covered in sectors such as agriculture;
credit; health and consumption. However, an overview of literature has
shown this business model has not been fully explored in the mining
sector. Yet, mining cooperatives have been getting increasing im-
portance as powerful actors to support diggers (small artisanal miners)
activities and to develop initiatives and policies to guide small-scale
mining activities towards sustainability. In spite of the relevance of
cooperatives to the small mining activities and also to local commu-
nities, related scientific literature concerning their organization, bene-
fits and barriers is still scarce.

The case of Latin America is particularly relevant with studies
showing that small-scale and informal mining is a major issue in the
region, which gave rise to severe mining management problems, social
conflicts and environmental pollution. The promotion of associations
and cooperatives schemes proved to be an effective way to proceed with
the formalization of these activities, to reduce environmental impacts
and reduce social conflicts (ELLA - Evidence & Lessons from Latin
Ametica, 2012; Intergovernmental Forum on Mining, Minerals, Metals
& Sustainable Development (IGF), 2017; IMF - International Monetary
Fund, 2017; Dorner, Franken, Liedtke, & Sievers, 2012).

The creation of mining cooperatives presumes the alliance between
individual interests, in order to achieve collective benefits for all the
ones involved in the activity. As such, the alliance into cooperatives can

be a key element to improve sustainability in the mining sector.

The objective of this research is to contribute to the debate of the
interlinkage between sustainability and the cooperatives business
models, assessing how the cooperatives can contribute to sustainable
development and these sustainability objectives are embedded in sus-
tainability practices. Bearing in mind these objectives, we examined the
particular case of mining cooperatives in Brazil, which was the Latin
American country with the highest number of operators in the artisanal
and small mining sector in 2014 (based on data from Intergovernmental
Forum on Mining, Minerals, Metals & Sustainable Development (IGF),
2017).

In summary, the research aims to provide new insights on how this
cooperative business model, can be used to build a network for sus-
tainability in the mining sector, which should reflect not only the alli-
ance nature of the cooperativism but also the well-established triple-
bottom-line principles. As such it should contribute to guide mining
towards environmental and social good practices and ensure value
creation to internal stakeholders and community.

The work was supported by an initial review of studies on the topic
of mining cooperatives and its relation to sustainable development
goals. The aim was not to be exhaustive, but rather to present a broad
overview of the impacts related to mining exploitation and to assess
how these aspects are considered in the case of small companies and
cooperatives. A set of keywords were used for this revision, namely
cooperatives; mining cooperatives; sustainable mining, to search for
relevant references from the main data bases (Scopus, Science Direct,
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ICA - International Cooperative Alliance) focusing both peer-reviewed
papers and reports from recognized international organizations.

The remainder of this paper consists in 6 sections as follows. Section
2 begins with a literature review on sustainable mining addressing in
particular the role of cooperatives. Section 3 outlines the research
methods and context focusing on the Brazilian case. The results are
described in Section 4 and discussed in Section 5. Section 6 presents the
main conclusions and points direction to future work.

2. Literature review

Sustainability has been considered as one of the most powerful
principles of modern society. Over the past years the society is in-
creasingly placing a value on sustainable technologies, processes and
products that either have zero impact on our ecosystem, or function
within the limits of its carrying capacity, also the society is increasingly
sensitive to issues related to sustainable values (Vivoda & Kemp, 2019).

Mining industry has been critical to many developing countries,
particularly in South America. This sector has contributed significantly
to socio-economic development through revenue generation, employ-
ment creation, and an increase in foreign direct investment. The impact
of mining in developing countries is well researched and documented in
studies such Hilson (2002) and Pactwa, Wozniak, and Strempski,
(2018).

Over the past decades, the mineral exploitation has experienced
significant growth, contributing to economic development in many
countries, especially the developing ones, given to the promises to
generate wealth and jobs. This growth embraces mining activities in
several sustainability concerns. These concerns may include not only
environmental impacts such as atmospheric and water pollution,
greenhouse emission through land degradation and deforestation, but
also social issues which include high social costs, such as loss of re-
gional culture, noise, health impacts, conflicts over land use, loss in the
air quality, among other.

Countries such as Australia, Bolivia and Eastern Democratic
Republic of Congo have begun to address the social and environmental
impacts of mining cooperatives aiming to achieve sustainability (IMF -
International Monetary Fund, 2017). At the forefront, as a pioneer
steppingstone within sustainability scope, the Bruntland Report devel-
oped under World Commission on Environmental and Development
(World Commission on Environment & Development. WCED, 1987),
defines sustainable development as capacity of current generations to
meet their needs without compromising the capacity of achieving the
same by future generations. Given these concerns about future gen-
erations and the underlying activities of the mining sector that require
depletion of raw materials resources, the concept of sustainability in the
mining sector is not fully consensual. Mining activities frequently in-
volve destruction of rich mining areas giving rise to several environ-
mental and social costs, not only locally, but also globally which impact
upon many stakeholders. Notwithstanding this, the literature already
identifies sustainable practices and different strategies already applied
in the mining sector or which could be adopted by mining companies
towards sustainability.

The report from the Australian Government (2011), supports that
there is no unique definition of sustainability for the mining industry,
but highlights some of the key aspects that should be considered,
namely the need to embrace social, environment and economic pillars,
the requirement for offsetting the negative impact and/or reinvestment
benefits to reach economic growth and social justice. Laurence (2011a)
reviews also the concept of sustainability in mining and concludes on
the need to go beyond the traditional visions mainly focusing on suc-
cessful economic, environmental and community outcomes. The author
argues then on the need to include two additional aspects, namely the
consideration for safety issues, in particular in what concerns mine
accidents, and the efficient management and extraction of the resources
for optimal site extraction for a long-term horizon of the mine

operation.

According to Pactwa et al. (2018), in order to contribute to sus-
tainable development, the mine is obliged to minimize the impact on
the environment during the entire life cycle, from the extraction to
closure. The Agenda for Sustainable Development 2030, proposed 17
Objectives of Sustainable Development and 169 associated tasks, which
are the continuation of the Millennium Development Goals. The func-
tion of these objectives and tasks is to stimulate activities in areas such
as mining which has key significance for humanity and for the planet.

To guide mining companies towards achieving sustainability, many
strategies have been suggested in the literature. Mining companies
frequently target sustainability by two main avenues, firstly by ad-
dressing environmental practices; secondly, by holding benefits to so-
ciety beyond the sites where resources are extracted, through com-

pensating or reinvesting the benefits for the depletion of mineral
resources. By implementing sustainable practices to mitigate impacts
from current activities and bringing together society and environment,
the mining sector can benefit societies and contribute to sustainable
outcomes, resulting in socio-economic development that should go
beyond the sites of resource extraction (Wessel, 2016; Moran & Kunz,
2014). Some examples of these sustainable practices include the efforts
towards waste management (Macias, Pérez-Lopez, Caraballo, Canovas,
& Nieto, 2017; Clyde, Champagne, Jamieson, Gorman, & Sourial, 2016;
Wagner & Raymond, 2015), schemes for benefit sharing with commu-
nities (Admiraal, Sequeira, McHenry, & Doepel, 2017; Soderholm &

Svahn, 2015) or the efforts towards conservation of non-renewable
resources applying circular economy concepts (Lebre, Corder, & Golev,
2017).

