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Abstract:  

 

In this paper, we investigate the social preference patterns for the production of 

three non-renewable resources i.e. gold, uranium and rare earth elements. Using 

discrete choice experiment method, we show that heterogeneous social 

preferences for mining projects are mainly driven by the mineral, the proximity to 

mine as well as the basic knowledge about mineral world. Our findings suggest that 

institutions should design resource policies that include heterogeneous preferences 

for non-renewable resources. Otherwise, institutions assuming homogeneous 

preference for mining projects could misunderstand citizens’ expectations and face 

unpredictable social tensions.  
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1. INTRODUCTION 
 

Our contribution  

 

We investigate to what extent the design of mining projects may affect the social 

preferences of citizens. We look at things from the point of view of population to 

address the best compensation scheme for mining operations. Our paper examines 

the heterogeneity of social preferences for mining projects across multiple 

minerals in a resource-rich province of Canada, in Québec.   

 

Of particular note is that the Social Licence to Operate (SLO) does not identify the 

mineral effect on the preference tastes of citizens. We think on the contrary it is 

an important matter for decision-makers in mining companies to better discern the 

different public perceptions of minerals. Scope of public debates over different 

minerals could be broader than exclusively the local context.  

 

We estimate sources of heterogeneity across citizens and between minerals in a 

random utility framework: using the estimators (i) Mixed Logit model and (ii) 

Latent class model. Distribution of preference parameters are continuous for the 

former estimator while the latter estimator is based on a discrete distribution.  

Our preferred estimator is the latent class model as public debates over mineral-

led development are very often polarized between classes of opponents, supporters 

and indifferent people (***).  

 

We find that the total willingness to accept (WTA) for new mining projects vary 

significantly between $** and $**. Our results stress on a strong heterogeneity of 

preference patterns for the production of non-renewable resources. For all the 

three minerals, contests for the opening of new mine are mainly motivated by …  

The technologies used to extract the mineral are of importance for citizens’ 

perceptions. 

 

Our paper finds some evidences of conflicting perceptions between mining 

communities and general population. Both local and general populations could be 

subject to welfare loss, but in different ways.  
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We hope to provide useful guidelines for the mineral-led development to improve 

good corporate governance of mining companies in accordance with social 

preferences of citizens. 

 

Our paper explores social concerns of mining operations in a developed country, 

Canada, and could be easily replicated in developing countries. 
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2. LITERATURE REVIEW  

 

Opposition to mineral resource projects 

  

The relationship between social conflicts and mineral resource development have 

been extensively highlighted (Collier and Hoeffler, 2004; Ross, 2006; 

Brunnschweiler and Bulte, 2008; Aragon and Rud, 2013; Berman et al., 2017). 

Community activism and opposition are more significant regarding the failure of 

mining projects to address unanticipated environmental concerns (Northey, Mudd 

and Werner, 2017). Historical accidents and disasters raise great challenges for 

mining industries to restore confidence with public opinion. Examples of project 

failures are the collapse of the tailings dam at the Samarco mine in Brazil in 2015 

(Kemp, Worden and Owen, 2016) or the Deepwater Horizon in the Gulf of Mexico 

(Franks et al., 2014).  

 

From the point of view of mining companies, social conflicts affect significantly 

mining operations through delay, interruption and shut down of projects (Prno and 

Slocombe, 2012; Browne et al., 2011;). For large scale mining projects, Franks et 

al. (2014) document high costs of social conflict due to opposition and civil protest. 

The authors conclude that earlier identification of needs and improved analysis and 

management of social and environmental issues may prevent unwanted costs and 

disruption. In order to ensure the viability of the mining sector, companies are 

increasingly aware about the social, environmental and economic issues. 

 

Social licence to operate (SLO)  

 

Social licence to operate (SLO)4 is an attempt by mining industry to reconcile the 

needs and expectations of stakeholders (Owen and Kemp, 2013). This concept 

appeared in the 1950s as a response of mining industry to mitigate social risks 

(Boutilier and Thomson, 2011). Regardless of the sector, global standards for good 

corporate governance influenced the SLO in mining industries. The International 

Standards Organisation (ISO) Guidance on Social Responsibility (ISO 26000) was a 

first step in this sense.  

