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Abstract  

In this paper, we study how mine openings change local societies in the Nordic countries. Our study 

is based on register data at the municipality level from Norway, Sweden, and Finland. We 

document that a mine opening increases employment in the municipality where the mine is located 

and that the demand shock has a direct effect on the mining sector as well as propagates to other 

industries. Our results also reveal that mine openings increase the population, both in the 

municipality where the mine is located and in the surrounding region. Finally, we document that a 

mine opening increases the male share of the population of the municipalities, gives it a more 

pronounced U-shaped age profile, and that all education groups increase in size; the numbers, 

however, are larger for people with lower-level educations.  
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1. Introduction 

Mines and other large-scale projects can change societies. The establishment of the Trans-Alaskan 

Pipeline System had a dramatic impact on wages and employment in Alaska (Carrington, 1996), 

and large mining projects in Peru (Aragón & Rud, 2013) and the United States (Black et al., 2005) 

produced interesting economic and industry dynamics. What is less clear is how such projects shift 

a broader set of socioeconomic variables. To shed light on this issue, we study mine openings in the 

Nordic countries where the mining industry has a long tradition and where register data is available. 

This allows for a detailed assessment of how employment, the industry structure, and the human 

capital distribution change in a municipality when a new mine opens.  

One theoretical model useful for studying large-scale projects is the spatial equilibrium model 

outlined in Moretti (2010, 2011). The model stresses that a demand shock (such as a mine opening) 

will have a direct effect on local employment in the affected industry, and that it will propagate to 

other industries such that the industry composition changes. We study these dynamics as well as 

changes in the human capital distribution.  

Extractive industries have been studied extensively, and resource abundance has been linked to 

macroeconomic performance (Sachs & Warner, 1995, 1999, 2001; van der Ploeg, 2011). Sachs and 

Warner’s prominent cross-country studies present evidence suggesting that countries with a high 

ratio of natural resource exports tend to have lower growth rates. In contrast, papers studying the 

effect of extractive industries using within-country variation often find positive effects on 

employment and income (Allcott & Keniston, 2014; Aragón & Rud, 2013; Black et al., 2005; 

Kline, 2008; Michaels, 2010). Our study falls into this latter category.  

The effects of mines and other large-scale projects have been assessed using a variety of settings 

and methodologies. One class of papers identifies local impacts by studying one large-scale project. 
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An important example is Carrington’s (1996) study of the Trans-Alaska Pipeline System in the 70s. 

Viewing the construction project as a substantial anticipated and temporary labor demand shock, he 

establishes significant positive shifts in employment, population, and earnings during construction 

and a reversion in earnings and the employment/population ratio once the pipeline was completed. 

Aragón and Rud (2013) take a related approach in studying the Yanacocha mine in Peru, which is 

one of the largest gold mines in the world. They find positive footprints of the mine on household 

income within a radius of 100 km from the mine.3  

A second class of papers uses geographical variation in the intensity of resource extraction or 

resource endowments. One such paper by Black et al. (2005) studies the impact of coal mines on 

local labor markets using the coal boom in the 70s and the bust in the 80s. An important finding 

from this study is that a booming coal industry has spillover effects to other locally-focused sectors 

such as construction, retail, and services. A related paper by Allcott and Keniston (2014) focuses on 

boom-and-bust effects in the oil and gas industry and establishes pro-cyclical movements in 

employment, migration, and wages. Another paper in this vein is the study of the long-term 

consequences of oil abundance in the Southern United States by Michaels (2010). This paper finds 

that oil-abundant counties had a higher population growth, a higher per capita income, and better 

infrastructure and that oil abundance created jobs in the mining and manufacturing industries. These 

results, however, stand in stark contrast to those established by Caselli and Michaels (2013), who 

use variation in oil endowments and production across municipalities in Brazil to establish that oil 

windfalls have moderate, if any, effects on local living standards, despite significant increases in 

reported spending on public goods and services.   

                                                           
3 Kotsadam and Tolonen (2016) find that the footprints of mines in Africa are even more local and within a 20-

kilometer radius from the mine.  
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The study by Kline (2008) represents a third class of papers. Kline uses (exogenous) variation in 

world prices of crude petroleum between 1972 and 2002 to study the effects on employment, hours, 

and wages in the US oil and gas field services industry. The results show that employment and 

hours respond immediately to higher prices and that wages respond somewhat later.  

The study most similar to ours is that of Kotsadam and Tolonen (2016), who use a multi-country 

longitudinal survey spanning the African continent and complementary information on mine 

locations to investigate the gender-specific employment effects of mine openings and closings. In 

their analysis, they find that large-scale mining in Africa produces local boom-bust economies with 

transient gender-specific employment effects.  

Our study differs from these earlier papers by paying particular attention to the Nordic context and 

to the life cycle of mines. Using the register data available in Norway, Sweden, and Finland, we 

show that mines have large local impacts. In particular, difference-in-difference, event study and 

synthetic control method estimates all show strong and positive employment effects in 

municipalities where new mines are established.  

In addition to assessing the direct employment effects, we investigate how the demand shock 

impacts the industry structure. We are able to document that, in addition to high growth in the 

mining sector, other industries such as construction, the primary sector (excluding mining), and the 

electricity, gas and water supply industry also experience employment growth in response to a mine 

opening. Hence, in line with theory, there is clear evidence that the positive demand shock (to 

mining) propagates to a broader set of industries. 

A key contribution of this paper is to address to what extent mine openings change a broader set of 

socioeconomic variables. A first result shedding light on this issue is that municipalities with mine 

openings experience a growth in population that matches the growth in employment. Mine openings 
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have only moderate effects on unemployment and the number of people outside the labor force. The 

results also show that the male share of the municipality increases when a mine opens, but such an 

increase occurs late and is modest. Equally interesting is it to note that mine openings make the age 

distribution more U-shaped and lead to an increasing number of people in all education categories 

(however, the number for people with lower levels of education is larger).  

The remainder of the paper is organized as follows. In the next section, we present data on the 

register data and the mines. In Section 3, we discuss our methodology, and we present the results in 

Section 4. Section 5 provides a discussion of the findings and concludes. 

2. Data 

In this section, we describe the data used in the empirical analysis. We use register data provided by 

the statistical bureaus of Norway, Sweden, and Finland. This information is complemented with 

data from the Fennoscandian Ore Deposit Database (FODD), which contains information about 

mines, their location, mining history, and commodity grades of deposits.  

2.1 Register data 

The register data is obtained from publicly available databases at Statistics Norway, Statistics 

Sweden, and Statistics Finland, or it has been acquired directly from these statistical bureaus. The 

data is thus of the highest possible quality. 

To identify the effects of mines on local societies, we use data at the municipality level. In our main 

sample (spanning 1995 to 2012), there are 1,035 municipalities (see Table 1). The average 

municipality has 18,315 inhabitants. There is some variation in municipality size across countries. 

The 290 municipalities in Sweden have on average 31,355 inhabitants. The 428 municipalities in 
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Norway and the 317 municipalities in Finland are smaller, with an average of 10,715 and 16,558 

inhabitants, respectively.  

[Table 1 around here] 

We focus the empirical analysis on a broad set of outcomes: employment, population size, 

unemployment, and people outside the labor force. We also assess the extent to which mines 

influence the industry composition and the age, gender, and educational distributions. An overview 

of the dependent variables is presented in Table 2. 

