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Thank you, Chairman Lamborn, Ranking Member Holt, and members of the Committee.  I am 
Karen Harbert, President and CEO of the Institute for 21st Century Energy (Institute), an affiliate 
of the U.S. Chamber of Commerce.  The U.S. Chamber of Commerce is the world’s largest 
business federation, representing the interests of more than three million businesses and 
organizations of every size, sector and region. 
 
The mission of the Institute is to unify policymakers, regulators, business leaders, and the 
American public behind common sense energy strategy to help keep America secure, prosperous, 
and clean.  In that regard we hope to be of service to this Committee, this Congress as a whole, 
and the administration.   
 
I appreciate this opportunity to discuss the Spruce No. 1 mine (Spruce Mine) permit revocation 
and the potential impact to capital investment and jobs.  First, I would like to clarify that this is 
not about mining, and specifically whether strip mining should be permitted under federal law.  
This is not about whether coal which supplies 40 percent of our electricity should or shouldn’t be 
part of our energy mix.  This case is about the rule of law and regulatory certainty and the type of 
regulatory regime that the law allows for and that we wish to have in the United States. Even 
more fundamentally, the outcome of this case will signal whether America is open for business 
and safe for long term investment. 
 
One of our great strengths as a country is how we hold the rule of law sacrosanct coupled with a 
regulatory system with appropriate checks and balances to protect the regulated.  If we were to 
move to a system embodied by the Environmental Protection Agency’s (EPA) action in the 
Spruce Mine case, hundreds of projects and businesses in America today could question whether 
they too might retroactively have their lawful permits revoked or recaptured. New projects will 
have to determine how to calculate risks associated with changing viewpoints at a future point 
from a regulatory agency.  This will reduce and delay a broad range of projects, increase the cost 
of doing business, and reduce the number of jobs at a time when job creation is most critical.  
The Chamber supports environmental safeguards and clear standards that are applied 



consistently to all businesses.  But just as businesses must be accountable for the decisions they 
make, government must honor the decisions that it makes and operate within the laws established 
by Congress. 
 
Furthermore, a clear, transparent, and predictable regulatory system is not only valuable to 
business, but furthers the protection of the environment.  When business is provided with the 
certainty to know what is necessary for compliance, it can be a valuable partner in environmental 
stewardship. 
 
Background and Timeline 
The Spruce Creek mine was granted a surface mining permit in 1998 by the State of West 
Virginia under the Surface Mining Control and Reclamation Act (SMCRA).  At the same time 
permits were pursued under section 402 of the Clean Water Act (NPDES) and under section 404 
of the Clean Water Act (dredge and fill).  The initial section 404 permit was withdrawn by the 
Army Corps of Engineers (Corps) because a Federal Court found that an Environmental Impact 
Statement (EIS) was required.  EPA commented on a preliminary draft EIS in August 2001 and 
the draft EIS in August 2002.  In both cases EPA expressed concerns, but committed to work 
with the Corps to develop an environmentally acceptable project. In 2006, the Corps published 
the draft EIS and final EIS, and EPA submitted comments in both processes.  After further 
consultation with EPA, the Corps issued the section 404 permit for the Spruce Mine in January 
2007. 
 
Please note that the section 404 permit, which is required to begin operations at the Spruce Mine, 
was issued eight years after the initial mining permit.  Before the initial mining permit was 
issued, the owner made significant investments to acquire the rights to develop the mine and the 
necessary engineering work to determine the feasibility of the project.  Significant investment 
was also required to complete the permitting process which ultimately took 10 years to complete.  
Much of this investment remains stranded today as the company battles in court to defend its 
right to use the very permit one agency of this government issued and another agency of the 
same government subsequently revoked.   
 
Almost two years after the Corps granted the section 404 permit, EPA requested the Corps 
suspend, revoke, or modify the permit in such a way that would prevent the discharge of dredge 
or fill as allowed by the permit.  The Corps declined EPA’s request.  In March 2010, EPA took 
the unprecedented action of withdrawing or restricting specifications in the section 404 permit 
which would have the impact of revoking, or retroactively vetoing, the lawful permit issued by 
the Corps. 
 
This is a very short summary of a long and complex regulatory record.  The key point is that 
even with the current regulatory process, there is significant investment risk because of the 
complexity, long permit processing times, and potential challenges and litigation.  Adding an 
arbitrary and capricious and completely unpredictable risk of a permit being revoked or 
withdrawn after it is issued, greatly increases the challenge of securing capital for any project 
subject to this process.  
 