                                                        
4 As Moffat and Zhang (2014) mentioned, SLO is common to a large range of industries including 
pulp and paper manufacturing, alternative energy generation as well as agriculture.  
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Guiding Principles on Business and Human Rights in the United Nations report 

(2012) highlight the unequal distribution of impacts from industrial development.  

 

Additionally, specific initiatives for mining sector led mining companies to be more 

and more aware of social and environmental citizens’ concerns. Environmental and 

social performance standards launched by World Bank and International Finance 

Corporation (IFC) give important guidelines for the global mining industry. 

Implemented in 51 resource-rich countries, Extractive Industries Transparency 

Initiative (EITI) provides global standards for the good governance of mining 

industry by improving transparency and accountability in extractive industries.   

 

Concerns for SLO about the mineral-led development cofound local community 

perceptions as well as societal perceptions. Owen and Kemp (2013) stress on 

conflicting interests between local communities and general population faced to 

the development of mineral resource projects. Lack of contests does not induce 

that the mining companies totally succeed in obtaining SLO as community actors 

may spend time to organise themselves and take the opportune moment to voice 

opposition (Owen and Kemp, 2013).  

 

Compensation scheme for mining operations could be a mismatch with the 

perceptions of local communities and general population. The non-market 

valuation of resource projects is an interesting tool to capture ex-ante the social 

preferences before the mining projects being under the way.  

 

Stated CE method for energy projects and resource projects 

 

Henceforth,  an abundant literature covers the non-market valuation of social 

acceptance over new projects related to renewable or/and non-renewable 

resources. Stated choice experiments is a common method to elicit the willingness 

to accept for new windfarms (Ek et Persson, 2014; Strazzera, Mura et Contu, 2012), 

for compensation programs (Kermogaret et al., 2016), for energy projects (Contu, 

Strazzera and Mourato, 2016) as well as for mining projects (Rolfe and Windle, 

2015; Ivanova and Rolfe, 2010; Spyce, Weber and Adamowiz, 2012; Garrod and 

Willis, 2000).  
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Contingent evaluation and CE for mining projects 

 

In this paper, we investigate the social preferences of mining projects that 

generate a wide range of externalities. Non-market valuation literature focuses on 

positive and negative externalities associated to one particular non-renewable 

resource. In contingent evaluation, Pemberton et al. (2010) investigate 

environmental resources preservations faced to copper extraction. Mendoza and 

Tilton (2000) study the willingness to pay for environmental programs to mitigate 

mining impacts from iron ore. Damigos et al. (2016) estimate the willingness to pay 

for landfill mining plans without pointing out what minerals are.  

 

Using stated choice experiments Garrod and Willis (2000) assessed the social 

preferences from new quarry projects. Ivanova and Rolfe (2010) asked local 

population for their expectations from a town development program in order to 

compensate the costs from a new coalmine5. Rolfe and Windle (2015) analyzed the 

impact of mining expansion for current mines extracting coal and coal seam gas. 

Spyce, Weber and Adamowiz (2012) estimated the wellbeing from aboriginal and 

non-aboriginal land use faced to cumulative effects of regional development 

including mining development.  

 

Distance effects on the preference parameters 

 

Distance is an important component of social acceptance of new projects over 

renewable resources (Jones and Eiser, 2010; Van der Horst, 2007; Devin-Wright, 

2005) and non-renewable resources 6  (Contu, Strazzera and Mourato, 2016) 

commonly known as Not in my backyard (NIMB) syndrome. Environmental impacts 

and economic benefits from mining development are a decreasing function of the 

distance7 (Aragon and Rud, 2014; Aragon and Rud, 2013; Dell, 2010). Citizens would 

be subjects to NIBY syndrome when the new hypothetical mine was closer to their 

house.  