With regard to sustainability assessment methodologies in the
mining sector, these are mainly based on the identification and eva-
luation of criteria that expose potential impacts on the three dimensions
of sustainable development: social, economic and environmental
(Organisation for Economic Cooperation & Development - OECD,
2008). These criteria are operationalized as indicators, which can be
quantified and integrated in some coherent framework or decision
support tool. Marnika, Christodoulou, and Xenidis, (2015), for example,
proposed a set of indicators for sustainable mining operation in pro-
tected areas and included them in a decision support tool, which al-
lowed to assess alternative mining processing scenarios. Another ex-
ample from Sinan Erzurumlu and Erzurumlu (2015), highlighted the
importance of local communities and propose participatory approach a
multi-criteria decision analysis to assess sustainability of mining pro-
jects.

These adverse impacts of mining activities may be present in all
business scale, whether large or small mining companies. On regards to
the impacts related to small mining activities, these ones are not
strongly debated in the current literature, especially impacts of activ-
ities from mining cooperatives, which may be considered important
players in the small mining activities. There has been no significant
debate about the role of mining cooperatives for sustainable develop-
ment, which, in a few developing countries, such as Brazil, play a key
role in this sector. As Milanez and Puppim de Oliveira (2013) high-
lighted, there is a growing demand for the development of more sus-
tainable practices within artisanal and small-scale mining frequently
organized as cooperatives. Only a few countries where mineral co-
operatives play an important role have been developing policies to
mitigate their social and environmental impacts as well as supporting
mineral cooperatives to operate in a sustainable way (Bocangel, 2001; de
Haan & Geenen, 2016; Dulff et al., 2009).

2.1. The importance of mining co-operatives business models

One important factor, which has been taken into account in the
current literature, is the discussion about the major problems and socio-
economic benefits originated by Small-Medium and Artisanal (SMA)
mining companies to a number of developing countries. In many parts



of the world, small-scale mining activities are at least as important as
large-scale mining activities with an important role in poverty allevia-
tion and rural development.

Notwithstanding the local importance of SMAs from the mining
sector, they are mostly known for their high environmental costs and
poor health and safety record, as well as less profitable and funda-
mentally unsustainable activity (Hentschel, Hruschka, & Priester, 2002).
However, SMAs have an important role on the economic growthas well
as on the development of local communities where these busi- nesses
are located. Following these lines many studies such as Tschakert(2009);
Langston et al. (2015); Canavesio (2014), Hilson (2012), Kotilainen,
Prokhorova, Sairinen, and Tiainen, (2015); Majer (2013); Oramah,
Richards, Summers, Garvin, and McGee, (2015); Seccatore, deTomi, and
Veiga, (2014), have been discussing the contribution of small-scale
companies to the stakeholders of the mining sector ad- dressing the
substantial investments provided by these companies in remote
regions.

According to Alves, Ferreira, and Araujo, (2016) the main barriers
faced by SMAs from mining sector are related to three key aspects,
community engagement, lack of technology and lack of environmental
practices. A range of challenges such as a disorganized and unsupported
industrial sector and poor conditions to operate is also associated to
these companies.

A particular case of these small-scale companies are the mining
cooperatives, being them defined as an organization composed by in-
dividuals or even a group of business owned and operated for benefits
of its members. Cooperatives and mutual enterprises (CMEs) are then
organizations in which buyers or suppliers are also the owners, share-
holders and members of a community of purpose (Mamouni, Mazzarol,
Soutar, & Siddique, 2018). Dunn (1988) initially discussed the main idea
behind a cooperative; the author argued that the creation of a
cooperative should allow joining mutual efforts collectively, in order to
achieve an objective that otherwise would be unobtainable. This search
for collective welling and inter-support is an essential point that dis-
tinguish cooperative organizations from other business models

As a business model, cooperatives are often formed in response to a
problem in the market, usually due to imbalance of power between a
supplier of goods and the customer (International Co-operative Alliance
(ICA), 2017; Reynolds, 2013). These enterprises can adopt a range of
different forms in several countries (Mazzarol, Limnios, & Reboud,
2013) and are able to operate in many different fields, from agricultural
and mining activities to tourism and health.

The Co-operatives represent a mean to maintain the independence
of organizations in different sectors. At the same time, these organiza-
tions provide the means for small enterprises to become competitive in
the market. Additionally, Co-operative business models also provide
individuals the opportunity to become owners and core decision-ma-
kers of the organization, as opposed to being forced into becoming
employees. For small organizations its provides smallholders with the
opportunity to improve their level of productivity and increasing their
share of income from what it would be under traditional organizational
forms (Altman, 2015) and to gain access to resources that will enhance
their organizational development (Mazzarol, Limnios, & Reboud, 2013).

To address concerns about well-being for people, cooperatives have
emerged as an alternative showing that people working together, may
achieve more benefits, and overcome barriers than working in-
dividually. The cooperatives model raised in XIX century after the
Industrial Revolution in England, aiming to support workers that had
been suffering with severe labour exploitation. Since then, the Co-op-
erative movement has been increased, extending across the globe and
embracing different sector of economy in several countries
(Organaziation of Brazilian Co-operative - OCB, 2016).

Over the past decades, the cooperative model has been growing and
being adopted by several economic sectors around the world.
Nowadays, cooperatives are represented worldwide by the

International Co-operatives Alliance (ICA), which is a global voice and
forum for knowledge, supporting cooperatives in many countries.
According to International Co-operatives Alliance, co-operatives are
defined as an autonomous association of persons united voluntarily to
meet their common economic, social, and cultural needs and aspira-
tions, through a jointly-owned and democratically-controlled enterprise
(Dale et al., 2013). The importance of the cooperatives model has ex-
perienced a significant growth since its introduction in 1844. Nowadays
the sector is estimated to have around 1 billion members and employs
directly or indirectly, 250 million people around the world
(International Co-operative Alliance (ICA), 2017).

Studies such as Esnard, Lyne, & Old, 2017 and Dilger, Konter, &
Voigt, 2017 show some of the key advantages of the Co-operatives
business models to local economic growth. These organizations can
support players by improving their negotiating power reducing unit
transport, processing, and transaction costs while better meeting their
common needs. Moreover it contribute to better institutional arrange-
ments, making it easier for the cooperatives to operate legally and build
relationships with players and public organizations (Esnard et al., 2017).
The Co-operative approach is not about boosting the investors’ return
on investment, but on providing members/owners the conditionsto be
part of the market (Dilger et al., 2017).

