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Abstract 

We propose to study if lenders can make a real environmental difference.  In recent years 
many banks introduced policies to curtail lending to companies engaged in mountaintop 
removal (MTR) coal mining – a form of coal extraction that has raised many 
environmental concerns.  Using the staggered introduction of these policies, we will 
examine changes in bank lending around the introduction of these policies and test 
whether these policies curb the use of MTR mining. The results of this analysis have 
important policy implications for the effectiveness of banks’ self-imposed ESG policies.  
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Figure 1. Before and after mountaintop removal mining at 3 Mile Surface Mine in West 

Virginia. Image Source: Kanawha Forest Coalition. 

https://www.facebook.com/kanawhaforestcoalition/photos/a.649269595127055/2016396131747

721 

 

 

1. Introduction 

Market participants are increasingly placing scrutiny on corporate environmental, social, 

and governance (ESG) practices. This scrutiny focuses not only on the ESG practices of 

operating companies but also on the financial institutions that fund them. During the past several 

years, campaigns have been launched to stop institutions – specifically commercial banks – from 

lending for a wide range of corporate practices including coal mining, oil sand projects, palm oil 

https://www.facebook.com/kanawhaforestcoalition/photos/a.649269595127055/2016396131747721
https://www.facebook.com/kanawhaforestcoalition/photos/a.649269595127055/2016396131747721
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production, arctic drilling, construction of natural gas pipelines, and gun manufacturing. 

Although announcements following these campaigns of banks changing their lending policies 

often grab headlines, what happens subsequently often does not. As a result, the real effects of 

these lending policy changes on both banks and the practices of their borrowers are generally not 

well understood.1  

Understanding the effectiveness of such campaigns is of crucial policy relevance. If these 

campaigns work and promote more sustainable production practices, then society can achieve 

many of its targets related to the challenge of global warming without formal top-down, 

government-led initiatives. Therefore, our research can provide evidence on the force of financial 

markets in promoting societal changes. If, on the other hand, activist-led campaigns pressure 

capital providers into ineffective environmental policies, then the case for alternative approaches 

is much stronger. 

We ask the question if lenders can make a real environmental difference by altering their 

lending practices. We propose to examine the effects of bank policies changes introduced to 

curtail mountaintop removal mining (MTR). Mountaintop removal mining is a form of coal 

mining that has raised numerous environmental concerns. As mountaintop removal mining 

became increasingly widespread in the early 2000s so did campaigns for banks to stop lending 

for it. Starting in 2008, some – but not all – of the banks’ lending to companies engaged in 

mountaintop removal mining introduced policies to curtail lending for it. As a result, some –but 

not all – companies engaged in mountaintop removal mining had banks that adopted these 

 
1 Teoh, Welch, and Wazzan (1999) examine boycott by equity holding financial institutions of the South Africa’s 
apartheid regime. They find that despite many divestures, the boycott did not have strong effects on the South 
African financial markets. 
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policies. We will use this variation to examine the bank lending practices and their effects on 

coal mining firms.  

We next provide background on the coal mining practices we study. Then we detail our 

hypothesis and discuss our empirical strategy.  

 

2. Background on Mountaintop Removal and Bank Lending 

Mountaintop removal mining (MTR) is a form of coal extraction that involves blasting 

the top off a mountain to make the underlying seams of coal accessible for surface mining. 

Although introduced in the 1960s, mountaintop removal mining did not become popular in the 

United States until the late 1990s when technological advancements and regulatory changes 

made it economically feasible.2 The advantage of mountain top removal mining (MTR) over 

traditional underground mining is that it is both cheaper and also safer for the miners involved. 

By 2008, an estimated 1.2 million acres and 500 mountain ridges had been mined using this 

practice.3  Figure 1 provides an example of a site in West Virginia before and after MTR mining.  

As the popularity of mountaintop removal mining increased, so did concerns regarding 

the environmental damage from it. In addition to clear-cutting forests and removing topsoil from 

mountaintops, mountaintop removal mining involves filling nearby valleys with debris leftover 

 
2 Most notable was a 2002 change in federal regulations that enabled miners to begin valley fills, a process in which 
the debris from mountaintop removal is disposed of in nearby valleys. For a further discussion of how changes in 
regulations and technology affect the growth of mountaintop removal mining, see Hendryx and Holland (2016), 
https://nationalaglawcenter.org/wp-content/uploads/assets/crs/RS21421.pdf, and the Washington Post, August 17, 
2004 http://www.washingtonpost.com/wp-dyn/articles/A6462-2004Aug16.html  
3 These estimates based on a study by Appalachian Voices http://ilovemountains.org/reclamation-fail/mining-extent-
2009/Assessing_the_Extent_of_Mountaintop_Removal_in_Appalachia.pdf 

https://nationalaglawcenter.org/wp-content/uploads/assets/crs/RS21421.pdf
http://www.washingtonpost.com/wp-dyn/articles/A6462-2004Aug16.html
http://ilovemountains.org/reclamation-fail/mining-extent-2009/Assessing_the_Extent_of_Mountaintop_Removal_in_Appalachia.pdf
http://ilovemountains.org/reclamation-fail/mining-extent-2009/Assessing_the_Extent_of_Mountaintop_Removal_in_Appalachia.pdf
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from the mining (known as valley fills). These changes to the land increase the risks of flooding 

and the risk of contamination of the local water supplies.4  For example, in 2008 Massey Energy 