 

                                                        
5 Gillespie and Kragt (2010) studied the local wellbeing faced to a new underground coalmine. 
6 Proponents have some flexibility over the localisation of projects with renewable resources such as wind 
farms (Brennen et VanRensburg, 2016) and nuclear energy (Contu, Strazzera and Mourato, 2016). But 
mining proponents have less flexibility in relocating the new mine as conditional due to the specific 
localisation of mineral deposits. 
7 Within a 0 to 20 km radius from the mine, Aragon and Rud (2014) find 40% of agricultural 
productivities’ decrease over 1997-2005. Dell (2010) shows that consumption strongly increases within a 
25km radius. Following gold mine’s expansion, Aragon and Rud (2013) show increases in real income and 
nominal income until it becomes insignificant beyond 100km. 
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3. Non-market valuation of mining projects  

 

Social preferences of mining projects 

 

We investigate the social preferences for mining projects in Québec, Canada. In 

summer 2017, we collect web-survey questionnaires from 1500 respondents 

belonging both to mining communities and non-mining communities. In our 

experiment, the new hypothetical mines may vary across minerals and distances 

between respondents’ houses and mining sites. We aim at capturing a large extent 

of mining contexts. Patterns of social preferences for mineral resource 

development may vary between mining projects. Some variations in the 

characteristics of mining projects could result in variations of social welfare. For 

instance, mining proponents using different technology to extract the resource 

would affect risk perceptions for citizens8. See for example Farrer et al. (2017) 

that document changes in risk perceptions from vertical wells to horizontal 

hydrofracturing.  

 

 Social preferences across minerals 

 

In Québec, there are 30 operating minerals including precious metals, ferrous 

metals and industrial minerals. Our approach focuses on the study of social 

preferences for precious minerals and ferrous excluding industrial minerals. Alone, 

ferrous metals and precious metals concentrated in 2016 94.6% of expenditures for 

mineral development in Québec (Institut de la statistique du Québec, 2017). We 

investigate the production of three minerals: gold, uranium and rare earth 

elements9.  

In Québec gold is well accepted regarding the historical context of mining 

extraction10 while exploration and production for uranium were subject to several 

oppositions 11  in 2015 (BAPE, 2015) falling the mining project of uranium. The 

production of rare earth elements raises current environmental and social issues in 

                                                        
8  Indeed, use of different pollutants to extract the resource would result in different 
environmental burdens between mining deposits. 
9 In Québec in 2016, gold represents 52.7% of expenditures for mineral development. Rare earth element 
and uranium represent 4.1% and **% of exploration expenses (Institut de la statistique du Québec, 2017).  
10 Gold had been traditionally exploited in Québec since 1800 while mining deposits of uranium and rare 
earth elements have been identified through mining exploration.  
11 Bjorst (2016) reports intensive debate about new mining projects of uranium in Greenland.   
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China (Ali, 2014) and had been currently discussed in Québec during public debates 

(BAPE, 2016).  

Section of the questionnaire  

 

The survey is divided into four parts. The first part evaluates the general 

perceptions about mining industry related to trust in mining stakeholders, 

environmental and health risks as well as preferences for renewable and non-

renewable sources of energy. The second part tests the basic knowledge of 

respondents with mineral world in terms of history, norms, geology and impacts. 

The third part provides some details about the opening of the new mine such as the 

mineral, the distance from the dwelling, the operating period, the local economic 

spinoff in accordance of environmental standards. Short descriptions of the new 

mineral (including a picture of the mineral) and the characteristics of the mining 

project are also provided. The final part includes the sociodemographic 

information. 

 

Hypothetical mines 

 

From May to November 2016, we conducted an in-depth qualitative study among 63 

stakeholders belonging to the mining sector. We obtained thirty different factors of 

social preferences related to mining projects and we ranked them each time one 

factor was mentioned by a stakeholder. Expert judgements from a multidisciplinary 

research team sum up the final output of our qualitative study into six main 

attributes. Table 1 mentioned attributes and levels of new hypothetical mines. 

Project plans vary across six attributes related to environmental, social and 

economic factors. 