 



Economic Impact of Greater Regulatory Uncertainty 

When the risks of a project increase, investors expect a higher return.  Therefore, fewer projects 
meet the return on investment criteria to support funding.  These risks can be in the form of 
many different project impacts, but regulatory risk is clearly one of those criteria.  An economic 
analysis of the Spruce Mine and the broader economic impact of EPA’s action was prepared by 
Professor David Sunding of UC Berkley and The Brattle Group to support a multi-industry 
amicus curiae brief filed in support of the lawsuit challenging EPA’s action.  The analysis is 
attached as an appendix.  The conclusion of that analysis provides a good summary of the 
economic impact: 

Conclusions 
The EPA’s precedential decision to revoke a valid discharge permit will have a 
chilling effect on investment across a broad swath of the American economy. Activities 
ranging from residential and commercial development, roads, renewable energy, and 
other projects rely on discharge authorization under Section 404 of the Clean Water 
Act. These activities provide needed infrastructure, housing, and other services, and 
are a significant part of the annual value of economic activity in the country. They 
also generate hundreds of thousands of jobs nationwide, and stimulate economic 
activities in support sectors. 
 
The types of projects that require discharge permits are usually capital intensive and 
involve irreversible investments, meaning that the project proponent cannot recoup 
costs if the necessary authorization is revoked by the EPA. Revoking discharge permits 
introduces two essential market distortions: (i) revoking permits raises hurdle rates 
among private investors; and (ii) revoking permits reduces the expected benefit-cost 
ratio of new projects. These effects are likely to dampen investment rates in industries 
relying on discharge permits, both by delaying and by deterring new projects from 
being built. Importantly, I show that even small changes in the probability of ex post 
revocation can have a large effect on project investment. 

 
To give a sense of the scale and magnitude of industries that are put at risk by this EPA action, 
the Army Corps of Engineers issues approximately 60,000 discharge permits annually under 
section 404 of the CWA, and estimates that over $220 billion of investment annually is 
conditioned on the issuance of these permits.  If the investment is conditioned on the permit and 
the permit is subjected to potential future arbitrary and capricious treatment, it is clear that the 
result will be significantly reduced capital investment.  It is because of actions like EPA’s that 
regulatory uncertainty has risen to a level that many economists estimate some $2 trillion dollars 
have been “sidelined” instead of being invested and catalyzing economic growth and job 
creation. 

While it is never a good time to unnecessarily restrict investment, it is doubly so during a time 
when the economy is struggling.  We need productive, effective, and environmentally sound 
investments to create jobs.  In almost ten years of review, EPA did not identify a need to 
withhold approval of the Spruce No. 1 mine when it had the opportunity and legal ability to do 
so. Attempting to withdraw their approval and retroactively veto the permit almost two years 
after issuance not only causes immediate economic loss to the mine owner and workers 



employed to support the mine, but also creates a substantial negative economic and chilling 
impact on the economy by setting a precedent that section 404 permits can be revoked post hoc 
or changed at will.  This uncertainty has a direct and lasting impact of increasing the risk for all 
projects that require a section 404 permit.  

This is not just a matter for mining or energy projects, but impacts industry broadly including 
both public infrastructure projects and private industry.  As noted by Dr. Sunding, these impacts 
touch a significant component of the economy; including, residential and commercial 
development, roads, renewable energy and other projects.  A reduction or constriction on 
investment has a direct impact in limiting job growth.  With an unemployment rate of 8.1 
percent, we must ensure that government is not restricting job growth. 

 

Will the U.S. remain a low risk investment destination? 

According to the World Economic Forum’s Global Competitiveness Report 2011-12, the U.S., 
which long held the top global position as an attractive investment destination, has continued its 
three year decline and now holds fifth place.  Two of the factors cited as reasons for this decline 
were a reduction in the transparency of government policymaking and the increase in 
burdensome regulation. 

Some of the risks and uncertainties evaluated as part of an investment decision process include 
risks regarding the business opportunity, commodity prices, and cost management risks. These 
are just a few of the considerations.  Components of risk analysis also include legal, regulatory 
and government related risks.  Historically, the U.S. has had low government or sovereign risk 
because of the strong rule of law and consistent regulatory systems.  This is in contrast to many 
countries around the world in which the regulatory processes and contract terms are subject to 
change when the government changes or when one government or bureaucrat changes its mind. 
The United States is still an attractive market for investment, but to the extent that government 
increases risk, the United States becomes less attractive than other potential investment markets.   

It is not just the regulatory risk but the accumulation of risks for a given project, including other 
issues such as tax policy, which can increase the perception of sovereign risk.  When a U.S. 
government agency takes unprecedented action to revoke a lawful permit issued by another 
government agency, this action sends a message to all businesses that government approvals may 
not be honored. 

Businesses of all sizes are not asking for no regulation, they are asking for transparent and 
enduring regulations upon which they can make decisions and investments against a backdrop of 
certainty. Simply put, a process that makes sense. A process that has clear time frames.  A 
process where once a decision is made a business and its investors can trust the decision will be 
honored.  Without such confidence, capital will go elsewhere and that undermines not only our 
competitiveness but the ability to get Americans back to work and the economy on its feet.  This 
is not a one-off problem but a long term challenge to our economic system that we must face 
head on. 