[Table 2 around here] 

2.2 Nordic mines 

Extensive exploration and large mining operations are currently taking place throughout 

Scandinavia (see Table 3 and Figure 1). There are 34 active mines across Norway, Sweden, and 

Finland. The mines are spread unequally across the three countries, with 5 active mines in Norway, 

16 in Sweden, and 13 in Finland. The Swedish mines are mainly extracting iron, zinc, and copper; 

the mines in Norway are primarily extracting iron; and the mines in Finland are mainly extracting 

nickel, zinc, copper, and gold. 

During the period 1995 to 2012, we observe 22 mine openings and 5 mine closings.4 Mine openings 

are typically procyclical, and most of the mines in our data set open in the period 2008 to 2012 after 

a period where ore prices on iron, gold, cobber and zinc have been rising. Mine closings are more 

scattered.  

 [Table 3 + Figure 1 around here] 

                                                           
4 In one model, we are able to use the longer data series on population spanning 1980 to 2013. During this period, we 

observe 26 mine openings and 7 mine closings. 
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Estimation of the effects of mines on municipality outcomes is made easier if mines are allocated 

randomly across municipalities. While the decision to locate a new manufacturing plant or a 

consulting company in a particular municipality may depend on specific characteristics of the 

municipality, mines have to be located where ore is available. Consequently, only in the 

hypothetical case where similar ore deposits are located in multiple municipalities will the location 

decision be based on municipality characteristics.  

We make one attempt to investigate if mine openings are associated with particular municipality 

characteristics. We do this by regressing a mine opening dummy on available information on 

population, employment, unemployment, education groups, age groups, a gender dummy, and 

industry dummies. Because mine openings are “rare” events, we cannot do a full-blown 

econometric analysis, and instead we must rely on a series of regressions activating smaller sets of 

covariates. Irrespective of how we set up the models, the associated F-stats for regression 

significance cannot be rejected. Hence, we do not detect any obvious relations between 

municipality characteristics and mine openings. 

3. Methodology 

The spatial equilibrium model outlined in Moretti (2000, 2011) provides a framework for 

understanding how local societies respond to a mine opening. Interpreting a mine opening as a 

demand shock, the first-order impact is that employment will increase in the mining industry. This 

will lead to adjustments in the local labor force and may even change migration flows. Additionally, 

a shock to the mining industry may propagate to other industries and alter the overall industry 

composition. A final consequence of the shock is that the human capital distribution in the 

municipality may change. This can happen as a direct consequence of the demand shock, but it may 
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also be more indirect and due to changed migration patterns or behavior (such as educational 

choices). 

In the present context of a mine opening, it is important to recognize that the labor demand shock 

occurs prior to the actual mine opening. The reason is that a mining project typically goes through 

five phases (Cusumano et al., 2006; Kadenic, 2015; Moon & Evans, 2006; Storey & Hamilton, 

2003). The first phase in a typical mine’s life cycle is exploration, which covers activities such as 

drilling, geological mapping, sampling, and testing. This is followed by a planning phase, which 

focuses on feasibility studies and regulatory approval processes, including cost analyses and 

technical studies to prove commercial viability, environmental and social impact assessments, and 

community hearings. Many of these preparatory studies can be and are done remotely by third-party 

consultants and have a minor effect on local economic activities. The third phase is construction. 

During this phase, local activities are significant and involve construction of the production 

facilities and camps as well as setting up of appropriate infrastructure. Despite the direct relation to 

the mine, these activities may not necessarily be categorized as mining activities in official registers 

and may instead show up as increased employment in the construction and transportation industries. 

The next phase is the actual commencement of operating the mine, the operation phase, where the 

raw material is extracted and processed. The final phase is closure, which includes remediation and 

restoration of the site.  

3.1 The empirical models 

To capture the effects of a mine opening, we make use of three empirical approaches: difference-in-

difference estimation, event study analysis, and the synthetic control method. In the following, we 

briefly outline how we operationalize these approaches. 
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Our panel is observed for T periods with time periods 𝑡 = 𝑡, … , 𝑡. Following convention, we denote 

[𝑡, … , 𝑡] the observation window and let 𝑒𝑖 be the year of the event (a mine opening) in municipality 

i. To set up the difference-in-difference model, we define a post-treatment dummy:  

𝑑𝑖𝑡 = 1[𝑡 ≥ 𝑒𝑖]. 

This dummy takes on the value of one for treated municipalities from the year where the mine starts 

production; and zero otherwise. Estimating 

𝑦𝑖𝑡 =  𝛼𝑖 + 𝑡 + 𝛾𝑑𝑖𝑡 + 𝜀𝑖𝑡, (1) 

where 𝑦𝑖𝑡 is the dependent variable (i.e., employment, population, etc.), 𝛼𝑖 are municipality fixed-

effects, 𝑡 is time, and 𝜀𝑖𝑡 is an error term, the difference-in-difference estimate is 𝛾.  

In specifications, we augment (1) with a post-treatment dummy for mine closings. We also relax the 

common trends assumption by introducing municipality-specific trends. And we explore the 

sensitivity of our difference-in-difference estimate by weighting by population and by including 

“always treated” (municipalities with a mine throughout the sample period, but with no new mine 

openings) and “never treated” (municipalities with no mines during the sample period) in the 

estimation sample. The empirical results presented below are very robust across specifications, and 

our preferred model is the one estimated on all available data, which controls for mine closings and 

municipality-specific trends and includes a population weighting.5  

Our second empirical approach is an event study. This approach is more flexible and allows effects 

to vary within an effect window that spans a period prior to the event and a period after the event. 

When specifying the model, we follow the exposition in Schmidheiny and Siegloch (2019).  

                                                           
5 In some specifications, to assess treatment heterogeneity, we also include interaction terms between the post-event 

dummy and interesting covariates such as population size and the size of the ore deposit.  
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We are interested in estimating the effect of a mine opening in the effect window defined by the 

interval [𝑗, … , 𝑗], where 𝑗 reflects the distance to the event, such that 𝑗 < 0 are periods prior to the 

event and 𝑗 > 0 are periods after the event has occurred. We define the treatment indicators as: 

𝑏𝑖𝑡
𝑗

= {

1[𝑡 ≤ 𝑘𝑖 + 𝑗] 𝑖𝑓 𝑗 = 𝑗

1[𝑡 = 𝑘𝑖 + 𝑗] 𝑖𝑓 𝑗 < 𝑗 < 𝑗

1[𝑡 ≥ 𝑘𝑖 + 𝑗] 𝑖𝑓 𝑗 = 𝑗,

 

which implies that we specify separate dummies for each of the years within the effect window and 

bin the dummies outside the effect window. We will refer to the binned endpoint dummies as pre 

and post dummies, respectively.  

Our event study model thus becomes: 

𝑦𝑖𝑡 =  𝛼𝑖 + 𝑡 + ∑ 𝛽𝑗
𝑗
𝑗=𝑗 𝑏𝑖𝑡

𝑗
+ 𝜀𝑖𝑡, (2) 

where 𝑦𝑖𝑡, 𝛼𝑖 , 𝑡, 𝑏𝑖𝑡
𝑗

 and 𝜀𝑖𝑡 are defined as above, and 𝛽�̂�’s are effect estimates.  