Co. – one of the most active companies in mountaintop removal at the time – was fined $20 

million for Clean Water Act violations: the largest civil penalty in EPA's history levied against a 

company for wastewater discharge permit violations. Massey violated its Clean Water Act 

permits more than 4,500 times between January 2000 and December 2006. Massey discharged 

excess amounts (some at levels more than 10 times the permitted) of metals, sediment, and acid 

mine drainage into hundreds of rivers and streams in West Virginia and Kentucky.5  

The increase in the popularity of MTR was also accompanied by increased concerns 

about the health risks from it.  Numerous academic studies have found a link between MTR 

mining and increased instances of cancer,  cardio health, birth defects, low birth weight, higher 

overall mortality, and worse overall health (see Boyles et al. (2017) for a systemic review of the 

large literature on the health effects of MTR mining). Finally, the federal regulators have been 

aware of the issues, with the EPA administrator Lisa P. Jackson acknowledging that “The people 

of Appalachia shouldn’t have to choose between a clean, healthy environment in which to raise 

their family and the jobs they need to support them.”6 

By the late 1990s and early 2000s activist groups, including Appalachian Voices, the 

Rainforest Action Network, the National Resources Defense Council, had begun campaigns to 

 
4 For a description of the concerns of the environmental damages from mountaintop removal mining see  
https://e360.yale.edu/features/mountaintop_mining_legacy_destroying_appalachian_streams, 
https://www.jstor.org/stable/26161863, and https://fas.org/sgp/crs/misc/RS21421.pdf 
5 See Massey Energy to Pay Largest Civil Penalty Ever for Water Permit Violations, January 17, 2008, Department 
of Justice Press Release. 
6 See EPA Issues Guidance to Protect Appalachian Communities from Harmful Impacts of Mountaintop Mining, 
Apr 1, 2010 

https://e360.yale.edu/features/mountaintop_mining_legacy_destroying_appalachian_streams
https://www.jstor.org/stable/26161863
https://fas.org/sgp/crs/misc/RS21421.pdf
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address concerns about the effects of mountaintop removal mining. These campaigns included a 

push for increased government regulations as well as applying pressure on banks to curtail 

lending to companies engaged in mountaintop removal mining. A milestone in this latter effort 

occurred in December 2008 when Bank of America (BoA), the leading lender at the time to 

companies engaging in mountaintop removal mining, introduced a policy stating that it would 

“…phase out financing of companies whose predominant method of extracting coal is through 

mountaintop removal.”7 Although BoA did not disclose exactly why it introduced this policy, 

this policy was in line with demands by environmental activists, and environmental activists took 

credit for persuading BoA to make this change.8 During the next few years following BoA’s 

announcement, many of the other leading lenders to companies engaged in mountaintop removal 

mining announced similar policies.  

 

3. Research Question and Hypotheses 

Recent academic literature has studied the environmental liability of shareholders (Akey 

and Appel (2020)). Much of the evidence centers on the active role of institutional investors 

(Dyck et al. (2019), Krueger, Sautner, and Starks (2020), Naaraayanan, Sachdeva, and Sharma 

(2019)) including the role of hedge funds (Chu and Zhao (2019)) and the role of private equity in 

protecting the environment (Bellon (2020)). We instead focus on the role of banks as providers 

of funding. 

 
7 See Bank of America to Stop Financing Mountaintop Mining, New York Times, December 4, 2008. 
https://green.blogs.nytimes.com/2008/12/04/bank-of-america-to-stop-financing-mountain-top-mining. 
and https://www.nrdc.org/experts/rob-perks/bank-america-puts-deposit-our-mountains 
 
8 See https://www.nrdc.org/experts/rob-perks/bank-america-puts-deposit-our-mountains. 

https://green.blogs.nytimes.com/2008/12/04/bank-of-america-to-stop-financing-mountain-top-mining
https://www.nrdc.org/experts/rob-perks/bank-america-puts-deposit-our-mountains
https://www.nrdc.org/experts/rob-perks/bank-america-puts-deposit-our-mountains
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Theoretically, banks are a very important financial intermediary that can have real effects 

on the economy. The literature acknowledges that lenders should be at least partially liable for 

environmental risks (Pitchford (1995)). It is also well established that banks can influence their 

borrowers. Recent work has demonstrated that financing affects firm investment (Chava and 

Roberts (2008), Ersahin, Irani, and Le (2021)), but also a strong link between financial 

constraints and environmental performance (Kim and Xu (2018), Cohn and Deryugina (2018)). 