Most of contributions of co-operatives are related to preoccupation
with local issues, since their basic concerns the support for regional
development (Osti, 2012). Cooperatives have also been demonstrated
resilience in the face of economic crises; the survey developed by
International Co-operative Alliance (ICA) (2011) showed positive evi-
dences on this from cooperatives business model. For instance, in the
early 2000's these enterprises have grown continuously across sectors
during the economic crisis (Birchall & Ketilson, 2009). Also Carini and
Carpita (2014), analyzed Italian Co-operatives that operated in the in-
dustrial and supports service sector and concluded on the resilience of
Co-operatives in times of economic crisis with more stable employment
levels than corporations.

Nonetheless, is important to note that despite of benefits of co-op-
eratives, they have also been facing challenges, namely inadequate
environmental for cooperative development, lack of specific laws and
regulations, absence of a co-operative legal framework, limited en-
gagement in articulating a global vision, lack of engagement with re-
search institutions and lack of engagement with members (International
Labour Organization, 2015; Zamagni & Zamagni, 2010). This last as-
pect is particularly relevant, with studies such as Bhuyan (2007) ar-
guing on the need to acknowledge the members need and ensure their
active participation, for the long run survival of the co-operatives.

2.2. Co-operative principles and sustainability

The most important aspect of co-operative is the focus on the col-
lective needs instead of on the individual ones (Organaziation of
Brazilian Co-operative - OCB, 2016b). At the basis of cooperatives,
operations are supposed to guarantee to the associated people, in-
creased income, throughout mutual help, democracy, equality and re-
sponsibility. This collective basis can support co-operatives to achieve
sustainability and embed economic, environmental and social concerns
on their decision and activities.

The Co-operatives, values and principles enshrined in the ICA
Statement have shaped the identity of Co-operatives and have become
the yardstick by which to assess public and private measures related to
Co-operatives over the past 120 years (Henry, 2013). Fig. 1 illustrates the
seven cooperatives principles which guide their activities.

There is a strong relationship between the seven co-operatives
principles and sustainability. A report developed by the International
Labour Organization (International Labour Organization, 2015), has
launched an initiative on the potential contribution of cooperatives and
their principles to sustainable development. The study acknowledged
the role of co-operatives in contributing to economic development,
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Fig. 1. Co-operatives principles (ICA, 2016).

social inclusion and poverty reduction, particularly in developing
countries. The report highlighted the strong link between co-operatives
principles and the social dimension of sustainability, given to the
principles established for this business models have most potential to
contribute to create jobs, ending poverty, sustainable livelihoods, and
equitable growth.

When followed, the implementation of those seven principles by co-
operatives will enable attaining different outcomes, improving the
communities’ social and economic development, which are sustain-
ability pillars. This view strengthens the idea that co-operatives should
be a driver to sustainability when their principles are implemented and
developed. According to International Labour Organization (2013)
since cooperatives are organizations driven by principles and value-
based they can be considered as a sustainable and participatory form of
business and have been identified by United Nations as a way forward
to the Sustainable Development Goals (SDGs).

As outlined previously, as social and economic organizations, co-
operatives are inserted into the dynamics of society, requiring them to
be able to attend social interests. Many benefits can be attributed to the
creation of cooperatives which may be linked to the sustainabilitytriple-
bottom-line principles:

- On regards to social issues, poverty reduction and social exclusion
are some of the reasons that may be considered (Grigore, 2013) and
which are clearly related to the fifth and seventh co-operative
principles;

On regards to economic aspects, sharing economic profits (third co-
operatives principle), mutual autonomy between workers in en-
terprises (fourth co-operative principle), equitable access to goods
and services, represent economic benefits created through co-
operatives. These principles, altogether, contribute to economic
development of the community, which is directly related to the se-
venth cooperative principle (concern for the community). Co-op-
eratives, have then an important role to play in the reconfiguration
of the economy as a whole as well creating alternative forms of
governance (Cheney, Santa Cruz, Peredo, & Nazareno, 2014).

In what concerns environmental aspects, co-operatives have already
demonstrated the capacity to develop initiatives for a sustainable
management of natural resources in particular at local scale. For
instance, in India and Africa cooperatives are increasingly initiatives
on facilitating clean water to remote regions (International Labour
Organization, 2013). Also, energy co-operatives have been con-
tributing to achieve sustainable energy goals of energy access,
contributing to energy efficiency and reduced emissions. In UK, US
and Karnakata (India) co-operatives have been also identified as
leading enterprises on adopting renewable energy such as solar and
wind power to rural populations (International Labour
Organization, 2015). Even at a global level, Baranchenko and

Oglethorpe (2012) analysed the specific case of agriculture co-
operatives and concluded that these businesses can drive efficiencies
within food supply chains and open routes for technological changes
required to reduce GHG emissions.

According to The World Cooperative monitor, the world’s top 300
co-operatives jointly have an estimated global turnover of 2.2 trillion
USD, which is equivalent to the GDP of Brazil (International Co-op-
erative Alliance (ICA) (2015)). It is clear that activities from co-
operatives have been providing jobs, services and infrastructure de-
manded by the society, covering different sectors of the economy, once
showing that cooperatives can play a role on the fostering sustainable
development.

2.3. The role of mining co-operatives

Mining co-operatives are defined as associations created by miners
that aim to support the exploitation, industrialization and commercia-
lization of mining products. These organizations also seek to contribute
for encouraging small-mining producers, through humans and ethics
values, to promote social inclusion, better miners’ income distribution
and poverty reduction (Freitas, Freitas, & Macedo, 2015; Rodrigues &
da, 2008).

The majority of small mining-activities are performed by diggers
which face several barriers and difficulties when they work in-
dividually, including difficulties on obtaining working license, lack of
occupational health and safety conditions to work in mines and diffi-
culties to sell raw materials for a fair and profitable price. The mining
co-operatives can then have a positive impact to diggers, namely in
supporting them through social and economic benefits. For instance, the
creation of cooperatives through small producers has been devel- oping
alliances between mining companies supplying their products and
creating benefits to both, communities and companies (Gritz, 2009).
Mining co-operatives can then assist developing countries not only in
the economic field, but in threefold: creating jobs, developing strategic
networks between small producers and enterprises and also increasing
social development.

Among the many economic sectors where co-operatives are oper-
ating, the mining sector needs special attention. On one hand they can
support diggers by organizing their activities, and giving them the
opportunity to be part of the mineral market and, on the other hand, the
community benefits can be enhanced, which is particularly relevant,
given the key role of this activity to environmental and social wellbeing
of local populations. Mining co-operatives have an important re-
percussion in local scale and could be key actors in extractive in-
dustries, providing a vital role to many communities in the economic
field (Helwege, 2015). This raises questions with regards to how suc-
cessfully can the market barriers be surpassed when diggers are
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integrated into mining cooperatives and how this inclusion can enhance
social inclusion.