 

The opening of hypothetical mines proposes two alternatives of project plans and 

the option “statu quo” being described as the current situation without a new 

mine. By not imposing the acceptance of project plans, respondents could express 

their protest against the new mines. Mining development raises environmental, 

social and economic concerns in the society that may slow or prevent the 

development of a mineral resource project (Northey, Mudd and Werner, 2017). 
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Table 1 – Attributes and levels  

 

Attributes Levels 

(i) Mine types 
Open-pit mine (baseline) 

Underground mine 

(ii) Water quality monitoring 

Mining company (baseline) 

Government 

Independent committee  

(iii) Presentation from the 

project proponent  

Newspaper advertisement (baseline) 

Information session with a mediator  

Co-construction with the community 

(iv) Partnership structure 

Private sector (baseline) 

Private sector and Government 

Private sector and Region  

(v) Job creation  

200 jobs (baseline) 

500 jobs 

800 jobs 

(vi) Household’s tax rebate for 

the next ten years 

100$, 200$, 300$, 400$, 500$, 600$ each 

year for 10 years 

 

 

i. Mine types 

 

Non-renewable resources occur in deposits of various grades (Krautkraemer, 1998). 

Technical constraints of mining sites may impose the technologies used to extract 

the minerals: open-pit mining for lower quality of mineral deposits and 

underground mining for higher quality of mineral deposits. In the view of citizens, 

open-pit mining raises stronger concerns than underground mining and leads to 

more social conflicts (Mining Watch, 2014). Environmental consequences are 

stronger during open-pit exploitation regards to the huge amounts of extracted 

rock 12  (Bergeron et al., 2015). Underground mining implies less aesthetic 

differences of landscape than open-pit mining (***). If the respondents are 

                                                        
12 Aesthetically viewed, underground mining is less visible than open-pit mining (Bergeron et al., 2015). 
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unfamiliar with mining operations, we provide pictures about underground and 

open-pit mining as well as a short description.  

 

 

ii. Water quality monitoring 

 

In Québec, Bergeron et al. (2015) note that mining impacts on sources of drinking 

water are one of the major issues for mining communities13. In USA, Muehlenback, 

Spiller and Timmins (2015) find similar evidences of stronger negative impacts for 

groundwater houses. Institutions are important safeguards to ensure that mining 

operations are conformed to environmental standards. Standard environmental 

monitoring depends mainly on the mining companies’ duties in many resource-rich 

countries such as Québec, Australia, United States, South Africa, etc. The current 

system in Québec let the mining companies to be in charge of taking samples14 of 

liquid effluents, record data on an information system platform of the government 

website (MERN, 201*). During this process, several NGOs are worried about the 

transparency of data (MiningWatch Canada, 2014) reflecting that citizens want 

more reassurance concerning the collect of data15.   

 

iii. Presentation from the mining proponent  

 

Mining proponents play a great part in the communication and the promotion of 

their project16 (***). Different models of communication are applied in the mining 

context with variable outcomes (***). Arnstein (1979) describes three levels of 

commitment for social actors: (i) lack of participation, (ii) symbolic participation 

and (iii) citizen power. In our design of project, we consider these three levels of 

commitment in the context of mining operations. Mining companies are not 

restricted in the way they prefer to announce their project to the population. 

Institutional norms require minimum corporate commitments if the production 

levels of resource extraction exceed ** of ton by day. We assume that mining 

                                                        
13 Results from our qualitative study support the observations of Bergeron et al. (2015).  
14 An analytical laboratory is accredited to analyze the accuracy of data. 
15 Some mining companies decided to be more transparent by involving the community in the monitoring 
process. For instance, the Raglan mine in the north of Québec involved some citizens of Innu community 
to collect water data nearby the mine. 
16 The government may give some advices to the mining proponent if requested, but this is mainly the 
matter of the mining proponent. 
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companies are under this level production and are free to fix their commitment 

degrees.  

 

 

 

 

iv. Partnership structure  

 

Amounts of billions need to be invested to undertake a mining project. The private 

sector through shareholders could get together to invest in the project. Sometimes 

the Government invests in the project to complement the rest of needed money. 

Foreign proponents through a partnership with the government could more easily 

implement their projects in the communities. In Québec, partnership with regional 

actors and institutions appeared more and more within the last years. 

 

v. Job creation  

 

Opportunities for job creation is a keen argument for the proponents when 

implementing their mining projects. Most of the mining projects are implemented 

in remote regions or mono-industrial regions strengthening the impact of local 

economic spinoff. Communities facing high level of unemployment and local 

economic crisis would be more sensitive to job creation’s argument17.  