Banks also hold an outsized impact on their corporate customers through lending relationships 

which can reduce the lender’s monitoring costs and improve terms for the borrower (Diamond 

(1984), Bharath et al. (2011)). Therefore, it is reasonable to expect that bank lending restrictions 

can have significant effects on their corporate customers. 

Our main research question is about the role and impact of lenders in preventing and 

limiting environmental damage. We study the role of banks in lending to the MTR industry. In 

other to motivate our tests, we propose the following set of hypotheses: 

H1: Banks make a difference by staving finance to MTR producers. 

 Under this hypothesis, we expect that banks will decrease or stop lending to MTR 

producing firms and increase the lending costs for these producers. The ultimate test of this 

channel will be to see if this results in sharp decreases in MTR production. While this is a likely 

outcome that is directly aligned with the bank policies, it is also possible that banks try to shape 

the coal miners' production policies instead. This is our second hypothesis: 

H2: Banks supply credit to help MTR firms transition away from surface mining. 
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Another likely approach the banks can take is to alter their financing in a way that sports 

the firms transitioning away from MTR practices. Although this might deviate from some of 

their pledges, it is defensible as a strategy to reduce MTR in the long run. Under this hypothesis, 

we expect that the lending volume will stay the same or even increase to accommodate a 

transition, with lending costs staying similar. This hypothesis also predicts a more planned and 

gradual reduction in MTR production. 

H3: Banks use their MTR pledges to signal green intent but do not follow through. 

Another plausible alternative is that the banks self-select into making careful pledges that 

they can defend without changing their course. Under this alternative hypothesis, banks that have 

already achieved a certain level of a divestiture or have enough green credentials will pledge to 

avoid MTR producers but will continue funding these operations. There will be no change in 

lending or production. Notably, banks that have higher ESG credentials or banks seeking to 

boost their credentials with some form of green-washing will be more attracted to adopt this 

strategy. Under this set of alternative hypotheses, we can expect outcomes ranging from 

complete greenwashing where banks do not tangibly change MTR lending to a more nuanced 

approach where banks recommit only to things that are hard to verify and enforce and that 

already fit into their existing ESG initiatives.  

We plan to use bank lending behavior, bank ESG credentials, and MTR production data 

to disentangle these hypotheses. Next, we discuss our data sources and our proposed empirical 

approach. 
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4. Data 

4.1. Mountaintop Removal Mining Companies 

To understand the effects of banks’ policies on the extent of mountaintop removal 

mining, we first build a data set of the companies engaged in mountaintop removal mining. A 

challenge to constructing this data set is that companies engaging in mountaintop removal 

mining often make little or no mention of these operations in their financial statements. For 

example, the 2008 10-K for Massey Energy mentions valley fills twice but otherwise, does not 

indicate that it is engaged in mountaintop removal mining.  Therefore, we construct our dataset 

using the mine-level permits issued by state agencies that list the type of activity that can take 

place at a mine.9  We focus on permits issued by state agencies in West Virginia and Kentucky 

and classify mines with permits that allow for mountaintop removal mining or valley fills as 

MTR mines.10 Although a mine operator could potentially conduct a different form of mining 

that is also included on the permit, mountaintop removal permits and valley fill permits are 

unusual. Therefore, we assume that there is a high probability that mountaintop removal mining 

will take place at the mines with a permit to do so.  Next, we identify the producer firms behind 

each mine-level permit using mine controller history data from the U.S. Mine Safety and Health 

Administration (MSHA). Controllers are often subsidiaries of a larger parent company.  

Therefore, we use data from the Exhibit 21 of 10-K filings for companies with a SIC code of 

 
9 We thank JenAlyse Arena with the Coal Statistics Team at the U.S. Energy Information Administration for 
suggesting this approach for identifying mountaintop removal mining.  
10 The vast majority of mountaintop removal mining has taken place in Kentucky and West Virginia. See, for 
example, http://ilovemountains.org/reclamation-fail/mining-extent-2009/USAPolitical_Basemap.jpg . The agencies 
we contact in these states are the West Virginia Office of Miners’ Health, Safety and Training: 
http://www.wvminesafety.org/ and the Kentucky Department of Natural Resources, Division of Mine Permits: 
http://minepermits.ky.gov/Pages/default.aspx. 

http://ilovemountains.org/reclamation-fail/mining-extent-2009/USAPolitical_Basemap.jpg
http://www.wvminesafety.org/
http://minepermits.ky.gov/Pages/default.aspx
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1220 and 1221 and conduct news searches to match these controllers to their parents.11 Annual 

mine-level coal production in short tons is from the Energy Information Administration (EIA).12 

We include all West Virginia and Kentucky mines with production at any point between 2003 

and 2015 in our sample. Parent companies are classified as MTR miners if they control at least 

one MTR mine with any active coal production after 2002. Finally, so that we can examine the 

use of bank debt, we require these parent companies to have available data in DealScan.13    

Table 1 shows the companies with the greatest amount of production from mountaintop 

removal mining in 2007, the year before the announcement of a mountaintop removal lending 

policy.14   Mountaintop removal mining varies substantially as a fraction of these companies’ 

total production.  For example, 76 percent of the coal produced in 2007 by Magnum Coal 

Company and 92 percent of the coal produced by Amvest Corporation is from mountaintop 

removal.  On the other hand, for Arch Coal, Consol, and Peabody Energy, mountaintop removal 

mining is less than 5 percent of total coal production.  This variation indicates that some miners 

likely have greater flexibility to move production away from mountaintop removal mining than 

others and highlights the importance of controlling for firm effects in our analysis.  