The specifications we present in the paper resemble the preferred difference-in-difference 

specification in the sense that they are based on all available data, control for mine closings and 

municipality-specific trends, and include population weighting. The estimates are normalized by 

setting 𝛽−2 = 0.  

Our final empirical method is the synthetic control method (Abadie et al., 2010). The idea behind 

this method is to match the focal case (municipality with a mine opening) to a synthetically 

produced control group. The control group is composed by a weighting of relevant municipalities 

with no mine openings using pre-event years. When the match is good, the treated municipality and 

the synthetically produced control group are similar in the years before the event, in the sense that 
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the measured difference in the dependent variable (say employment) is close to zero. In the post-

event period, the methodology will pick up treatment effects. 

In practice, we estimate the treatment effects for each of the municipalities experiencing a mine 

opening using the synthetic control method. When conducting the match, we exclude municipalities 

who are or will be treated (i.e., municipalities that experience a mine opening in the sample period). 

The results we present are the average treatment effects across the treated municipalities.  

4. Results 

In this section, we empirically investigate how mine openings influence local societies. This 

analysis is guided by the spatial equilibrium model described above. In the first part of the empirical 

analysis, we establish how a demand shock due to a mine opening impacts employment. Having 

established positive employment effects, we move on to evaluate the second prediction from the 

spatial equilibrium model that a shock to one focal industry propagates to other industries, causing 

the overall industry structure to change. We then investigate the source of the increased 

employment. We do this by looking for changes in population, unemployment, and the size of the 

labor force that coincide with the mine opening. In the final part of the empirical analysis, we look 

for shifts in the human capital composition.  

4.1 Employment effects 

The first set of results presented in Table 4 are difference-in-difference estimates of the effect of a 

mine opening on employment. The first column presents results based on (1) and thus includes a 

post-treatment dummy for a mine opening. The estimation sample consists of treated 
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municipalities.6 The results reveal strong positive and significant employment effects following a 

mine opening. The point estimate is a significant 191 and is associated with a standard error of 85. 

In column 2, we introduce a post-treatment dummy for mine closings. This dummy is negative but 

insignificant, and its introduction has a moderate positive effect on the post-treatment dummy for 

mine openings. Our third model (column 3) relaxes the common trends assumption by augmenting 

the model with municipality-specific time trends. While the point estimate for a mine opening is 

only moderately affected, precision increases. Furthermore, the point estimate for a mine closing is 

significantly affected, and we obtain a significant point estimate of -319. To explore the sensitivity 

of our results even further, we estimate a model weighted by population. This has only a moderate 

effect on the results, as we obtain a point estimate for a mine opening of 215 with a standard error 

of 55, and a point estimate for a mine closing of -327 with a standard error of 127.  

[Table 4 around here] 

The presented regression results are based on a sample of municipalities who are treated within the 

sample period. In the following, we explore the consequences of: (i) including “always treated” 

municipalities, i.e., municipalities who have mines throughout the sample period, (ii) including 

municipalities who are “never treated”, i.e., municipalities who have no mines, and (iii) including 

all available observations. The model we estimate on the expanded samples is the one presented in 

column 4 --- and the effects are minor. The point estimates are unaffected and the standard error 

drops only moderately when the additional data is included.  

The next step in our analysis is to assess if the employment effects are heterogeneous across 

municipalities. We do this by augmenting the model presented in column 7 of Table 4 (our 

                                                           
6 In the regressions, we leave out the Ilomantsi municipality, because it experiences multiple mine openings and 

closings within the sample period.  
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preferred specification) with an interaction between the post-treatment dummy for a mine opening 

and the municipality’s population size, or with an interaction involving a dummy indicating if the 

ore deposit is large or not.7 We illustrate the results in Figure 2. While the results are intuitive, i.e., a 

moderately larger employment effect in larger municipalities and a larger employment effect when 

the ore deposit is larger, the confidence intervals are so wide that we are unable to establish 

heterogeneity in the employment effects.  

[Figure 2 around here] 

These initial estimations allow us to conclude that our results are robust to alternative specifications 

and sample definitions: Employment effects are positive upon a mine opening and (somewhat 

more) negative when a mine closes down. 

We will now turn to an estimation of the employment effects using the event study model outlined 

in (2). The estimation results are presented in Appendix Table A1, and they are illustrated in Figure 

3 along with the preferred difference-in-difference estimate (column 7 in Table 4). The estimates 

are normalized setting 𝛽−2 = 0, and we find that the point estimates preceding t = −2 are 

insignificant, while point estimates following t = −2 are positive and significant. In the year prior 

to the mine opening, the employment effect is a significant 219, and in the year of the mine 

opening, it increases to 358. In the years that follow, the employment effect fluctuates around this 

level. Thus, the point estimates from the event study analysis are consistent with those obtained by 

the difference-in-difference estimate, showing large employment effects following a mine opening.  

                                                           
7 We distinguish between “small” and “large” mines using the definition in the Fennoscandian Ore Deposit Database 

(FODD). It states: “The method simply multiplies the tonnage, grade, and metal price and does not consider all 

the obstacles, beside tonnage and grade, that have to be overcome in a successful mining project” (FODD, 2012). 

Hence, the “large” mines are “[…] deposits where the total size, in situ, has a nominal value exceeding that of 600,000 t 

of Cu equivalent” (FODD, 2012). 
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[Figure 3 around here] 

The last set of results is based on the synthetic control method. For each of the treated 

municipalities, we construct a synthetic control group using all available matching variables: 

population, employment, unemployment, education groups, industry shares, gender, and age 

groups.  

The results are presented in Figure 4. The figure shows the average employment effects across all 

treated municipalities, and for convenience, we also plot the results from the event study. The pre-

event period is characterized by employment effects that are roughly within a +/- 100 band, 

indicating that the match is reasonable. In the years after the mine opening, the results exhibit 

positive employment effects. These employment effects are somewhat below the event study 

estimates in the years immediately after the mine opening, but they converge towards the event 

study estimates in the last years of the effect window. Interestingly, the obtained patterns in the 

employment effects are very similar to those found in the event study.  

We check the robustness of the results from the synthetic control method by excluding the 

municipality with the largest employment effect in the year of a mine opening and the municipality 

with the smallest employment effect in the year of a mine opening. These results are referred to as 

the trimmed results, and we find that the performance of the model is improved in the sense that the 

pre-event employment effects come closer to zero, and the post-event employment effects trace the 

event study results more closely.  

Hence, the overall conclusion from this exercise is that the results obtained from the three 

methodological approaches (difference-in-difference, event study, and synthetic control method) are 

consistent. When a mine opens up, all three models demonstrate sizable employment effects.  

[Figure 4 around here] 
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4.2 Industry composition  

The spatial equilibrium model predicts a direct employment effect in the industry hit by the positive 

demand shock, and it predicts that the shock propagates to the economy’s other industries. We 

present results on this issue in Tables 5a and 5b.  

The mine opening’s direct effect on the mining industry is shown in column 2 of Table 5a. In the 

year where the mine starts operation, the employment share in the mining industry increases by 2.1 

percentage points relative to the reference period t = −2. This effect increases to 3 percentage 

points in the year of the mine opening and then to around 4 percentage points in the years that 

follow. A mine closing is associated with a 3.4 percentage point decline in the employment share in 

the mining industry.  

