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Quantifying upstream impacts
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A3. Employment 

The number of people directly employed within each region’s 
gold industry was estimated using an analysis based on the 
recorded level of output. First, a regional average output per 
employee was estimated from the information provided in 
company accounts, the World Gold Council Responsible gold 
mining and value distribution survey, and This is Gold survey. 
As illustrated in the formula below, the average output per 
employee in a region was then compared against the total gold 
output recorded by GFMS, Thomson Reuters Gold survey for 
the same region to give an extrapolated estimate of the number 
of workers directly employed in each region j as shown in the 
following equation:

Direct employment  
j  =  Gold output  

j  
Average output per employee  

j   

A3.1 Indirect employment 

Estimates of the direct employment were combined with the 
findings from our multiplier analysis to obtain a measure of 
the number of jobs indirectly created through the gold mining 
industry. The table below lists the data sources, regional 
groupings and estimated median values which were applied 
to the direct employment figures in order to estimate indirect 
employment. 

Table A1.2: Employment multiplier analysis  

Industry Location Direct impact Indirect impact 
Direct and 

indirect impact Source 

Africa (not including South Africa)

Mining Tanzania 1.0 7.6 8.6 ICMM (2007)58 

Gold mining Tanzania 1.0 6.87 7.87 Ernst & Young (2013)44

Cooper mining Zambia 1.0 2.61 3.61 ICMM (2014)45

Gold mining Tanzania 1.0 3.0 4.0 World Gold Council (2009)59  

Gold mining Mali 1.0 6.0 7.0 United Nations Conference on Trade and 
Development (2007)60 

Median value 6.0 7.0

North America, Oceania, Europe and South Africa

Gold mining Canada 1.0 1.92 2.92 Dungan, P., Murphy, S. (2014)52   

Gold mining Canada 1.0 1.44 2.44 Dungan, P., Murphy, S. (2014)52   

Gold mining Australia 1.0 2.13 3.13 Minerals Council of Australia (2013)61  

Gold mine New Zealand 1.0 1.19 2.19 Brent Wheeler (2003)53

Gold mining Romania 1.0 3.25 4.25 Oxford Policy Management (2009)54

Mining USA 1.0 1.8 2.8 Barnett, C (1999)55 

Mining South Australia 1.0 3.0 4.0 Barnett, C (1999)55

Median value 1.92 2.92

South America

Mining sector Peru 1.0 4.0 5.0 Mining Institute of Engineers of Peru (2010)62 

Mining sector Peru 1.0 1.9 2.9 World Gold Council (2011)46

Metals mining Chile 1.0 4.41 5.41 McCurdy, K., Keresztes, T. (2012)46

Large copper and gold mines South America 1.0 2.84 3.84 Ernst & Young (2013)44

Medium gold mines South America 1.0 2.28 3.28 Ernst & Young (2013)44

Median value 2.84 3.84

Asia, Russia and CIS

Silver, gold and copper mine Mongolia 1.0 2.05 3.05 Stokes, E. (2005)56

Median value 2.05 3.05

Full sample median value 2.73 3.73
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Employment multipliers vary significantly



Quantifying downstream beneficiation 
impacts
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Quantifying shared-use infrastructure 
impacts

Costs/benefits of a range of shared infrastructure projects

1= low, 2= medium, 3= high

While sharing is generally beneficial, the associated 
costs vary substantially between projects

SOURCE: Vale Columbia Center; McKinsey Global Institute analysis 
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Quantifying GHG impacts

S 1,740 sqkm concession

S 580km railway line & port

S 35mtpa of  iron ore

S 18 million tons of  CO2 over project life
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Carbon offset of  CamIron CO2 footprintCamIron Project

S Proposal to protect Forest 
Management Unit 10034 - 164,000 ha 
of  intact forest from logging by leasing 
area for $6/Ha per year

S If  the concession remains unlogged, 
offset 4.5 million tons of  CO2



Quantifying environmental risks

S Around 300 tailing 
dam failures have been 
reported between 1915-
2016

S Overtopping is failure 
mechanism in 30-40% 
of  cases

S Calculated hazard 
rating based on:

S Dam height

S Tailings stored

S Distance traveled

S Impacted area

BARRAGEM	
ITABIRUÇU
230	Mm3

Samarco Rating:	29.3
Several	dams	are	much	
higher

Tailings	Dam	Facilities	– Hazard	Rating	for	Minas	Gerais,	Brazil
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Summing up

S Focus on fiscal aspects important particularly in the oil sector

S Non-fiscal positive linkages to extractive industry investments 
often reviewed/negotiated separately, but may be of  key 
importance to both parties

S Negative externalities, risks and opportunity costs are not priced 
into project appraisals. However, these externalities are 
particularly relevant for impacted regions

S There is a need to provide stakeholders with tools to be able to 
integrate non-fiscal impacts of  extractive industry investments in 
sector & project appraisals. 

S Probalistic impact assessments improve with more data from 
existing case studies. 

S Such tools could also help improve risk monitoring. 