4.2. Bank lending policies for mountaintop removal mining 

 
11 SIC code 1220 is Bituminous Coal and Lignite Mining and SIC code 1221 is Bituminous Coal and Lignite 
Surface Mining. 
12 https://www.eia.gov/coal/data.php#production.  
13 Seven companies that engaged in mountaintop removal mining in the United States during our sample period are 
dropped from the sample because they are not in DealScan.  These companies are either private or foreign. 
Collectively these companies account for less than 10% of the production from mountaintop removal mining during 
our sample period.  
14 This firms that use mountaintop removal mining shown in Table 1 are similar to other reports that use slightly 
different approaches to classify mountaintop removal mines. For example, beginning in 2010 the Rainforest Action 
Network, Sierra Club, and Banktrack have jointly produced an annual coal finance report card that lists mountaintop 
removal mining companies for mines in Central Appalachia using data on valley fills, surface mining, and strip 
mining. See: http://www.banktrack.org/show/pages/2015_coal_finance_report_card_report 

https://www.eia.gov/coal/data.php#production
http://www.banktrack.org/show/pages/2015_coal_finance_report_card_report
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To determine the banking relationships of companies engaged in mountaintop removal 

mining leading up to the introduction of lending policies for mountaintop removal mining, we 

use syndicated loan data from DealScan from 2003 to 2019.  Loans to MTR borrowers (i.e., 

control at least one MTR mine with any active coal production after 2002) are classified as MTR 

loans. We use loans to non-MTR borrowers in coal extraction or coal-related industries like 

steelmaking and utilities (SIC 1220-21; 3310-3329, 4900-4939) as a benchmark group of coal-

related loans more generally. 15   

Table 2 reports summary statistics for the lending activity to MTR borrowers from 2003 

to 2007, before the introduction of Bank of America’s industry-leading MTR lending policy. 

There were 56 loans to companies engaged in mountaintop removal mining between 2003 and 

2007, totaling more than $86 billion.  Roughly 60% of loan arrangements are by five banks. This 

group is led by Bank of America with 9.33 loans and Citigroup with 8.56 loans and also includes 

PNC Bank with 6 loans, ABS AG with 5.5 loans, and JP Morgan with 3.66 loans. (The weight 

assigned to an arranger on each loan is based on the number of arrangers on the loan.)  

Moreover, the top ten banks account for about 81% of the loan arrangement.  This concentration 

indicates that banking relationships for the majority of companies engaged in MTR mining can 

be affected by changes in lending policies by a few banks that are among the top arrangers.  

To identify whether a bank introduced a policy that could limit its lending for MTR 

mining, we read through its annual Corporate Social Responsibility Report or the like (e.g., 

Global Citizenship Report or Sustainability Report) and search news stories for an announcement 

 
15 We observe vertically integrated coal production activity by some firms in these other industries outside of SIC 
1220-21.  
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of a policy.  The wording of these lending policies varies across banks and is often imprecise.  

The announcement of Bank of America’s lending policy in 2008, for example, states:16  

“Bank of America is particularly concerned about surface mining conducted through 

mountain top removal in locations such as central Appalachia. We, therefore, will phase out 

financing of companies whose predominant method of extracting coal is through mountain top 

removal….” 

Citigroup’s 2009 Global Citizenship Report describes its lending policy with the 

following:17   

“…In 2009 we developed a new MTR Environmental Diligence Process that is fully 

incorporated into our credit risk policies and procedures. The process provides for an MTR 

specific risk assessment – including 33 specific potential diligence questions – and applies to any 

client that uses the practice, regardless of the percentage of the client’s coal production that 

comes from MTR…” 

We plan to go through this process for the top 80 banks by total lending activity (in 

dollars) to coal-related borrowers from 2005 to 2007, just before the first MTR lending policy 

appeared.18  For banks that are found to have a lending policy, we record the introduction of a 

bank’s lending policy as the year in which the bank announces a policy to curtail lending to 

 
16 See: http://green.blogs.nytimes.com//2008/12/04/bank-of-america-to-stop-financing-mountain-top-mining/ 
17 See https://www.citigroup.com/citi/about/data/corp_citizenship/global_2009_english.pdf 
18We have completed a review of 50 banks so far and continue to review the remaining banks year-by-year for the 
introduction of MTR lending policies.  

http://green.blogs.nytimes.com/2008/12/04/bank-of-america-to-stop-financing-mountain-top-mining/
https://www.citigroup.com/citi/about/data/corp_citizenship/global_2009_english.pdf
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companies engaged in mountaintop removal mining or to enhance the review of companies 

engaged in mountaintop removal mining.19   

The lenders that introduced policies are shown in Table 3.  After Bank of America’s 

announcement of its lending policy for mountaintop removal mining in 2008, similar lending 

policies became commonplace, especially among the banks with the most extensive relationships 

with mountaintop removal mining companies.  Eleven of the fifteen top lead arrangers between 

2003 and 2007 introduced a lending policy for mountaintop removal mining by 2016. 