[Tables 5a and 5b around here] 

A mine opening is expected to influence other industries than the mining industry. For instance, we 

find that the electricity, gas and water supply industry is positively affected by the mine opening 

(Table 5b, column 1). The reference year is t = −2, and we observe a negative and significant 

coefficient as early as t = −4 and then positive and significant coefficients from the time of the 

mine opening and throughout the effect window. This implies that there is evidence of positive and 

significant employment effects before the mine starts operation and that these employment effects 

increase throughout the effect window. The difference in the employment share between t = −4 

and t = 4 is 1.5 percentage points. The primary sector (excluding the mining sector) exhibits a 

similar pattern with negative coefficients prior to t = −2 and positive and significant coefficients 

from t = −1. Comparing t = 4 to the pre dummy, we obtain a difference of 2.4 percentage points. 
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For the construction industry, we also obtain positive employment effects, but the pattern is 

different. The point estimates prior to t = −2 are negative and significant. Then the coefficients 

from t = −1 to t = 3 are insignificant at the 5 percent level, before they turn negative and 

significant again in year t = 4. This pattern shows that employment is relatively high in the years 

surrounding the mine opening, which is coinciding with the period where the mine is being built.   

Not all industries are positively affected by the mine opening. There is some evidence for a drop in 

the employment share of the manufacturing industry and clear evidence for a drop in the 

employment share of the wholesale and retail industry.  

Thus, the mine opening increases the employment share of the primary sector including mining and 

the electricity, gas, and water supply industry, on a permanent basis – and temporarily so for 

construction. All remaining industries are either unaffected (for instance the transportation sector) 

or negatively affected. It is important to note that these shifts in the industry structure occur at a 

time where employment is increasing overall; consequently, they reflect relative rather than 

absolute growth/decline across sectors.  

4.3 Where do the workers come from? 

Having established positive and significant employment responses to a mine opening, we now ask 

where the workers are coming from. To answer this question, we estimate the event study model 

with a new set of dependent variables: unemployment, the number of people outside the labor force, 

and population size.  

The results are visualized in Figure 5 (detailed results are presented in Appendix Table A2) and 

reveal that the strong employment response is accompanied by a similar increase in population; 

unemployment and the number of people outside the labor force are only moderately affected by a 
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mine opening. Unfortunately, we cannot, based on our data, assess to what extent the increase in 

population is due to an increased inflow or a reduced outflow of people, only that the net flow is 

positive.  

[Figure 5 around here] 

However, there is an interesting asymmetry when we compare the effects of a mine opening to the 

effects of a mine closing (see Appendix Table A2). A mine closing has a significant negative effect 

on employment (point estimate of -385, s.e. = 73), but there is no significant effect on population 

(point estimate of -47, s.e. = 51). Instead, we observe that both unemployment (point estimate of 96, 

s.e. = 27) and the number of people outside the labor market (point estimate of 242, s.e. = 65) 

increase significantly. Hence, municipalities grow when mines open up, but they do not appear to 

shrink when mines close down.  

To shed more light on the dynamics, we ask if the population patterns are better understood in a 

regional perspective rather than our current municipality perspective. For instance, people may 

move closer to the mine without necessarily settling in the municipality where the mine is located. 

If people commute to the mine from adjacent municipalities, we may underestimate the population 

consequences of a mine opening. To operationalize this approach, we define a “region” as the 

municipality where the mine is located and neighboring municipalities; and for expositional 

reasons, we present difference-in-difference estimates. 

In the first model in Table 6, we estimate the effects of mine openings and mine closings at the 

municipality level. We obtain a positive and significant effect on population of 267 when a mine 

opens. A mine closing has no significant effect on population. The second model (column 2) has a 

regional perspective, and the point estimate increases to 458. It is, however, imprecisely estimated. 

One reason is that the results are strongly affected by the Orivesi “region”, which has about 275,000 
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inhabitants, whereas the average population in the other “regions” is 36,000. Omitting the Orivesi 

“region” from the regression sample, we obtain a significant point estimate of 890. Therefore, the 

conjecture that mines affect population beyond municipality borders seems confirmed.  

[Table 6 around here] 

Due to our long time series on population, we can shed additional light on the population patterns. 

The employment analysis was limited to the period 1995 to 2012, but the population data is 

available from 1980 to 2013. Accordingly, in the last three models in Table 6, we present results 

based on the periods 1990-2013, 1985-2013, and 1980-2013. When reading the results from this 

exercise, it is noteworthy that the sample period 1995 to 2012 contains 22 mine openings and 5 

closings, whereas the much longer period 1980 to 2012 contains 26 mine openings and 7 mine 

closings, with the earliest mine opening occurring in 1988. Hence, the longer time period provides 

additional data, but only a few extra treatments and none in the earliest sample years. With this 

observation in mind, we find that the point estimates drop and imprecision increases as we extend 

the sample period. Hence, there appears to be no gain from extending the analysis to periods with 

no or very few mine openings. 

4.4 Human capital composition 

The better employment prospects and changed industry structure that follow from a mine opening 

are likely to alter the human capital composition in a municipality. Many forces may be at play, and 

it is not clear from theory what the response will be. However, the better employment prospects 

may induce young people not to seek opportunities elsewhere, and the shifted industry composition 

may affect their educational choices. Changed migration patterns are also likely to influence the 

human capital composition. 

[Figure 6 around here] 
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We estimate a series of event study models and present the results in the three pictures comprising 

Figure 6. In all pictures, we plot the change in population following a mine opening that is 

recognizable from Figure 5, and then in turn, we present the changes in gender, age, and education 

distributions. The detailed regression results can be found in Appendix Tables A3-A5. 

Our first focus is on gender composition (first picture in Figure 6). We find an increase in the 

number of men and women in the municipality associated with a mine opening, and the patterns 

follow nicely that of population. The growth rates are very similar for men and women with a minor 

gap occurring by the end of the effect window where the numbers for men exceed those for women. 

The detailed regression results (Appendix Table A3) confirm this, and towards the end of the effect 

window and the years that follow, the increase in the proportion of men is significant; however, the 

effect is a modest 0.35 percentage point relative to the baseline. 

In the second picture, we assess the impact of a mine opening on age distribution. We split the data 

into 5 age groups: 0 to 19, 20 to 39, 40 to 59, 60 to 79 and 80+. All age groups, except for the age 

group 40 to 59, are increasing when a mine opens. Somehow the age group of 40 to 59 years old 

stands in stark contrast to the other age groups with its clear declining profile. On the positive side, 

the increase is most pronounced for the age group 20 to 39, but also the older age group of 60 to 79 

years old increases; and so does the group including children (individuals aged 0 to 19).  

The last picture in Figure 6 shows the results for education. All education groups exhibit an 

increasing pattern. The education group increasing the most in number is basic schooling, followed 

by upper secondary. The increase in the number of people with tertiary educations (short or long) is 

modest with point estimates around 20 in the years that follow a mine opening. So, despite the 

larger growth in the number of people with lower levels of schooling, a mine opening is associated 

with significant growth in all education categories.  
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Together, these results show that the human capital distribution is altered in response to a mine 

opening. Despite its relevance, we are unable to conduct a deeper analysis to establish the 

underlying driving forces. For instance, it would be very interesting to know to what extent the 

observed changes are due to altered mobility patterns in and out of the municipality. It would also 

be interesting to know if the changes in the education distribution are a result of changed mobility 

patterns or if the change is also caused by changed educational choices.  