 

vi. Tax rebates 

 

Tax rebates for households is the monetary attribute. We assume that the 

government will decide to transfer a part of the mining royalty to households 

through the financial vehicle of tax reduction. From the point of view of citizens in 

Québec, this financial vehicle is likely to be credible as political elections took 

place in October 2017, two months after the field study was conducted.  

 

Distance treatment  

 

                                                        
17 In order to be realistic as possible, the highest and lowest levels of job creation are compatible 
with the mine type.  In most cases, open-pit mines are more intensive in labor force than 
underground exploitation for the same size of mineral deposit. 
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We capture the phenomenon of NIMB by randomly assigning different ranges of 

radius18 from the mine: (i) between 0-20km, (ii) between 20-100 km, (iii) more 

than 100km. This approach contributes to distinguish the social preferences 

between mining communities close to the mine and non-mining communities far 

away.  

CE design 

 

The full factorial design of our experiment is composed of 972 choice pairs. We 

applied the partial factorial design to finally obtain 36 choice pairs. Our design of 

choice sets used the D-efficiency criteria to obtain an orthogonal design and 

eliminate any dominant strategies. We divided the choice pairs into 6 blocks of 6 

choice sets such that each questionnaire presented six choice sets. For each choice 

set, the respondents have to choose between two alternatives of project plans and 

the “no-choice option”.  

 

Figure 1 – Example of choice card  

 

                                                        
18 Hypothetical mines would be unrealistic when proposing to the same respondent different minerals at 
the same time and location. Otherwise, mineral deposits of gold, uranium and rare earth elements shall be 
unlikely at the same place. 
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4. Models for resource preferences 
 
We model preferences for mineral resource projects in a random utility model 

(McFadden, 1974). We explore two sources of heterogeneity in this random utility 

model framework within sample and between sample.  

 

In choice situations  , choices between   alternatives of projects reflect utility derived 

from the characteristics of resource projects such as:  

 

                      

 

   

            

 

The utility of agents (     includes (i) a systematic component (   ), which is composed 

of a linear combination of attributes and (ii) a random component (   ). In our case, the 

deterministic component of utility is composed of the six characteristics of the mining 

projects presented in table 1.   represents a vector of preference parameters which are 

constant across alternatives. An alternative specific constant (    ) affords the 

advantage of capturing the preference over statu quo.  

 

We use two models specification to elicit the willingness to accept related to mineral 

resource projects: multinomial logit and mixed logit models. Multinomial logit is a 

common estimator assuming homogeneous preferences across the population. The 

strong assumption in this model is that the random component depends on the 

independence from irrelevant alternatives following extreme value distribution (   ). 

Otherwise, alternatives of mining projects are independent and identically distributed 

with type I extreme value distribution.  

 

Interactions between attributes of mining projects and individual socioeconomic 

characteristics of decision-makers contribute to capture a part of the individual 

heterogeneity across the population. We explore heterogeneity sources between 

resources by using not only socioeconomic characteristics, but also by estimating the 

random utility model with Mixed logit specification.  
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In a second specification, we assess the welfare estimates of mining projects thanks to a 

mixed logit model, also called random parameter logit model. Mixed logit model 

overcomes the IIA problem of multinomial logit by allowing for unobserved 

heterogeneity in the slope preference parameters. In others words, the marginal utilities 

associated to project characteristics are allowed to vary between individuals.  

 

Utility is now defined as:  

                  

 

where    represents a vector of preference parameters which follow normal 

distributions.      follows a Gumbel distribution of type I which is independently and 

identically distributed.    represents …     is …  

 

               

 

The logit probability of the observed choice for citizens   in choice situation   is given by:  

            

 

   

 

 

 In the specification of latent class model, 
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5. RESULTS 

 

We implement the alternative specific constant (ASC) in the econometric specification of 

multinomial logit and mixed multinomial logit. The variable ASC captures the statu quo 

option described as the situation without the opening of a mine. This is the result of the 

influence on choice of unobserved attributes relative to specific attributes (Hensher et 

al., 2009; Rolfe et al., 2000).  