 

5. Methodology 

We propose to use a difference-in-differences methodology where we will look at bank 

lending to MTR coal producers before and after a bank adopted an MTR policy and compare it 

to banks that do not introduce such policies. The fact that different banks adopted rules against 

financing MTR operations at different times, and many banks did not adopt such a policy during 

our period of study, allows us to identify the effect of these pledges on the financing of MTR 

operations. We also plan to study the changes in the ESG ratings assigned to these banks. We 

plan to look at new loan frequency.  

The announced changes in bank policies came under external pressure from activists and 

were to a large degree unrelated to bank and borrower characteristics. In addition to the 

staggered implementation of MTR lending policies, we will also utilize lenders that never 

implement such policies. Specifically, we include the top 80 banks by total lending activity (in 

 
19 A bank that adopts a lending policy for mountaintop removal mining but does not publicly announce the policy, 
will be classified as not having the lending policy.   



15 
 

dollars) to borrowers in the coal, steelmaking, and utility industries from 2005 to 2007. The 

inclusion of lender and year fixed effects will account both for lender level unobservable 

characteristics that stay constant over the period and for the overall trend in lending to coal 

companies.  We also plan to control for bank size and bank lending practices by controlling for 

asset size, asset growth, bank financial, leverage, profitability. This will allow us to implicitly 

control the incentives of banks to engage and maintain their MTR lending facilities. 

We also plan to look at MTR-intensive coal mines as a function of their exposure to 

banks that adopt MTR lending policies. Specifically, we will measure the extent of a producer’s 

exposure to MTR lending policies based on the proportion of recent lenders that introduce a 

policy.  Importantly, we can also compare the MTR mines outcomes to the outcomes of mines 

that are owned by parent companies that do not bank with pledging banks, and therefore will be 

relatively unaffected by the new policies. Our analysis is a comparison of the changes in the 

operating activities between these treated and untreated groups both before and after the 

introduction of the bank policies. 

 

6. Preliminary Results 

The most important outcome we study is the flow of credit to companies engaged in 

mountaintop removal mining. In these estimations, we compare the bank loans pre- and post-

introduction of a bank lending policy for both banks that introduced such a policy and other non-

policy lenders among the top 80 coal-related financers. We include lender fixed effects to 

account for any lender-level fixed characteristics that might affect the loan amounts and loan 
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numbers, and year fixed effects to control for the overall trend in lending. Table 4 presents the 

results. 

In the first column of Table 4, we study the effect of bank adoptions of any type of MTR 

lending policy. We document that after the policy adoption the banks slightly increase the 

number of loans to MTR producers, with the overall effect being statistically insignificantly 

different from a no change in bank lending. This is opposite to what the policies imply and also 

at odds with our first hypothesis. Possible interpretations of this initial evidence are that banks 

are providing capital to pursue projects that enable producers to move away from MTR mining 

(Hypothesis 2) or that the announcement of these policies is a form of greenwashing where the 

banks reduce the public scrutiny by claiming to screen loans for MTR but instead continue their 

practices (Hypothesis 3). This is also consistent with the notion that the bank policies were left 

intentionally vague, using terms as “predominantly” to define firms that can be affected by the 

MTR loan policy.  

In the next three columns of Table 4, we focus on three separate variants of the MTR 

policies. In column 2 of Table 4, we consider banks that adopt MTR loan restrictions based on 

the company degree of involvement with MTR. We find a very small and again statistically 

insignificant reduction in loans when we use this definition. We see similarly small changes in 

MTR loans when banks have policies that restrict lending to specific projects that have an MTR 

component (in column 3). Finally, we see a weak effect when we consider enhanced lending 

policies that claim an additional “enhanced” due diligence when giving a loan. All definitions 

imply that the banks did not reduce their MTR lending after adopting an MTR policy irrespective 

of the type of policy.  
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In Table 5, we test if the aggregate lending amount has changed. It is possible that the 

banks kept lending to MTR companies but reduced the overall loan amounts. If this is the case, 

then we expect that the overall MTR loan amounts will go down. The results in Table 5 suggest 

that this is not the case. Somewhat surprisingly, we document an increase in the loan amounts 

after a bank introduces an MTR policy. This is again consistent with both continued support to 

enable smooth transition away from MTR and greenwashing. In both cases, a bank feels pressure 

to limit the number of these loans and therefore increase the loan amounts conditional on issuing 

a loan. The results are again consistent with a variety of bank MTR policies, with the strongest 

increases associated with MTR policies that claim to restrict loans to MTR companies and/or 

MTR policies. 