In spite of the key role of mining co-operatives, the debate about
them is still limited. This paper intends to contribute for further dis-
cussion, widening the debates by combining two main objectives
driving the creation of mining co-operatives. Firstly, the socio-economic
benefits to diggers derived from the legal formalization of the diggers’
work, supporting them and the surrounding counterparts. Secondly, the
discussion of the role of mining co-operatives as a sustainable network
within the mining sector.

3. Context and methods

In this research, a qualitative approach was adopted in order to
achieve the objective proposed. The research was designed in order to
obtain information about the importance of mineral co-operatives to
Brazilian mining sector as well as, their contribution to the overall

sustainable benefits and barriers faced by those cooperatives.
Therefore, the research design was developed having a case study as
strategy, and using a qualitative and quantitative method approach
(miX-method), as summarized in the methodology described in Fig. 2.

In terms of research strategies, case studies are commonly used by
researches focused on an empirical investigation of a particular con-

temporary phenomenon within its real-life context, using multiple
sources of evidence. A case study strategy has also considerable ability
to generate a better understanding about a phenomenon (Mark, Philip,
& Adrian, 2009).

The combination of cases studies and qualitative interviews to study
the artisanal small-scale miners is proved to be a successful approach
given the related social concerns which are difficult to capture in general
statistical data which are frequently scarce and with a low re- solution.
A recent study from Yakovleva and Vazquez-Brust (2018) addressed the
informal miners across different governance levels in the

mining sector in Ghana through interviews with different stakeholders
including the small-scale miners. Interviews were also used by Smith,
Smith, John, and Teschner, (2017) to examine the perspectives of ar-
tisanal and small-scale miners on an initiative to formalize the sector in
arural region in Guianas. Also, Weng etal. (2015) addressed small- scale
mineral extraction in East Cameroon using an approach based onthe
selection of a set of companies used as case studies and interviews with
the main decision makers.

Following these past examples, a case study research strategy was
chosen in this work. Interviews and secondary data obtained by lit-
erature review and archival data analysis were used as data collection
techniques.

In order to gather reliable case evidence, the analysis of data was
based on data triangulation. According to May (2002), this method is
adopted within mainstream qualitative research for dealing with dif-
ferent sources of data. This method is also adequate for studies where
qualitative data are collected using semi-structured interviews
(Saunders, Lewis, & Thornhill, 2009). This method was chosen due to
the variety of data sources (May (2002) and Saunders et al. (2009))),
which includes: 1) secondary materials, such as literature about co-
operatives business models, reports, books and websites; 2) reports
from public mining agencies in Brazil and Paraiba state; (3) field ob-
servations, such as co-operatives visits; 4) informal conversation, such
as communicating with cooperatives members. These approaches were
able to enrich the data analysis as well as increasing the reliability of the
case study.

Based on the limited scientific literature available concerning mining
co-operatives and on the empirical study developed, the final step
described the main findings about specific Brazilian state mining
cooperatives and draws expectations on wider Brazilian mining co-
operatives view on the matter. Findings were analyzed according to the
specific aspects as described in the results and discussion sections.



3.1. The Brazilian context

Brazil is a large, unevenly developed country with different co-op-

erative traditions and historically mineral exploitation, which has
contributed to the formation of the national territory. Nowadays, in
digging’ activities (garimpos, performed by diggers - garimpeiros) the
status of cooperation with adoption of collective actions still persists, in
spite of the effectiveness of this cooperation being difficult to achieve
(Freitas et al., 2015). Meanwhile, the legal formalization of the ex-istence
of small-mineral producers and diggers is a big challenge facedby the
Brazilian mining sector. The majority of “garimpeiros” work il- legally,
and mineral cooperatives pose as an alternative instrument to support
them towards legal formalization, training, and also con- tributing
increase their productivity.

In Brazil, following the general perception worldwide, mining co-
operatives are intricately linked to negative aspects such as failure ex-
periences and unsustainable and disorganized activities. However, they
can be considered a prominent opportunity to integrate diggers into
formal associations, helping them to develop their activities supported
by a legal entity or organization. The co-operatives in Brazil have been
a relevant instrument in many contexts such as encouraging frontier
development by smaller producers, encouraging market production,
enhancing technological development and improving economies of
scale (Freitas et al., 2015; Stattman & Mol, 2014).

Assuming minerals co-operatives as a driver to overcome challenges
posed to individual diggers, the Brazilian government regulated and
agreed on the creation of mineral cooperatives to operate in areas of 50—
1000 ha. This regulation has been encouraging small mining pro- ducers
to take part of co-operatives, claiming the importance of orga- nization
to increase the performance of small-mining activities (Organaziation
of Brazilian Co-operative - OCB, 2016b).

Mining co-operatives have been contributing to Brazilian economy
in large extent through creation of jobs. In 2015, the total number of
people working (associated and employees) on mining cooperatives
accounted to 961,541, representing nearly 2% of the overall Brazilian
mining sector (Organaziation of Brazilian Co-operative - OCB, 2016b,
2016a). Although this number is low comparatively to other mining
organizations, their contribution is particularly meaningful to fiscal
revenue of municipalities where they are located and to local devel-
opment of those frequently poor and depressed regions.

3.2. Methods

In order to capture the importance of mineral co-operatives to the
mining sector, this research began with a comprehensive literature re-
view identifying potential studies which could support a better under-
standing about mineral cooperatives. However, after searching nu-
merous journals associated with this topic, few works were found,
demonstrating lack of research in this field, or a gap in the literature.
From the information found, this step described the importance of co-
operatives to the mining sector followed by the actual scenario of
Brazilian mining co-operatives as described in previous sections.

A case study was adopted as research strategy aiming to study
within its contextual scenario, the specific phenomenon of the mineral
co-operatives in Brazil. This research focused on the state of Paraiba in
Brazil, chosen due to its natural characteristics and the willingness to
cooperate in the research. Paraiba has seven mining co-operatives op-
erating, all of them were invited to take part in this research and five
accepted.

The sample consists of five mining co-operatives which agreed to
participate in the study. The characterization covers the profile of the
respondents, the minerals exploited and some quantitative information
on the cooperative’s operation. Table 1 shows a sum up of the co-
operatives technical record.

Table 2 indicates the distance between the co-operatives included in

Table 1
Technical record of participating co-operatives.

Geographical area Paraiba state - Brazil

this research and the nearest community, demonstrating that this



Total of cooperatives in the state 07
Participating 05

Sector Mining sector

Activities Non-metallic

sector

Co-operativities size: Small- mining activities

Operation Cooperatives members Mineral exploited
(years)
Co-operative A 9 19 Feldspar-Mica
Co-operative B 7 108 Quartzite
Co-operative C 9 13 Feldspar-Mica
Co-operative D 5 30 Kaolin-Mica
Co-operative E 8 178 Quartzite-Kaolin
X=76 X =699

Table 2
Distance of mining co-operatives and community. (Source: estimated from field
research (2016)).

Distance from nearest community (k)

Co-operative A 6
Co-operative B 2
Co-operative C 3
Co-operative D 10

Co-operative E

distance is less than 10 km for all of them and as such its local com-
munity impacts are likely to be relevant.