5. Conclusion 

In this paper, we have confirmed the predictions from the spatial equilibrium model. We find that a 

mine opening, which we interpret as a significant demand shock, leads to significant employment 

gains in the municipality where the mine is located. The employment gain is significant in the 

mining industry, but it is not confined to this sector. In fact, the positive effects of the demand 

shock propagate to other industries such as the primary sector (excluding mining), the construction 

sector, and the electricity, gas and water supply industry.  

The positive employment effects are accompanied by a similar increase in population; and the effect 

on unemployment and the number of people outside the labor force is modest. Hence, in line with 

many earlier studies such as Carrington (1996), Locock et al. (2006), and Sandlos and Wiersma 

(2000), we find that the increased labor demand leads to immigration. What is interesting in our 

study – and in contrast to many earlier studies – is the fact that the effects following mine openings 

and mine closings are asymmetric. In our case, people stay in the municipality when a mine is 

closing down, with the consequence that both unemployment and the number of people outside the 

labor force increases; in most other studies, people leave the area. 

One aim of this project was to assess to what extent a mine opening shifts a broader set of 

socioeconomic variables. Our results shed light on this issue by documenting that municipalities 
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experiencing mine openings become somewhat more male, they experience growth in the number 

of people of all levels of education (but attract relatively more with lower levels of education), and 

the age distribution becomes more U-shaped. One way to interpret these numbers is that the mine 

openings retain locals and attract families with competences relevant for the mining industry (and 

related sectors). This picture stands in stark contrast to, for example, the building of the Trans-

Alaska Pipeline System studied by Carrington (1996), who documented that the pipeline was built 

by out-of-state pipe-liners (i.e., prime-aged men with very particular skills) who left Alaska once 

the project was completed.  

 

 

 

  



22 

References 
Abadie A, Diamond A, Hainmuller J. Synthetic control methods for comparative case studies: estimating the 

effect of California’s tobacco control program. Journal of the American Statistical Association 2010; 

105(490); 493-505. 

Allcott H, Keniston D, Dutch disease or agglomeration? The local econometric effects of natural resource 

booms in modern America, NBER Working Paper No. 20508; 2014. 

Aragón FM, Rud JP. Natural resources and local communities: Evidence from a Peruvian gold mine. 

American Economic Journal: Economic Policy 2013; 5(2); 1-25. 

Black D, McKinnish T, Sanders S. The economic impact of the coal boom and bust. The Economic Journal 

2005; 115(April); 449-476. 

Carrington WJ. The Alaskan labor market during the pipeline era. Journal of Political Economy 1996; 

104(1); 186-218. 

Caselli F, Michaels G. Do oil windfalls improve living standards? Evidence from Brazil. American 

Economic Journal: Applied Economics 2013; 5(1); 208-238. 

Cusumano M, Kahl S, Suarez FF. Product, process, and service: A new industry lifecycle model. MIT 

Working Paper 228; 2006. 

FODD. Mines active in 2012 in Fennoscandia. The Fennoscandian Ore Deposit Database; 2012. 

http://en.gtk.fi/export/sites/en/informationservices/databases/fodd/minesactive.pdf (accessed 03.02.2014). 
 

Kadenic MD. Socioeconomic value creation and the role of local participation in large-scale mining projects 

in the Arctic. The Extractive Industries and Society 2015; 2(3); 562-571. 

Kline P. Understanding sectoral labor market dynamics: An equilibrium analysis of the oil and gas field 

services industry. Cowles Foundation Discussion Paper No. 1645; 2008.  

Kotsadam A, Tolonen A. African mining, gender, and local employment. World Development 2016; 83; 

325-339. 

Locock AJ, Mussieux R, Tyson R. Minerals of the Pine Point lead-zinc deposits Northwest Territories 

Canada. Rocks & Minerals 2006; 81(1); 24-32. 

Michaels G. The long-term consequences of resource-based specialisation. The Economic Journal 2010; 

121(March); 31-57. 

Moon CJ, Evans AM. Ore mineral economics, and mineral exploration. In: Introduction to Mineral 

Exploration. Malden, MA: Blackwell Publishing; 2006. 

Moretti E, Local multipliers. American Economic Review Papers and Proceedings 2010; 100; 1-7. 

Moretti E. Local labor markets. In: Ashenfelter O, Card D (Eds), Handbook of Labor Economics, vol. 4B. 

North Holland; 2011; 1237-1313. 

http://en.gtk.fi/export/sites/en/informationservices/databases/fodd/minesactive.pdf


23 

Sachs JD, Warner AM. Natural resource abundance and economic growth (No. w5398). National Bureau of 

Economic Research 1995. 

Sachs JD, Warner AM. The big push, natural resource booms and growth. Journal of Development 

Economics 1999; 59(1); 43-76.  

Sachs JD, Warner AM. The curse of natural resources. European Economic Review 2001; 45(4); 827-838. 

Sandlos J, Wiersma Y. Ghost town: Remembering pine point. Beaver 2000; 80(2); 16-21. 

Schmidheiny K, Siegloch S. On event study design and distributed lag models: Evidence, generalization and 

practical implications. IZA DP No. 12079, 2019. 

Storey K, Hamilton LC 2003. Planning for the impacts of megaprojects. In: Social and Environmental 

Impacts in the North: Methods in Evaluation of Socio-Economic and Environmental Consequences of 

Mining and Energy Production in the Arctic and Sub-Arctic. Dordrecht: Kluwer Academic Publishers (in 

cooperation with NATO Scientific Affairs Division); 2003; 281-302. 

van der Ploeg F. Natural resources: Curse or blessing? Journal of Economic Literature 2011; 49(2); 366-420.  



24 

Tables and Figures  

 

Table 1. Municipalities by Country. 

 Number of municipalities 
Population 

Mean (std. dev.) 

All  1,035 
18,315 

(45,015) 

Norway 428 
10,715 

(31,394) 

Sweden 290 
31,355 

(60,138) 

Finland 317 
16,558 

(41,588) 

Note: Based on the period 1995 to 2012. 
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Table 2. Description of the Dependent Variables. 

Dependent variable (all defined 

at the municipality level) 

Time period used in 

the empirical analysis 

Description 

Employment 1995-2012 Number of people employed 

Population 1995-2012 or 1980-

2013 

Population size 

Unemployment 1995-2012 Number of people unemployed 

Non-labor market 1995-2012 People not in the labor market, 

defined as: Population – 

Employment – Unemployment 

Employment shares by industry 

(8) 

1995-2012 Eight industry dummies are used: 

Primary sector (excluding mining); 

Mining; Manufacturing; 

Construction; Electricity, Gas, and 

Water Supply; Transportation; 

Wholesale and Retail; and Other 

Age groups (5) 1995-2012 Five age groups are used: 0-19, 20-

39, 40-59, 60-79, and 80+ 

Women 1995-2012 Number of women 

Men 1995-2012 Number of men 

Male share 1995-2012 The proportion of males defined as: 

(Men /Population)*100 

Education categories (5) 1995-2012 Four education groups are used: 

basic schooling, upper secondary, 

tertiary (short), tertiary (long) 
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Table 3. Active Mines in Fennoscandia (Norway, Sweden, and Finland).  

Mine  Country County Municipality 
Lat. 

N 

Long. 