Next, to test more directly the third hypothesis, we look into the incentives for banks to 

introduce these policies. Although the policies were introduced under outside pressure from 

activists, they can also enhance the banks' ESG ratings. To test this hypothesis, we compare the 

banks’ environmental rankings of banks that have adopted an MTR policy to banks that have not. 

Figure 2 shows an improvement in the environmental scores for banks that adopt an MTR 

lending policy. Although these changes cannot be separated well from an upward trend in the 

adopting banks, they still paint the picture that adopting banks are indeed banks with better ESG 

scores and that these scores continue to increase after the adoption. 

 

7. Further Analysis  

The next step in our analysis is to use mine-level coal production data from the U.S. 

Energy Information Administration to examine the real effects of these policies on mountaintop 
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removal mining. Even if banks restrict their credit, these policies may have no effect because 

MTR firms can switch to alternative sources of funding or use internal funds as a source of 

capital, and banks can help them with fresh capital (Hypothesis 2). It is also possible that MTR 

firms reduce their MTR activities even if the banks do not restrict their lending. This will be the 

case if firms anticipate future reductions and decide to pre-emptively limit this controversial 

practice. Finally, our preliminary findings of banks continuing to lend to MTR firms after 

introducing an MTR lending policy may be because MTR firms stopped mountaintop removal 

mining because of these policies.  

In all of these tests, we will need to identify firms that are potentially affected and 

provide a control group. We plan to identify the MTR-intensive firms that have extensive 

relationships with the banks that adopt MTR policies and then look for the differential impact of 

these policies on connected and unconnected coal companies. It is also possible to use coal 

companies that do not use MTR techniques as a further control group. 

 

8. Potential Interpretation from the Range of Possible Findings  

We believe that this research can help increase our understanding of the role of corporate 

finance and banking for corporate environmental sustainability. Evidence on bank lending 

following the introduction of MTR lending policies can help us better understand whether a 

bank’s introduction of ESG policies results in real changes in its banking activities. Although 

much is made about banks introducing these policies, the changes in banking activities that 

follow are less clear. Our preliminary results that there is no reduction in lending following the 

introduction of an MTR lending policy, demonstrate that self-imposed ESG policies do not 
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change banking activities. Additional analysis, however, is needed to examine whether the 

reason that there is no reduction in lending is that companies affected by these policies stopped 

mountaintop removal mining or the banks used the new loans to help firms transition away from 

MTR activities.  Furthermore, if banks continue lending following the introduction of a policy, 

firms might still pre-emptively reduce mountaintop removal mining if they are concerned that 

the policy increases the potential difficulties of obtaining financing in the future.   

This line of research is not limited to the field of coal mining but is also relevant to future 

policy debates. For example, banks are increasingly coming under intense pressure to limit their 

lending for a wide range of other activities, ranging from gun manufacturing to Arctic drilling –

often in the name of the greater good. The lessons we learn here can be applied to efforts to use 

finance to curb these and other activities. 
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Figure 2. Lender environmental ratings relative to MTR bank policy year 

 
Panel A. Policy adopters, 2012-16 (N=3) 

 
Panel B. Early policy adopters, 2008-11 (N=6) 

 

Figure 2 plots the average environmental score from Sustainalytics relative to banks’ mountaintop removal (MTR) 
policy implementation years. Year 0 is the year of the bank’s first MTR policy adoption of any type. MTR policy 
includes banks that enacted any type of MTR-policy (enhanced review, project- or company-related restrictions). 
Banks & Fin. Svcs. includes all companies categorized by Sustainalytics as banks or diversified financial services 
companies that do not implement an MTR policy between 2008 and 2021. Panel A plots the average environmental 
score for banks adopting MTR policies between 2012 and 2016. Due to the limited availability of the Sustainalytics 
data, in Panel B we plot the average post-policy environmental score for earlier policy adoptions between 2008 and 
2011. 
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Table 1. Mountaintop removal coal producers  

 

Company 
Total tons 

of coal 

Avg. active 
MTR 
mines 

MTR tons 
of coal 

% of total 
production 

1 Massey Energy Company 40.22 12.75 16.04 39.9% 
2 Magnum Coal Company 14.28 5 10.84 75.9% 
3 International Coal Group Inc. 18.98 5.75 5.81 30.6% 
4 Alpha Natural Resources Inc. 20.79 4 3.66 17.6% 
5 Arch Coal Inc. 127.32 2 3.58 2.8% 
6 Energy Coal Resources Inc. 4.30 3.75 2.73 63.6% 
7 CONSOL Energy Inc. 59.79 3.5 2.50 4.2% 
8 Amvest Corporation 1.83 1.5 1.69 92.2% 
9 Foundation Coal (ANR) 71.47 2 1.64 2.3% 