Implementing ASC is relevant for environmental and public goods (Dissanayake and 

Ando, 2015, Blaej et al, 2007) as some respondents could not be necessarily in favour of 

environmental and public policy changes. For instance, windfarms raised strong 

contests in Québec. A positive parameter for ASC indicates that respondents who have 

chosen the statu quo option increase their indirect utility independently from the 

alternative mining projects. Being forced to choose between policies and goods 

alternatives could bias welfare estimates (Blaej et al., 2007). Incorporating statu quo 

option is particularly relevant for the development of mineral resource projects 

regarding strong opposition faced to mining industry (***).  

 

For all the three minerals, respondents are averse to the opening of a new mine 

confirming that proposed changes in the mining projects do not fully compensate the 

respondents’ disutility. Respondents have a positive and significant welfare estimate of 

ASC indicating a strong preference for the current situation without a new mine. For 

uranium and rare earth elements, proportions of respondents that have chosen the statu 

quo option at least once are higher (respectively 24.2% and 22.1%). This means that we 

find stronger opposition for the development of these resource projects compared to the 

opening of a new gold mine (20.1%). 

 

MNL models 

 

Table 2 presents MNL model specifications including the alternative specific constant 

(ASC). For each mineral, we estimate interaction effects between respondents’ 

characteristics and preferences for no new mine in columns 2, 4 and 6. Individual 

characteristics include standard socioeconomic variables such as income, sex, and 

holding a country home. Additionally, we control for the effect of experience with 

mining projects by interacting ASC with trust in mining industry, having been an 

employee for mining companies and developed social networks.  
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We find that for all the three minerals having a country home significantly increases 

opposition to new mining projects, while trusting in the mining industry decreases 

significantly contests for the production of resources. The interaction of statu quo option 

and others characteristics caused mixed results across minerals. For uranium and rare 

earth elements, respondents who have worked for a mining company have a low 

preference for protest against mining projects.  

 

Table 2 – Results of Multinomial Logit  
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For gold experiment, respondents who know someone working in the mining sector 

prefer alternatives of mining projects instead of the statu quo option. Gender plays a role 

in the social preferences for the production of uranium and individuals with higher 

income reduces their protest against rare earth elements. On average, being experienced 

with the development of mineral resource projects reduces protests against the opening 

of new mines.  

 

Until now, we do not compare the preference patterns across minerals and not 

distinguish perceptions over the three minerals. Hence, we test the interaction effects 

with the perception of homogeneous good between gold, uranium and rare earth 

elements. If the respondents consider homogeneous mining impacts between minerals, 

they will protest more against the opening of a new gold mine. For uranium experiment, 

respondents who confuse mining impacts between uranium and rare earth elements 

(M2M3) are against the production of uranium. Interestingly, respondents who consider 

similar impacts between gold and rare earth elements (M1M3) have low preference for 

protest while those who see close impacts between uranium and rare earth elements 

(M2M3) are more against uranium extraction.  Put another way, this result suggests that 

uniformed citizens could judge similar characteristics across minerals explaining why 

they would choose for or against new mining projects.  As uranium is perceived as a 

dangerous mineral due to its radioactivity, thinking of similar mining impacts between 

uranium and other minerals could lead respondents to protest more against any 

projects related to other minerals. On the contrary, respondents who refer to close 

mining impacts between gold and other minerals could have low preference for protest 

against other minerals.  

 

For all the three resources, changes in the aesthetic view of landscape through 

underground mining are preferred to open-pit mining. Respondents prefer that 

environmental monitoring for water quality has been in charge of the government or an 

independent committee instead of mining companies only. Social preferences over the 

partnership of mining projects are different across minerals. Respondents are in favour 

of partnership between mining companies and regional partners for the opening of a 

gold mine while they prefer public-private partnership concerning the production of 

uranium and rare earth elements. Obviously, citizens attach importance to more job 

creation. About the compensation of payment vehicle, tax rebate has a little significant 

positive effect on the preference for the development of new mining projects.  
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Table 3 – Results of MNL model with interactions 
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Table 3 presents results of MNL estimations similar to table 1 but including the 

interaction between distance and characteristics of the resource projects.  

For gold experiment, distance has a significant negative effect on the type of mine. Thus, 

respondents far away the new gold mine would be paying less attention on the aesthetic 

consequences of mining on landscapes. Other characteristics of the mining project are 

not affected by the distance.  