E 

When 

mined 
Occurrence Size 

Aitik Sweden Norrbotten Gällivare 67.07 20.96 1968- Cu, Au, 

Ag, Mo 
Large 

Kirunavaara Sweden Norrbotten Kiruna 67.83 20.19 1864- Fe Large 

Malmberget Sweden Norrbotten Gällivare 67.18 20.67 1845- Fe Large 

Tapuli Sweden Norrbotten Pajala 67.42 23.33 2012- Fe Large 

Garpenbergsfältet Sweden Dalarna Hedemora 60.32 16.21 1876- Zn, Pb, Ag, 

Au, Cu 
Large 

Dannemorafältet Sweden Uppsala Östhammar 60.20 17.86 1845-

1992, 

2012- 

Fe 

Large 

Zinkgruvan Sweden Örebro Askersund 58.81 15.10 1849- Zn, Pb, Ag, 

Cu 
Large 

Björkdal Sweden Västerbotten Skellefteå 64.93 20.59 1988- Au  

Kristineberg Sweden Västerbotten Lycksele 65.06 18.57 1935- Zn, Cu, Pb, 

Au, Ag 
Large 

Renström Sweden Västerbotten Skellefteå 64.92 20.09 1948- Zn, Cu, Pb, 

Au, Ag 
Large 

Gruvberget Sweden Norrbotten Kiruna 67.65 20.99 1860-

1892, 

2010- 

Fe 

 

Maurliden Västra Sweden Västerbotten Skellefteå 65.06 19.52 2000- Ag, Au, 

Cu, Pb 
 

Svartliden Sweden Västerbotten Storuman 64.78 17.67 2005- Au  

Kankberg Sweden Västerbotten Skellefteå 64.92 20.26 2012- Ag, Au, Te  

Maurliden Östra Sweden Västerbotten Skellefteå 65.05 19.55 2010- Ag, Au, 

Cu, Zn 
 

Lovisagruvan Sweden Örebro Lindesberg 59.72 15.17 1992- Pb, Zn  

Talvivaara Finland Kainuu Sotkamo 63.99 28.06 2008- Ni, Co, Zn, 

Cu,  
Large 

Siilinjärvi Finland Northern 

Savonia 

Siilinjärvi 63.12 27.74 1979- P2O5 
Large 

Kevitsa Finland Lapland Sodankylä 67.70 26.97 2012- Ni, Cu, Au, 

Pd, Pt 
Large 

Kemi Finland Lapland Keminmaa 65.79 24.71 1966- Cr Large 

Pyhäsalmi Finland Northern 

Ostrobothnia 

Pyhäjärvi 63.66 26.05 1962- Zn, Cu 

 
Large 

Suurikuusikko 

(Kittilä Mine) 

Finland Lapland Kittilä 67.90 25.39 2008- Au 
Large 

Laivakangas Finland Northern 

Ostrobothnia 

Raahe 64.54 24.58 2011- Au 
 

Hitura Finland Northern 

Ostrobothnia 

Nivala 63.85 25.05 1966, 

1970-

2008, 

2010- 

Ni, Cu, Co 

 

Kylylahti Finland North 

Karelia 

Polvijärvi 62.86 29.35 2011- Cu, Au, Zn 
 

Pahtavaara Finland Lapland Sodankylä 67.63 26.41 1996- Au  

Kutemajärvi Finland Pirkanmaa Orivesi 61.65 24.16 1990, 

1994-

Au 
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2003, 

2008- 

Jokisivu Finland Satakunta Huittinen 61.12 22.62 2009- Au  

Pampalo Finland North 

Karelia 

Ilomantsi 62.99 31.27 1996, 

2002, 

2010- 

Au 

 

Bjørnevatn Norway Finnmark Sør-

Varanger 

69.65 30.03 1908-

1996, 

2011- 

Fe 

Large 

Ørtfjell 

(Kvannevann) 

Norway Nordland Rana 66.42 14.68 1975- Fe 
Large 

Tellnes Norway Rogaland Sokndal 58.34 6.42 1960- Fe Ti Large 

Fisketind Øst Norway Finnmark Sør-

Varanger 

69.61 30.04 2012- Fe 
 

Kjellmannsåsen Norway Finnmark Sør-

Varanger 

69.58 30.04 2009- Fe 
 

Note: We apply the definition of a “large” mine used by the Fennoscandian Ore Deposit Database 

(FODD, 2012). It states: “The method simply multiplies the tonnage, grade, and metal price and 

does not consider all the obstacles, beside tonnage and grade, that have to be overcome in a 

successful mining project.” Hence, the “large” mines are “[…] deposits where the total size, in situ, 

has a nominal value exceeding that of 600,000 t of Cu equivalent.”  

Ag: Silver, Au: Gold, Co: Cobalt, Cu: Copper, Fe: Iron, Mo: Molybdenum, Ni: Nickel, 

P2O5: Phosphorus Pentoxide, Pb: Lead, Pd: Palladium, Pt: Platinum, Te: Tellurium, Ti: Titanium, 

Zn: Zinc 
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Table 4. Difference-in-difference Estimates of The Effect of a Mine Opening on Employment. 

 

Baseline Mine closings 
Municipality 

trends 

Population 

weighting 

Including  

always treated 

Including  

never treated 

All 

observations 

Post (mine opening) 190.62** 200.93** 194.33*** 215.29*** 215.29*** 215.29*** 215.29*** 

 (85.143) (85.102) (53.185) (55.413) (54.195) (53.080) (53.079) 

Post (mine closing)  -138.63 -318.57** -326.64** -326.64** -326.64*** -326.64*** 

  (99.617) (143.83) (126.74) (123.95) (121.40) (121.40) 

Municipality-specific 

trends 
No No Yes Yes Yes Yes Yes 

Weighting by 

population 
No No No Yes Yes Yes Yes 

Observations 216 216 216 216 432 18,362 18,578 

R-squared 0.994 0.994 0.998 0.998 0.999 0.999 0.999 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. Regressions are based on the period 1995 to 2012. 

We use robust standard errors in all specifications. The mean employment is 8,310. 
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Table 5a. The Effect of a Mine Opening on the Employment Share by Industry. 

 Primary sector 

(excluding 

mining) 

 

Mean=0.088 

Mining 

 

Mean=0.005 

Manufacturing 

 

Mean=0.175 

Construction 

 

Mean=0.071 

Prior to opening     

 Pre dummy -0.009** 0.000 0.007 -0.007** 

  (0.004) (0.003) (0.008) (0.003) 

 j = -4 -0.005 -0.000 0.010* -0.005* 

  (0.003) (0.001) (0.006) (0.003) 

 j = -3 -0.003 0.001 0.005** -0.005** 

  (0.002) (0.001) (0.002) (0.002) 

 j = -2 - - - - 

      

 j = -1 0.006** 0.007* -0.003 0.004 

  (0.003) (0.004) (0.003) (0.003) 

Mine opening     

 j = 0 0.006** 0.021*** -0.010*** 0.001 

  (0.003) (0.008) (0.003) (0.002) 

Post opening     

 j = 1 0.005* 0.030*** -0.008* -0.006* 

  (0.003) (0.011) (0.004) (0.003) 

 j = 2 0.007* 0.037*** -0.004 -0.004 

  (0.004) (0.013) (0.007) (0.004) 

 j = 3 0.010** 0.039** -0.003 -0.000 

  (0.005) (0.016) (0.010) (0.005) 

 j = 4 0.015*** 0.042* -0.008 -0.009** 

  (0.004) (0.024) (0.010) (0.005) 

 Post dummy 0.020* 0.016 0.001 -0.016 

  (0.011) (0.019) (0.010) (0.010) 

Mine closing 0.008 -0.034** -0.005 0.001 

  (0.006) (0.014) (0.007) (0.002) 

Municipality-specific 

trends 
Yes Yes Yes Yes 

Weighting by 

population 
Yes Yes Yes Yes 

Observations 18,578 18,578 18,578 18,578 

R-squared 0.948 0.975 0.982 0.925 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. 