10 Peabody Energy Corporation 204.91 1 1.20 0.6% 
11 TECO Energy Inc. 5.89 1.25 0.57 9.7% 

12 
Clearwater Natural Resources 
LP 3.22 1 0.33 10.3% 

13 Patriot Coal Corporation20 2.00 0.25 0.16 8.2% 
Table 1 lists mountaintop removal coal producers in 2007, where production units are millions of short tons for 
producers with borrowing data in DealScan. Active MTR mines are West Virginia or Kentucky mines with active 
mountaintop removal permits or onsite valley fills and nonzero strip, quarry, or open-pit production, based on Mine 
Safety and Health Administration (MSHA) quarterly production records and state-level mine permit records. 
Average active MTR mines are the average number of active MTR mines in the four quarters of 2007. MTR 
production is the sum of strip, quarry, and open-pit production at these mines for each company in 2007. Total 
production includes all MSHA production types at all mines nationwide.  

 
20 Patriot Coal Corporation was formed in October 2007 as a spinoff from Peabody Energy.  
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Table 2. Loans to mountaintop removal permitted coal producers, 2003-2007  

Panel A: Loan characteristics (N = 56 loan packages) 
 Mean P25 Median P75 Total 
Amount ($ millions) 1,546 120 305 800 86,592 
N lead arrangers 2.55 1 2 2  
N syndicate members 11.50 4 9 17  
Loan length (years) 4.48 3.0 5.0 5.3  

 

Panel B: Top lead arrangers of MTR loans 
 

Lender 
Weighted 

Loans 
Weighted amount  

($ millions) 
 

1 Bank of America  9.33 5,559  
2 Citigroup 8.56 10,801  
3 PNC Bank 6.00 2,265  
4 UBS AG 5.50 1,858  
5 JP Morgan 3.66 3,815  
6 Wells Fargo 3.50 1,643  
7 Fifth Third Bank 3.00 475  
8 Barclays 2.52 1,838  
9 Morgan Stanley 2.27 1,483  

10 SunTrust Bank 1.33 691  
11 General Electric Capital Corp 1.33 105  
12 Bank of New York Mellon 1.00 75  
13 Royal Bank of Scotland 0.87 6,152  
14 Credit Suisse 0.78 2,906  
15 Commerzbank AG 0.70 5,619  

Panel A presents summary statistics for loans to mountaintop removal permitted coal producers during the period 
2003-2007. Borrowers must have nonzero mountaintop removal (MTR) coal production during 2005-2012 for the 
loan to be included. MTR production is the sum of all strip, quarry, and open-pit production at West Virginia or 
Kentucky mines with active MTR permits or onsite valley fills, based on quarterly Mine Safety and Health 
Administration (MSHA) production records and state-level mine permit records. 
Panel B lists the top banks functioning as lead arrangers during the period 2003-2007 based on weighted loan count. 
Banks are identified as lead arrangers using the DealScan lead arranger credit indicator. Each loan is divided by the 
number of lead arrangers so that each lead arranger is given equal weight. For example, for a $100 million loan with 
two loan arrangers, each arranger would be weighted as making half of a loan for $50 million.   
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Table 3. Timeline of bank MTR policy adoption 

Lender Review Project Restriction Company Restriction 
Bank of America 

  
2008 

Citi 2009 
  

JP Morgan 
 

2009 
 

Credit Suisse AG 
 

2010 
 

Morgan Stanley 
  

2010 
PNC Bank 

 
2010 2014 

UBS AG 2010 
  

Wells Fargo 2010 
 

2015 
BayernLB 

 
2011 

 

Banco Santander SA 2012 2018 2021 
Royal Bank of Scotland/NATWEST 2012 2014 2013 
Toronto Dominion Bank 

 
2012 

 

BNP Paribas SA 
 

2015 2013 
Credit Agricole CIB 

 
2015 2013 

Societe Generale SA 
  

2013 
Goldman Sachs 2014 2015 

 

US Bancorp 2014 2016 2016 
Barclays 

  
2015 

Deutsche Bank AG 
  

2015 
ING Group 

 
2019 2015 

Natixis SA 
 

2015 2015 
Commerzbank AG 

 
2016 2016 

HSBC Banking Group 
 

2016 2016 
LBBW 

 
2017 2017 

Regions Bank 
  

2017 
BBVA SA 

 
2018 2018 

BB&T Corp 
 

2018 
 

Rabobank 
 

2018 
 

Danske Bank 2019 
  

KfW Bankengruppe 
 

2019 
 

Mitsubishi UFJ 
 

2019 
 

DZ Bank AG 
 

2020 
 

Intesa Sanpaolo SpA 
  

2020 
Mizuho 

 
2020 

 