The Paraiba state is located in the northeast region of Brazil. This
region is known as Borborema Pegmatite region, due to the important
repository of minerals as feldspar, mica, quartzite and kaolin as well
asthe high quality of those minerals.

Due to the importance of Paraiba state with regards to minerals
exploited there, also as the role of cooperatives in the exploitation of
these minerals, the five co-operatives were chosen to be part of this
research as case studies.

In-depth semi-structured interviews were devised to address sus-
tainability in the co-operatives, covering social, economic and en-
vironmental concerns. As such, the interviews were focused on four
specific aspects namely:

(1) general information about the co-operatives, including years of
operations, existence of license to operate, sector of operation
namely metallic or non-metallic and type of mineral extracted;

(2) characterization of the interviewee, including educational back-
ground, years working at the company, work position and link to
other organization (e.g. universities, associations or NGOs);

(3) co-operatives and stakeholder’s communication, addressing
aspects such as sustainability report issuing, barriers faced to
sustainability reporting and existence of mechanisms to
communicate sustain- ability;
relationship between the co-operative and community,
addressing aspects such as recognition of importance of local
community in- volvement in the decision-making process,
developed actions to promote involvement, possible disturbance
generated by the com- pany during the mineral extraction and
reported by the community,and the use of Social License; and

(5) environmental and social impacts, including perception of the
company about its impacts on the regions where it is located,
willingness of the company to make changes towards
minimization of negative impacts, incentives required by the
company to reduce the negative impacts, developed actions
toward minimization of
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environmental impacts, barriers faced to obtain the environmental
license and developing projects to environmental recovery.

The entire data collection lasted for three months (August to
November) of the year 2016, in five different cities where the co-op-
eratives are located in the Paraiba state in Brazil, namely Nova
Palmeira, Vérzea, Pedra Lavrada, Frei Martinho and Junco do Seridé.
The interviews were held face to face with the president and/or man-
ager or their representative of the co-operatives,' they took place in each
one of the co-operatives and lasted approximately 40-80 minuteseach
interview. All the interviews were digitally recorded in order to
facilitate the data analysis.

The profile of the interviewees consists in educational background,
work experience at the co-operative and interviewees’ relationship with
relevant associations such as university, trade unions, public organi-
zations among others. The profile of the interviewees is presented in
Table 3.

The interviews carried out were used as the main data collection
approach, supplemented by field observations, and a picture of this set
of mineral cooperatives was detailed demonstrating the importance of
those cooperatives to the economic and social development of the local
communities in the Paraiba state. Furthermore, the main operating
barriers faced by the mineral co-operatives were also identified and
described.

4. Results and analysis

Result analysis followed the main issues previously outlined in the
literature review, the identified gaps have then prompted the main
topics that have served as basis to develop the interviews and estab-
lished the following path for the presentation of the key findings: (1) Co-
operative’s profile; (2) Co-operative’s principles; (3) Community
relationship and social impacts and (4) Environmental impacts.

4.1. The co-operatives’ profile

All co-operatives consulted in this research work with the non-me-
tallic sector. According to National Department of Research Mineral
(DNPM), the mineral production in Brazil account for a total of 72
minerals substances, including 23 metallic, 45 non-metallic and 4 en-
ergetics.

In 2015, the non-metallic sector represented a total of 2.53% of the
Brazilian industrial GDP (National Department of Research Mineral -
DNPM, 2016). In the non-metallic sector, minerals such as kaolin,
quartzite, feldspar and ornamental rocks are particularly relevant to the
Brazilian minerals reserves. For instance, Brazilian ornamental rocks
represented in 2013 a total of 8.5% of the production traded in the
international market and ranked the fifth place in the global market. The
quartzite and feldspar are the main non-metallic minerals exploitedand
the region addressed in this research, which is considered as a strategic
geological province for these minerals and as such of strategic
importance for the sector and for the economy of the country (Ministry
of Mines & Energy, 2017).

The participating co-operatives are operating according to the
Brazilian legislation and also to the DNPM (National Department of
Research Mineral) rules, which regulates mining activities, in this case
small-mining activities (areas 50-1000 ha). An interesting character-istic
of the participating co-operatives is that they are relatively young
enterprises (< 10 years), which explains some of the challenges they face
as well as the still timid contribution they have to the Brazilian mining
sector. Mining co-operatives located in Paraiba state have

1 Although the interviews carried out focused on management board or pre-
sidents of cooperatives, in some cases, as in cooperatives E and D, some co-
operatives members participated once they were asked to participate.

provided job opportunities for local communities contributing to eco-
nomic diversification and social inclusion. However, the rudimentary
methods still used by mining co-operatives have also created a series of
social and environmental impacts to the region which were addressed
in the interviews.

In what concern the interviewees, results showed that most of them
had alow education profile on the specific topic of mining as well as low
formal education and are working for the cooperative for at least 5years.
The majority of them are in the co-operatives since its estab- lishment,
and according to them, the investment in training by co- operatives, is
still scarce or does not exist. Moreover, the participation of the
interviewed in other organizations such as, universities or trade unions
is limited, with only two of them collaborating with in a uni- versity and
a trade union.

4.2. Co-operatives principles

Table 4 summarizes the co-operatives principles followed by the set
of participating co-operatives, according to nomenclature presented in
Fig. 1. The main objective was to assess if the interviewees recognize the
basic principles of co-operatives, and how these principles are ef-
fectively considered in the creation and operation of these co-opera-
tives.

As shown in Table 1, cooperatives B and E are the only ones linked
to some other organization i.e. universities and/or trade unions. Ad-
ditionally, co-operatives B and E have also been identified as those
following more set of co-operatives principles. These results may be
related to the size of the companies as these two, are the only ones which
surpass 100 members. In fact, the results demonstrated that mostof the
interviewed were not aware of the co-operative principles and most
cooperatives do not operate according to these principles. From the
analysis, the following aspects can be highlighted:

¢ Principle 1 states that co-operatives should be voluntary and open to
all people able to use the co-operative and participate on it. This
principle represents the basic premise for the co-operatives included
in the research and seems then to be well established and under-
stood by all co-operative members and managers.

Principle 2 states that co-operatives should be democratic organi-
zations controlled by their members. The co-operatives consulted
argue that all cooperative members have voting right, but few of
them apply it to management appointment or to have an activity role
on setting new policies and making decisions. This can be ex-
plained by the generalized lack of skills in the mining fields and lack
of formal education for the majority of co-operatives members.
Principle 3 states that benefits to members are in proportion with the
transactions established by the co-operative. Meaning that the
economic benefits shared between co-operatives members depends
on the amount of minerals exploited by diggers and traded through
the co-operatives. However, most of the cooperatives consulted
agreed that the majority of diggers are not aware about this prin-
ciple and prefer to sell the minerals in the black market due to the
facility to receive the payment in cash and avoiding fees and taxes.
Is should be underlined that the economic benefits of the co-op-
erative are also important to generate royalties to the municipality
and as such, the completion of this principle is of fundamental im-
portance for local economic development.