Regressions are based on the period 1995 to 2012. We use robust standard errors in all 

specifications.  
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Table 5b. The Effect of a Mine Opening on the Employment Share by Industry. 

 Electricity, gas, 

and water supply 

 

Mean=0.011 

Transportation 

 

 

Mean=0.052 

Wholesale and 

retail 

 

Mean=0.104 

Other 

 

 

Mean=0.494 

Prior to opening     

 Pre dummy -0.009* -0.002 0.001 0.019*** 

  (0.005) (0.002) (0.003) (0.005) 

 j = -4 -0.006*** -0.001 0.001 0.007 

  (0.002) (0.001) (0.002) (0.005) 

 j = -3 -0.002 0.000 0.000 0.003 

  (0.002) (0.002) (0.001) (0.004) 

 j = -2 - - - - 

      

 j = -1 0.000 0.001 -0.005*** -0.011** 

  (0.001) (0.001) (0.001) (0.005) 

Mine opening     

 j = 0 0.004** 0.001 -0.006*** -0.017*** 

  (0.002) (0.003) (0.001) (0.006) 

Post opening     

 j = 1 0.003*** -0.001 -0.008*** -0.016* 

  (0.001) (0.003) (0.002) (0.008) 

 j = 2 0.006*** -0.002 -0.012*** -0.028*** 

  (0.002) (0.004) (0.003) (0.010) 

 j = 3 0.007*** -0.003 -0.014*** -0.037*** 

  (0.002) (0.005) (0.005) (0.009) 

 j = 4 0.009*** -0.001 -0.013** -0.034** 

  (0.003) (0.005) (0.007) (0.016) 

 Post dummy 0.006 0.009 -0.015* -0.022 

  (0.005) (0.008) (0.009) (0.018) 

 Mine closing 0.002 0.005 0.004 0.018 

  (0.003) (0.005) (0.004) (0.016) 

Municipality-specific 

trends 
Yes Yes Yes Yes 

Weighting by 

population 
Yes Yes Yes Yes 

Observations 18,578 18,578 18,578 18,578 

R-squared 0.930 0.955 0.976 0.982 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. 

Regressions are based on the period 1995 to 2012. We use robust standard errors in all 

specifications.  
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Table 6. The Effect of a Mine Opening on Population at the Municipality and Regional level and in Longer Data Series. 

 
Municipality 

effects 
Regional effects Effects in longer time series 

 

1995-2012 Baseline 
Dropping largest 

region1 
1990-2013 1985-2013 1980-2013 

Post (mine opening) 266.50*** 458.13 890.21*** 243.825*** 178.282** 73.369 

 (60.045) (280.19) (248.88) (60.800) (71.977) (96.121) 

Post (mine closing) 28.467 123.76 199.05 64.332 221.219 195.549 

 (133.75) (222.09) (145.48) (139.138) (295.934) (281.885) 

Observations 216 216 216 228 348 408 

R-squared 0.994 0.998 0.999 1.000 1.000 1.000 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. Regressions are based on the period 1995 to 2012, 

unless otherwise stated.  We use robust standard errors in all specifications. The mean employment is 8,310.1 In this regression, we omit 

Orivesi and the surrounding municipalities, as this “region” has a strong effect on the results due to its population of close to 275,000; average 

population size for the remaining “regions” is 36,000.  
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Figure 1. Nordic mines. 
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Figure 2. Heterogeneous Employment Responses to Mine Openings. 

 
 

 

 
 

Note: The heterogeneous employment effects are evaluated using the difference-in-difference model 

presented in Table 4 augmented with (upper picture) population size and the interaction between 

population size and post as well as (bottom picture) size of ore deposit and the interaction between size of 

ore deposit and post. 
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Figure 3. Difference-in-Difference and Event Study Estimates of a Mine opening on Employment.  

 

 
Note: Based on the results in Table 4 and Table A1. 
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Figure 4. Synthetic Control Method Estimates of a Mine Opening on Employment. 

 
Note: The event study estimates are those presented in Figure 3. The synthetic control method estimates are 

averages of the effects across all municipalities caused by a mine opening. The trimmed version of the 

synthetic control method estimates omits the municipality with the largest employment effect in the year of a 

mine opening and the municipality with the smallest employment effect in the year of a mine opening. 
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Figure 5. The Effect of a Mine Opening on Employment, Population Size, Unemployment, and People Not 

in the Labor Force. 

 

Note: The estimation results used for the illustration in the figure are presented in Appendix Table A2. 
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Figure 6. The Effect of a Mine Opening on Age, Gender, and Education. 

 

 

 

Note: The estimation results used for the illustration in the figure are presented in Appendix Table A3-5.   
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Appendix 

 
 

Table A1. Difference-in-Difference and Event Study Estimates of a Mine Opening on 

Employment. 

 
Diff-in-Diff Event Study 

Post (mine opening) 215.29***  

 (53.079)  

Prior to opening   

 Pre window  -77.200 

   (81.173) 

 j = -4  78.098 

   (111.75) 

 j = -3  117.26 

   (150.21) 

 j = -2  - 

    

 j = -1  218.87*** 

   (33.077) 

Mine opening   

 j = 0  357.62*** 

   (80.327) 

Post opening   

 j = 1  243.69*** 

   (41.835) 

 j = 2  380.12*** 

   (75.205) 

 j = 3  390.45*** 

   (93.958) 

 j = 4  356.67*** 

   (121.57) 

 Post window  332.64* 

   (195.93) 

    

Post (mine closing) -326.64*** -384.77*** 

  (121.40) (73.003) 

    

Municipality-specific trends Yes Yes 

Weighting by population Yes Yes 

Observations 18,578 18,578 

R-squared 0.999 0.999 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. The 

regressions are based on the period 1995 to 2012. Mean employment is 8,310. 
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Table A2. The Effect of a Mine Opening on Employment, Population, Unemployment, and People Not 

in the Labor Force. 