Nordea Bank AB 2020 
  

Royal Bank of Canada 
 

2020 
 

Sumitomo Mitsui 
 

2020 
 

Table 1 lists the adoption of mountaintop removal (MTR) lending policies by bank and year. Review indicates a 
lending policy involving additional or “enhanced” due diligence. Project Restriction indicates a policy that restricts 
lending for specific projects or operations where mountaintop removal mining practices are used. Company 
Restriction indicates a policy that restricts general purpose lending for companies engaged in a certain threshold of 
MTR activity (e.g., any MTR production, 20% of total production, “significant,” “predominant portion”). Bank 
policies were identified in a manual review of annual corporate social responsibility (CSR) and environmental, 
social, and governance (ESG) disclosure produced by the banks, as well as related news coverage. Banks are sorted 
by the year of their earliest MTR policy action.  
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Table 4. Number of Loans to MTR-affiliated borrowers and bank MTR policies  

 (1) (2) (3) (4) 
DV = MTR loans Any Company Project Enhanced 
     
Post policy 0.025 -0.063 0.004 -0.065 
 (0.45) (-0.94) (0.05) (-0.48) 
     
Coal loans, Avg. [t-3,t-1]  0.159** 0.153** 0.157** 0.151** 
 (2.51) (2.42) (2.47) (2.54) 
     
Total loans, Avg. [t-3,t-1]  0.028 0.035 0.031 0.036 
 (0.50) (0.63) (0.56) (0.67) 
     
Observations 1,270 1,270 1,270 1,270 
Adj. R2 0.725 0.725 0.725 0.725 
Year FE Yes Yes Yes Yes 
Lender FE Yes Yes Yes Yes 

The dependent variable is MTR loans, or the natural logarithm of one plus the total number of loans to MTR 
borrowers in a given year. Post policy equals one in the year of MTR lending policy adoption and all subsequent 
years, and zero for prior years. Coal loans equals the natural logarithm of one plus the average annual number of 
loans to coal extraction (SIC 1220-21) and related industries (SIC 3310-3329, 4900-4939) over the preceding three 
years. Related industries include steelmaking and utilities. Total loans equals the natural logarithm of one plus the 
average annual number of loans to any borrower tracked by DealScan over the preceding three years. Company 
(Col. 2) indicates a policy that restricts general purpose lending for companies engaged in a certain threshold of 
MTR activity (e.g., any MTR production, 20% of total production, “significant,” “predominant portion”). Project 
(Col. 3) indicates a policy that restricts lending for specific projects or operations where mountaintop removal 
mining practices are used. Enhanced (Col. 4) indicates a lending policy involving additional or “enhanced” due 
diligence.  Any (Col. 1) utilizes the year of the first policy of any type implemented by a bank. Standard errors are 
clustered by bank. The sample includes bank-years from 2005 to 2020 for the top 80 banks by total 2005-2007 
lending activity (in dollars) to coal and related borrowers. 
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Table 5. Loan Amounts to MTR-affiliated borrowers and bank MTR policies  

 (1) (2) (3) (4) 
DV = MTR lending Any Company Project Enhanced 
     
Post policy 0.683*** 0.561** 0.555* 0.207 
 (3.23) (2.05) (1.90) (0.53) 
     
Coal lending, Avg. [t-3,t-1]  0.160 0.140 0.139 0.124 
 (1.32) (1.14) (1.14) (1.03) 
     
Total lending, Avg. [t-3,t-1]  0.340** 0.375*** 0.376*** 0.402*** 
 (2.57) (2.66) (2.78) (2.95) 
     
Observations 1,270 1,270 1,270 1,270 
Adj. R2 0.671 0.669 0.669 0.667 
Year FE Yes Yes Yes Yes 
Lender FE Yes Yes Yes Yes 

The dependent variable is MTR lending or the natural logarithm of one plus the total amount loaned to MTR 
borrowers in a given year. Each participating lender receives equal, partial credit for a loan to a borrower (e.g., $50 
million each for a $100 million loan with two participants). Post policy equals one in the year of MTR lending 
policy adoption and all subsequent years, and zero for prior years. Policy bank equals one if the bank adopts an 
MTR lending policy between 2008 and 2020, and zero if the bank does not adopt a policy in this timeframe. Coal 
lending equals the natural logarithm of one plus the average annual value of loans to coal extraction (SIC 1220-21) 
and related industries (SIC 3310-3329, 4900-4939) over the preceding three years. Related industries include 
steelmaking and utilities. Total lending equals the natural logarithm of one plus the average annual value of loans to 
any borrower tracked by DealScan over the preceding three years. Company (Col. 2) indicates a policy that restricts 
general purpose lending for companies engaged in a certain threshold of MTR activity (e.g., any MTR production, 
20% of total production, “significant,” “predominant portion”). Project (Col. 3) indicates a policy that restricts 
lending for specific projects or operations where mountaintop removal mining practices are used. Enhanced (Col. 4) 
indicates a lending policy involving additional or “enhanced” due diligence.  Any (Col. 1) utilizes the year of the 
first policy of any type implemented by a bank. Standard errors are clustered by bank. The sample includes bank-
years from 2005 to 2020 for the top 80 banks by total 2005-2007 lending activity (in dollars) to coal and related 
borrowers. 
 

 