Tax rebate  

 

Mixed Logit model  

 

Table 4 – Results of mixed logit  

 

 

In the mixed logit model, non-cost attributes are defined as random parameters while 

the payment vehicle and the alternative specific constant (ASC) are fixed parameters. 

Standard deviations represent unobserved heterogeneity in the preferences related to 
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resource mining projects. Our result suggests strong heterogeneity across the 

preference patterns of minerals.  

The standard deviations of random variables of random preference parameters are 

highly significant showing the importance of unobserved heterogeneity for these 

coefficients.  

 

Table 5 – Results of Mixed Logit (distance effects) 
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We explore the heterogeneity of preference patterns for multiple non-renewable 

resources by assessing a three-latent class specification for all the three minerals. We 

find that the optimal number of class latent is three by comparing …  

 

Table – Latent class model 

 

Gold 
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For the experiment of a gold mine, respondents belonging to class 1 and class 2 have 

strong protests against the new mining project, while those who belonged to class 3 are 

in favour of new mining projects. Class 2 has only strong concerns for the environmental 

monitoring of water quality but does not consider other characteristics of mining 

projects. Class 1 prefers that the environmental monitoring would be led by an 

independent committee while class 2 and 3 prefer government’s responsibility instead 

of independent committee’s responsibility. Contrary to the indifference of class 1 and 2, 

class 3 largely prefers underground mining than open-pit mining. Class 3 is indifferent 

about the presentation of proponents although the class 1 is in favour of a co-

construction between the mining proponent and the community. Again, class 1 prefers a 

partnership with regional partners than with the government. Both class 1 and class 3 

attached importance to more job creation. Interestingly, class 1 is sensitive to tax rebate.  

 

Uranium  

 

Respondents in the class 1 have strong contests against the opening of a new uranium 

mine, while respondents in the class 3 have lower protests against the new mining 

project. Class 2 seems to be favorable of the new mine. Class 1 and class 3 prefer 

underground mining suggesting strong preferences for low changes in the landscape. 

Environmental monitoring for the water quality should be the responsibility of the 

government for the class 3 while being the responsibility of an independent committee 

for classes 1 and 2. Members in class 1 and class 2 have preferences for an information 

session and those in class 2 are more interested in the co-construction of the mining 

project with the community.  Respondents in the class 1 are indifferent about the 

partnership structure. Additionally, they are indifferent about the job creation and are 

worried about the huge rise of labor force.  Class 2 and class 3 want the government to 

monitor the water quality and they are also sensitive to the job creation. All the three 

classes would like a monetary compensation through tax rebate.  

 

Rare earth elements  

 

Overall, respondents in class 1 and 2 are opposed to the opening of a new REE mine, but 

conversely, respondents in class 3 are in favour of it. In the experiment of REE, classes 2 

and 3 have high preferences for underground mining compared to open-pit mining. 

Respondents belonged to the class 1 are indifferent facing changes in the characteristics 
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of the mining projects. Members in class 2 prefer a monitoring by an independent 

committee and those in class 3 prefer a monitoring by the government. Members in class 

3 attach more importance for the presentation of the mining proponent and they prefer 

strongly a co-construction with the community than just information session.  Class 2 

and class 3 are in favour of a public-private partnership as well as job creation. 

Respondents in class 3 are interested in tax rebate following the opening of the new 

mine.  
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Table * - Latent class model (including knowledge, risks and trust)
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6. CONCLUSIONS 
 

Our paper has significant implications for new design policy. Mineral hetrogeneity 

ought to be taking into account as people over-estimate or under-estimate costs 

and benefits from mining projects. Hence, policy should be designed in a way that 

reflects the heterogeneous SA. Indeed, we highlight the importance of 

heterogeneous risks, which provides a partial explanation for the observed 

differences of perceptions between populations and regions. Innovation plays a key 

role in the perception of heterogeneous risks by the population. For now, the 

diversity of the mining context makes the understanding of SA more difficult. More 

research is needed to better understand the mechanism behind the perception of 

heterogeneous risks. 
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Dustbin 

 

Kemp, Worden and Owen (2016) stress on unpredictable social impacts from mines 

while being anticipated as manageable at first.  

 

 