Principle 4 states that cooperatives are autonomous organizations
and controlled by their members, where the agreement with other
organizations such as governments and private companies is al-
lowed but has to ensure the democratic control. The participating co-
operatives argued that governmental support is required due to
their lack of economic sources, but they are aware that this lead to
interferences and jeopardize the cooperative autonomy. In addition,
they agreed that as is the case detailed under principle 2, decisions
are taken by few members and not all co-operative members are



Table 3
Profile of the respondents (n=>5).

Present position at cooperative

Years of work at cooperative

Educational background Associated with some organization

Co-operative A President 9 N/Ba No
Co-operative B President representative 4 Mining technical Yes
Co-operative C Management board member 6 N/B No
Co-operative D President 5 N/B No
Co-operative E Management board member 5 N/B Yes
X =58
a No background, meaning no formal educational.
Table 4 establish a truly network for sustainability.
Co-operatives principles used.
Cooperatives principles 4.3. Community relationship and social impacts
1 2 3 4 5 6 7 As outlined before, one of the motives to create mining cooperatives
Co-operative A / Y is to establish a better organizational structure for diggers. In terms of
Co-operative B v v v economic benefits through improvement of organizational structure to
Co-operative C / 4 diggers, the price of minerals (tons) traded by co-operatives can be
Co-operative D / considered as an example of the benefits estimated to be achieved
Co-operative E v v 4 4 4

1-Voluntary and open membership 2- Democratic member control 3- Member
economic participation 4- Autonomy and independence 5- Education, training
and information and independence 6- Co-operation among Co-operatives 7-
Concern for community.

aware about the consequences and responsibilities of the decisions
taken.

Principle 5 underlines of the importance of education, training and
information to employees, representatives and managers of co-op-
eratives towards an effective contribution to the co-operative de-
velopment. This principle is directly concerned with the manage-
ment of the co-operatives, but most of participating co-operatives
argued that members are not aware about this principle and its
importance. They also argued that training programs for co-opera-
tives members are still scarce.

Principle 6 reinforces the strengthening of the co-operative move-
ment when co-operatives work together. However, results showed
that only two out of the five co-operatives consulted have been
developing business partnership. The interviewees argued that the
lack of trust, collaboration and communication between co-
operatives are recurrent problems that turn more difficult the co-
operation. The effective implementation of this principle could bring
considerable returns and respond to some of the identified
challenges. For instance, some interviewees reported the need to
access to specific machines to mineral processing which are avail-
able in other cooperatives who are close to them and do not use it
regularly, but the lack of cooperation prevents this sharing agree-
ments.

Principle 7, the last cooperative principle underlines the concern for
the community through the development of policies toward sus-
tainable development envisaging social welfare of local population.
This principle represents the role of the co-operatives on local de-
velopment, but only few participating co-operatives are aware of the
principle, and implement strategies for community engagement and
increase social acceptability of the sector.

In summary, the interviewees revealed low awareness towards co-
operatives principles and no formal procedures are implemented to
ensure that the creation and management of co-operatives will follow
these principles. This particularly remarkable, as the linkage between
co-operatives principles and sustainability goals is evident in what
concerns economic, social and environmental development raising
concerns on the effectiveness of co-operatives, at their present state, to

through the mineral prices traded when diggers are working into co-
operatives. For instance, for minerals such as Feldspar, Quartzite; Mica
and Kaolin when traded by cooperatives the value is, respectively,
about 39%, 34%, 59% and 99% higher than the value traded in the black-
market (values estimated from field research). However, field research
revealed that some members of the cooperatives still traded the mineral
in the black-market, in spite of lower prices, which sev- erally
undermines the public and municipal revenues.

Co-operatives are directly linked to local communities; these ac-
tivities often involve families living close to these premises. In addition,
mines are frequently located in remote geographic areas with limited
infrastructures, thus the improvement of social inclusion through the
emergence of social infrastructures represents a key outcome of co-
operatives’ activities.

In what concerns community relationship, three aspects were ad-
dressed during the interviews concerning namely the recognition of the
importance assigned to local community involvement, the existence of
actions to promote communities’ involvement and recognition of re-
ported disturbance. Results also revealed that most cooperatives agreed
that is important their involvement with local community, as well as
promoting actions to this purpose.

Notwithstanding the interviewees recognition of the importance of
involvement with the local community, when asked about the com-
munity engagement into co-operatives’ activities, the majority of them
indicated that the co-operative have not developed practical actions to
pursue that engagement. Some of the interviewees argued that, the
nearest community have not reported any disturbance. However,
during the field research and through direct contact with a few local-co-
operatives’ members (diggers) complain on negative aspects such as
noise, dust and some health problems were registered.

Examples of actions targeting the minimization of negative impacts
and compensations measures were also addressed during the interview.
For instance, support to schools at local community, development of
health and safety strategies and establishment of professional training
courses were given as possible examples of possible actions. However,
the interviewees argued that neither of these actions are developed by
the cooperatives; they claimed that it is difficult for cooperatives to make
these efforts, due to both the lack of resources and to the orga- nization
culture itself.

Another topic pointed out during the interviews related to the
community was the existence of Social Licence (SL). Over the past
decade this SL concept has become embedded and accepted within the
core mining industry as an attribute of success to community engage-
ment. The SL is supported on the locally-impacted communities’ per-
ception of value towards company’s activities. The interviewees were



asked about the SL existence or if they had some information about SL
meaning. In spite of the importance of SL to ensure and demonstrate
community engagement, all participating cooperatives reported that SL
was not implemented. Moreover, they were not aware of its meaning
and importance.

4.4. Environmental impacts

Despite of the development of policies towards social and economic
issues in the mining sector, the environmental impacts generated by
mining activities are still the major threat and concern. On regarding to
mining co-operatives, although undertaking small-scale activities, en-
vironmental impacts still persist directly related to water, air and land
use. Environmental issues include dust emission, noise, land occupa-
tion, energy and water use, the latter ones being intensively used in
mining activities.

To address environmental issues the interviews aimed at under-
standing three main aspects linked to environmental impacts originated
by those cooperatives. More specifically, (1) co-operatives’ perception
about their impacts, (2) actions developed by co-operatives towards
environmental impact reduction and (3) key players able to support co-
operatives in environmental concerns.

The results show that environmental impacts remain an extremely
complex and frequently overlooked issue for mining co-operatives.
Table 5 presents results concerning the interviewees’ perceptions about
the impacts generated by cooperatives’ activities. For the majority of
them these activities only have positive impacts, more precisely only
social benefits such as jobs creation and wage growth. As such, en-
vironmental issues are not perceived, or at least considered by the in-
terviewees.

Table 6 presents a set of actions towards minimization of environ-
mental impacts, obtained from the literature review. Interviewees were
asked about its implementation on their own organization but most of
them admitted that none of these actions or just few of them were in
place.