 

Employment 

 

Mean=8,310 

Population 

 

Mean=18,315 

Unemployment 

 

Mean=3,479 

People not in the 

labor force 

 

Mean=6,513 

 

Prior to opening     

 Pre window -77.200 -317.26*** -116.39 -123.66 

  (81.173) (117.78) (78.911) (233.08) 

 j = -4 78.098 -202.79*** -176.59** -104.30 

  (111.75) (64.294) (82.795) (135.466) 

 j = -3 117.26 -100.49*** -90.673* -127.07 

  (150.21) (38.727) (51.296) (104.27) 

 j = -2 - - - - 

      

 j = -1 218.87*** 133.25*** -74.933** -10.681 

  (33.077) (32.937) (37.541) (39.818) 

Mine opening     

 j = 0 357.62*** 207.13*** -82.888 -67.596* 

  (80.327) (57.89) (56.383) (36.760) 

Post opening     

 j = 1 243.69*** 337.08*** 18.445 74.949 

  (41.835) (84.630) (34.176) (80.049) 

 j = 2 380.12*** 328.34*** 16.393 -68.173 

  (75.205) (71.794) (45.747) (44.410) 

 j = 3 390.45*** 380.98*** 24.538 -34.009 

  (93.958) (103.03) (51.805) (63.688) 

 j = 4 356.67*** 389.25** 83.873 -51.294 

  (121.57) (151.42) (75.361) (88.741) 

 Post window 332.64* 212.92 -17.376 -102.34 

  (195.93) (290.17) (60.819) (120.30) 

      

Mine closing -384.77*** -46.912 95.911*** 241.95*** 

  (73.003) (51.048) (27.365) (64.799) 

      

Municipality-specific 

trends 
Yes Yes Yes Yes 

Weighting by population Yes Yes Yes Yes 

Observations 18,578 18,578 18,522 18,578 

R-squared 0.999 0.989 0.999 0.999 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. The 

regressions are based on the period 1995 to 2012. We use robust standard errors in all specifications.  
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Table A3. The Effect of a Mine Opening on Gender Composition. 

 Men 

 

Mean=9,264 

Women 

 

Mean=9,051 

Male share 

 

Mean=50.26 

Prior to opening    

 Pre window -171.13*** -146.12** -0.104 

  (52.247) (66.495) (0.079) 

 j = -4 -109.33*** -93.461** -0.060 

  (28.539) (37.200) (0.052) 

 j = -3 -54.005** -46.480** -0.052 

  (22.286) (21.691) (0.050) 

 j = -2 - - - 

     

 j = -1 62.014*** 71.240*** -0.030 

  (16.644) (16.679) (0.020) 

Mine opening    

 j = 0 93.320*** 113.81*** -0.053 

  (22.691) (36.243) (0.043) 

Post opening    

 j = 1 159.12*** 177.96*** -0.010 

  (32.475) (54.283) (0.087) 

 j = 2 176.02*** 152.32*** 0.152* 

  (38.005) (36.603) (0.091) 

 j = 3 207.96*** 173.01*** 0.219* 

  (56.971) (49.557) (0.131) 

 j = 4 206.06*** 183.19** 0.142 

  (76.220) (77.278) (0.129) 

 Post window 133.41 79.510 0.346*** 

  (143.98) (147.18) (0.100) 

     

Mine closing -52.162 5.250 -0.286 

  (25.438) (0.196) (0.196) 

     

Municipality-specific trends Yes Yes Yes 

Weighting by population Yes Yes Yes 

Observations 18,578 18,578 18,578 

R-squared 1.000 1.000 0.985 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. The 

regressions are based on the period 1995 to 2012. We use robust standard errors in all specifications.  
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Table A4. The Effect of a Mine Opening on the Age Structure. 

 Age 0 to 19 

 

Mean=4,430 

Age 20 to 39 

 

Mean=4,835 

Age 40 to 59 

 

Mean=4,947 

Age 60 to 79 

 

Mean=3,185 

Age 80+ 

 

Mean=846 

Prior to opening      

 Pre window -175.26 -231.33*** 333.93** -234.86*** -9.741 
  (145.35) (56.797) (148.12) (82.617) (18.136) 
 j = -4 -93.176 -130.78*** 153.03*** -128.39*** -3.482 
  (65.358) (32.242) (57.730) (39.834) (10.932) 
 j = -3 -42.165 -62.510*** 76.849** -66.828*** -5.832 
  (26.780) (21.115) (33.274) (21.686) (5.892) 
 j = -2 - - - - - 
       
 j = -1 53.837 107.23*** -94.926** 55.947*** 11.169 
  (35.691) (28.828) (37.197) (18.084) (9.873) 

Mine opening      

 j = 0 113.05* 172.87*** -180.95*** 94.939*** 7.228 
  (63.361) (20.511) (56.218) (34.063) (17.152) 

Post opening      

 j = 1 206.40** 188.60*** -246.50*** 168.20*** 20.391** 
  (104.868) (17.698) (88.074) (39.784) (10.254) 
 j = 2 162.71** 208.90*** -241.38*** 174.18*** 23.934 
  (68.621) (45.805) (71.683) (29.149) (16.283) 
 j = 3 160.13* 272.58*** -289.16*** 213.19*** 24.239 
  (82.224) (88.069) (99.426) (35.118) (19.793) 
 j = 4 203.75** 274.98* -352.51** 232.84*** 30.183 
  (98.515) (159.02) (150.80) (56.933) (24.681) 
 Post window 159.44 38.340 -179.90 186.11** 8.930 
  (142.65) (312.03) (252.84) (92.170) (34.416) 

Mine closing 48.497 -93.437** 6.928 -25.332 16.432 
  (64.679) (41.798) (116.62) (36.382) (11.718) 
       

Municipality-year trends Yes Yes Yes Yes Yes 

Weighting by population Yes Yes Yes Yes Yes 

Observations 18,578 18,578 18,578 18,578 18,578 

R-squared 1.000 0.999 1.000 0.997 0.999 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. Regressions are 

based on the period 1995 to 2012. We use robust standard errors in all specifications.  
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Table A5. The Effect of a Mine Opening on the Education Level. 

 
Basic schooling 

 

Mean=6,934 

Upper 

secondary 

 

Mean=5,924 

Tertiary (short) 

 

Mean=2,241 

Tertiary (long) 

 

Mean=1,421 

Prior to opening     

 Pre window -139.81*** -63.527** -29.906** -15.955 

  (36.859) (24.746) (13.378) (15.852) 

 j = -4 -100.82** -51.298*** -35.491*** -7.966 

  (41.296) (16.756) (10.419) (14.734) 

 j = -3 -33.719 -36.494** -20.967** -0.609 

  (43.971) (16.793) (9.729) (6.101) 

 j = -2 - - - - 

      

 j = -1 60.273*** 35.287* 0.625 3.219 

  (16.612) (19.454) (6.374) (7.739) 

Mine opening     

 j = 0 78.282*** 37.303** 11.563 6.743 

  (28.601) (18.030) (9.220) (8.737) 

Post opening     

 j = 1 142.52*** 53.277*** 20.930* 16.447*** 

  (17.937) (20.152) (12.630) (3.597) 

 j = 2 141.19*** 66.945** 26.735* 13.858** 

  (41.286) (32.038) (15.098) (6.144) 

 j = 3 171.41*** 74.927 40.624* 19.463** 

  (64.434) (46.898) (20.905) (8.809) 

 j = 4 181.87* 65.003 34.971 16.319 

  (103.16) (72.777) (24.379) (15.105) 

 Post window 80.853 -56.316 -3.724 -16.530 

  (193.79) (83.986) (44.751) (11.975) 

      

Mine closing -16.318 -47.995 -35.053* -2.200 

  (56.647) (52.207) (20.008) (6.747) 

      

Municipality-year trends Yes Yes Yes Yes 

Weighting by population Yes Yes Yes Yes 

Observations 18,536 18,536 18,536 18,536 

R-squared 1.000 1.000 0.998 0.999 

Note: *** 1 percent significance, ** 5 percent significance, and * 10 percent significance. Regressions are 

based on the period 1995 to 2013. We use robust standard errors in all specifications.  

 

 

 