Most of co-operatives argued that it is difficult to develop some of
these actions, due to their lack of skills and monetary support. Even
recycling, resource reduction and water consumption reduction during
processing, which were actions implemented already by some of largest
co-operatives, were assumed as difficult to be put in practice.

Table 7 shows that monetary, governmental, administrative support
schemes which the interviewees claimed to be essential for environ-
mental performance improvement. Amongst those, the need for spe-
cialized staff was indicated as a major requirement for reducing nega-
tive environmental impacts and even to comply with the legal requisite
of environmental recovery after mining closure.

According to the interviewees, the monetary support could help
them to hire specialized staff to work on the management of the co-
operatives as well as to develop environmental actions. Governmental
support is foreseen as a compliance facilitating strategy. The partici-
pating co-operatives do not have environmental license to operate, and
this support could help them to achieve this license and avoid fines. It
was also argued that they have several difficulties such as lack of in-
formation about the license and delays in the public administration
process for obtaining this license, thus seen as an important problem to

Table 5
Perceptions of co-operative's impacts.
Impact’s perception Positive Negative Both ¢
Co-operative A Yes v
Co-operative B No
Co-operative C Yes v v v
Co-operative D Yes v
Co-operative E No

¢ Impacts are positive and negative.

B

be overcome.
5. Discussion

The research conducted, has allowed for the suggestion of important
contributions and scientific implications, in what concerns the re-
levance of cooperatives in the mining sector to achieve sustainability.
This research offers insights to the current literature on sustainability
status of the Brazilian mining sector and contributes towards existing
knowledge by improving expertise in the fields of the relations to local
communities and environmental impacts. Following these findings,
recommendations can then be derived which should be useful for both
companies and researchers in the field of social innovation models for
the mining and industrial sector.

Based on the results of the interviews, field research and literature
review, Table 8 summarizes a few examples of problems that Brazilian
SMAs tend to face and the possible contribution of the co-operative
approach to solve them. Recommendations are then proposed for key
actions to be considered to promote the effective engagement of these
companies with sustainable principles described by the Sustainable
Development Goals (SDG) designed for the mining sector (Columbia
Center on Sustainable Investment, 2016).

Mining co-operatives have an important repercussion in local scale
and could be key actors in extractive industries, providing a vital role to
many communities in the economic field. This raises questions with
regards to how successfully can the barriers be surpassed when diggers
are integrated into mining cooperatives and how this inclusion can
enhance social inclusion.

As demonstrated in the literature review, co-operative activities can
bring both economic and social benefits. The results of our research
show that the participating co-operatives were aware of these benefits.
However, the severe environmental impacts related to land use, dust
emission, and large amount of energy and water required for mining
activities, seem to be ignored by the interviewees. These results cor-
roborate the idea that negative concerns and in particular environ-
mental issues remain poorly addressed in these mining cooperatives,
which tend to value mainly social and economic benefits. Moreover,
even when those social concerns are acknowledged, the practical im-
plementation of measures to benefit communities is still extremely
scarce.

The use of co-operatives principles aiming for a collective work can
bring important benefits to co-operative members through the im-
provement of their skills, offering technical assistance and training. It is
also important to highlight that in line with National Department of
Research Mineral - DNPM (2016) lack of knowledge in mining fields and
specialized staffs are important challenges to be overcome bysmall-
mining activities. In fact, most of the identified key actions are somehow
related to the low academic background of the members of the
cooperatives and the need to increase knowledge through training
activities directed towards diggers and managers. Moreover, as Massaro
and de Theije (2018) highlighted the social participation and partner-
ships among government, universities and local co-operatives are im-
portant factors for the development of this sector, which is still far from
being achieved for this group of co-operatives.

Finally, it is worth mentioning the generalized reduced awareness of
the co-operatives principles as most members tend to see themselves
more as employees than as members of the co-operatives. In fact, this
lack of engagement with and perceived relevance of some of the prin-
ciples was already discussed in other sectors and countries (see for

example Oczkowski, Krivokapic-Skoko, and Plummer, (2013)) and
some authors argue that the values of new co-operators are changing
and individuality gains seem to prevail over communality (Puusa,
Hokkila, & Varis, 2016).

In particular, studies such as Mazzarol, Limnios, & Reboud (2013)
underline the importance of membership identity and loyalty as fun-
damental aspects for the cooperative survival and growth. This does not



Table 6
Actions for environmental impacts reduction.

ACTIONS
Recycling  Resources Water consumption  Solid Waste Liquids effluents  Renewable energy Energy efficiency (mechanisms
reduction (reduction) (minimization)  (minimization) sources available)
(use)
Co-operative A
Co-operative B v/ v v v
Coo-perative C
Co-operative D v
Co-operative E v/
Table 7 reasons argued by some of them for facing several barriers, either to
Required support to impacts’ reduction. operate or to understand the importance of sustainability.
In line with previous studies published by the Organization of
Support s . . . .
Brazilian Co-operatives ~OCB, the empirical findings of this research
Monetary  Specialized staff ~ Governmental — Administrative identified a list of problems faced by the participating cooperatives,
namely: (1) difficulties to follow the co-operatives principles; (2) re-
Co-operative A/ Y duced understanding of cooperatives principles by all (as some of the
Co-operative B v v g . p p p y (
Co-operative C v v members see the cooperatives as an employer company and expect
Co-operativeD v v v regular wages and do not understand sharing of profits concept); (3)

Co-operative E v

mean that the principles should be overlooked, but rather demonstrates
the need to adapt the organization format to the sector and to com-
munity context and to improve and adjust communication that should
be well targeted to both internal and external stakeholders.

6. Conclusions

In this research, sustainability in mining co-operatives was dis-
cussed along its three dimensions namely, social, economic and en-
vironmental, while taking into account the importance of these co-op-
eratives to the Brazilian mining sector. An empirical study was
conducted addressing in particular the case of non-metallic mining
cooperatives in the Paraiba state, Brazil. The possible benefits of the co-
operatives activities were summarized and its contribution towards
sustainability was analysed. Furthermore, the main barriers to ensure
sustainable practices in cooperatives were pointed out.

The research was based on a review of the limited available litera-
ture concerning mineral c-ooperatives and, due to the newness of this
topic (sustainability concerns) to mining co-operatives, the research
attempted to empirically analyse data collected from a set of Brazilian
mineral cooperatives. Moreover, the study allowed to propose a re-
search approach supported on interviews which, although being fo-
cused on the mining sector, can be easily adapted to different sectors to
understand how the co-operative principles are acknowledged and
considered in practice. Additionally, it can be understood if and how co-
operatives can effectively contribute to deal with sustainability chal-
lenges in particular in what concerns the social dimension and local
population concerns. As such, the practical implications of the study are
particularly relevant for the mining sector but the scientific usefulness
of the research methodology can go much beyond one specific sector
allowing to assess the relevance of the cooperatives business model to
reach effective networks for sustainability

6.1. Co-operative challenges and barriers

Co-operatives have been important instruments in twofold: to sup-
port diggers on improving their activities and to support small-mining
activities to overcome their major challenge, namely their legal for-
malization.

The co-operatives that participated in this research are relatively
young; all of them have ten years of operation or less. It is one of the
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difficulties on the legal formalization of the business activities at the
Public Administration Institutions; (4) lack of skills to manage the co-
operative; (5) reduced governmental support; (6) shortage of working
capital and (7) lack of training of specialized staff.

Activities of co-operatives should take into account the seven co-
operatives principles. However, these principles seem to constitute
challenges to the co-operatives included in this research, since some of
these principals are ignored. In fact, the interviews with the five par-
ticipating co-operatives provided indications that only one of the seven
co-operatives principles is being followed by all of them, namely the one
concerning voluntary and open membership. Four other principles
related to required education, training and information and in-
dependence, cooperation among Co-operatives and concern for com-
munity were followed by two out of the five cooperatives; these had
support in training by a public organization, namely a university.

For the rest of the participating co-operatives that do not adequately
consider the principles, it could be justified by their members’ lack of
formal educational and lack of information about the principles
meaning. The investment in formal educational and information to co-
operatives members could facilitate a better understanding about the
importance of using the principles towards sustainable development of
the co-operative as well as benefits to the members.

The use of the co-operatives principles represents the key aspects
ruling this business model; when properly considered they can support
attaining  sustainability —objectives within mining activities.
Notwithstanding, findings in this research indicate that the partici-
pating co-operatives are not working in line with all those principles,
and have several difficulties to put them into practice which rises
concerns on their effective response to collective needs and contribu-
tion towards sustainable development at local and global levels.

The results indicate that in the long term, to overcome these barriers
an important first step for co-operatives would be to get support to
operate more efficiently in what concerns the use of both natural and
human resources. It is worth mentioning, that as cooperatives push into
remote geographical areas, depending on the raw materials availability,
they are also changing the lives of those people living there.

6.2. Sustainability in the mining co-operatives

To address concerns about sustainability in mining co-operatives it
is important that the companies are aware of the concept meaning and
its dimensions. From the interviews results the majority of the partici-
pating co-operatives are not aware of the sustainability meaning, and



Table 8

Future implications and recommendations — SMA’s diggers vs co-operatives benefits.

Source: CCSI (2016) and field research (2016).

RELATED SDGs

RELATED CO-OPERATIVE

PRINCIPLE

CO-OPERATIVES’ BENEFITS KEY ACTIONS TO BE TAKEN

SMAs’ PROBLEMS

17 -9

ADJUSTMENTS FOR CHANGES

Sharing risk and profits though collective work

Difficulties on accessing capital and financial

Disseminating the collective work meaning and its benefits to members

STRENGHTHENING ORGANIZATION

Access to credit

schemes

8-15-17

Possibility to legalize the work

Difficulty in formalizing the company

Strengthening the importance and image of cooperatives between members

Illegal work

highlighting the negative aspects of work illegally

DIALOGUE

10-17-8

Development of a network between cooperatives

High competitiveness between mining

Improving communication between cooperatives

and companies

companies

Difficulties to sell mining products

Lack of safety at work

11-13-4-12

WORKING SAFETY

Development of safety programs

Enforcing the use of Personal Protective equipment (PPE) and safety programs to

Investment in training

diggers

4-11-9

5,7

BUILDING PARTNERSHIP

Investment in training

Low educational level of workers and decision-

Creating partnership with universities to development of training programs to

makers

management board and diggers

17 -10 - 11

7 and 3

IMPROVING SOCIAL PERFORMANCE

Generating royalties to municipality

Lack of community engagement

Legalizing diggers activities and selling minerals through cooperatives in order to

Benefit sharing with local communities

generate royalties to municipality
BROADER CONNECTIONS

16 -17

Governmental support

Lack of regulation of mining activities

Building partnership with trade unions and strengthening the network with them

Lack of support of public entities

in order to make cooperative voices heard

R

only economic and social concerns are considered important to them,
ignoring environmental issues.

The obtained results showed that initiatives for sustainability in
mining co-operatives are still scarce in the Brazilian mining sector.
Interviewees were asked about their understanding of the sustainability
meaning and if it was considered in their activities; they were also asked
about disclosure or mechanisms to report sustainability. All ar- gued
that these issues are not taken into account; they even showed
difficulties in understanding the sustainability meaning and its im-
portance.

Strategies and actions towards sustainability need to be dis-
seminated and integrated into the co-operatives business model in
Brazil. Positive outcomes from the incorporation of sustainability con-
cerns on mining co-operatives activities can be expected if adequately
linking sustainability with economic benefits to co-operatives members,
social development of the region and stakeholders as well as environ-
mental impacts reduction.

6.3. Wrap-up and future work

This research’s findings contribute to the literature related to the role
of mining co-operatives in the Brazilian mining sector. Benefits and
barriers faced by them were underlined and key actions to be under-
taken were identified. Furthermore, this research provides additional
discussion about the importance of co-operatives business model as an
instrument to support small-mining activities, unveiling these issues
mostly absent in the current literature.

Moreover, the proposed methodology based on a set of case studies
and face-to-face interviews was proved to be a successful approach to
improve scientific understanding of the social concerns related to the
mining exploration, showing that, as Flyvbjerg (2006) highlighted, case
study may be central to scientific development. The study showed the
relevance of using a direct contact to stakeholders to understand their
concerns and their difficulties to deal with the formalization processes.

As outlined, co-operatives business model is based on a set of
principles, most of them linked to sustainability principles. Assuming
that co-operatives will be able to combine sustainability and co-op-
eratives principles, they may contribute to overcome the current idea
discussed in the literature that mining activities cannot be sustainable
in the long term. As such, mining co-operatives should be seen as im-
portant entities to be part of a network to improve the sustainability of
the mining sector and in particular increasing social welfare of local
communities.

Regardless of these potential contributions, it becomes evident that,
negative environmental impacts are still one of the major challenges to
be overcome. The lack of knowledge associated with a low level of
education from the co-operative coordinators, the perceived impunity
for noncompliance with the environmental regulations and low devel-
opment of local communities contribute to this environmental de-
gradation of the sector.

The need to build a good relationship with communities and the
environment has been realized in several countries where mining takes
place. The seek for building this relation is posing a challenge to the
Brazilian mining sector, even if not yet fully perceived; meanwhile,
further discussions in this direction pose relevant field for future re-
search. In particular, the issue of local communities’ perception and
acceptance must be further debated and studied as mining activities are
still a main source of conflict. Future research should then address not
only these perceptions but also strategies for local community en-
gagement and building truly participatory decision-making processes in
the cooperatives. Finally, new business models that can contribute to
increase awareness towards environmental impacts and minimize these
damages should be considered, including strategies embedding circular
economy concepts at cooperative level.
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