 



Spruce Mine Case – United States District Court 

Fortunately the legal system has provided review and emphatically stopped EPA’s 
unprecedented attempt to retroactively veto a legally issued section 404 permit.  On March 23, 
2012, Judge Amy Berman Jackson of the United States District Court for the District of 
Columbia issued a holding that EPA exceeded its authority by issuing its Final Determination on 
January 13, 2010, purporting to modify Mingo Logan’s section 404 permit for the Spruce Mine. 

Judge Jackson specifically states: “First and foremost, EPA’s interpretation fails because it is 
illogical and impractical…. EPA resorts to magical thinking….Not only is this non-revocation 
revocation logically complicated, but the possibility that it could happen would leave permittees 
in the untenable position of being unable to rely upon the sole statutory touchstone for measuring 
Clean Water Act compliance: the permit.”  

Judge Jackson also states: “It is further unreasonable to sow a lack of certainty into a system that 
was expressly intended to provide finality…. the concerns the amici raise supply additional 
grounds for finding EPA’s interpretation to be unreasonable.” 

Judge Jackson also makes specific reference to the importance of the broad implications of the 
EPA action.  This reference acknowledges the concerns and impacts presented by the broad 
based coalition of business groups presented in our amicus brief.   

The Administration went so far to avoid having these broader implications considered that they 
petitioned the court to preclude this information from consideration by objecting to the filing of 
the brief. Judge Jackson rightfully denied EPA’s attempt to squelch the voice of the broader 
business community. 

Judge Jackson’s opinion is unlikely to be the final word on this issue.  The EPA has already 
notified the court that it intends to appeal the decision.  It is troubling that the EPA intends to 
devote even more resources further defending an indefensible policy that is so transparently bad 
for the economy and so inconsistent with the principles of rule of law and regulatory consistency.  
And defending that policy after such a strong rebuke from Judge Jackson. 

 

Summary 

Again, I would like to highlight that this issue is not about whether one is for or against mountain 
top mining.  This is about an Agency abusing its authority. This action has sent signals to the 
broadest set of industries that build the things in this country that keep our economy moving.  
The issue is regulatory certainty – ensuring that the United States maintains a clear, transparent, 
and predictable regulatory system for a permitting process that is essential for almost every 
significant project and a large part of the economy.  This is a system that Congress envisioned 
would provide finality to the regulatory process so business can move forward to make 
investments and grow the economy. 

In conclusion, I cannot over estimate the potential impact if EPA’s unlawful action remains.  As 
stated earlier, the Corps estimates that approximately $220 billion in annual investment is 
contingent on section 404 permits.  The Brattle Group in their economic analysis estimates that 



every billion dollars of construction spending generates 16,000 to 18,000 jobs.  The process that 
resulted in the permit of the Spruce Mine adhered to the law even if it took eight long years.  If 
that lawful process can be upended, the reverberations through the economy will be real: 
restricting, postponing or eliminating investment and jobs.  Making infrastructure projects riskier 
in the U.S. makes them less likely to happen and more costly to the consumer and taxpayer.  
That is not the foundation for a competitive 21st century economy.   

Business can and should adhere to laws and regulations governing its industry.  Business needs 
to know the rules of the road and regulators need to provide a clear, transparent, timely, and fair 
regulatory process to follow. America’s private sector needs the type of clarity to make 
investment decisions that EPA’s retroactive veto of the Spruce Mine just undercut. 

Effective and consistent environmentally regulatory management is good for business and good 
for the environment.  In the case of section 404 permits, Congress provided clear direction to 
EPA.  EPA must follow that direction and Congress and our judicial system must ensure they do. 
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1. Introduction 
 
In 2007 the Army Corps of Engineers issued a Section 404 discharge permit to Arch Coal 
in connection with the Spruce No. 1 Mine located in Logan County, West Virginia. Arch 
Coal subsequently operated the mine in compliance with its permit. Nonetheless, more 
than three years after the Corps issued the 404 permit, EPA proposed to withdraw the 
discharge authorization granted to Arch Coal.  Both the Corps and the State of West 
Virginia disagreed with the EPA decision, finding that there was no reason to take away 
the permit.  This precedential decision by EPA -- to exercise its limited authority to 
withdraw a discharge authorization so as to effectively revoke the permit over the 
objections of the Corps and State has the potential to affect a wide range of economic 
activities that require authorization under Section 404 of the Clean Water Act. 
 
This report discusses the economic impacts of EPA’s actions with respect to the Spruce 
Mine discharge permit. EPA’s after-the-fact veto of Arch Coal’s permit makes it more 
difficult for project developers to rely on essential 404 permits when making investment, 
hiring or development decisions, and proponents must now account for the possibility of 
losing essential discharge authorization after work on the project has been initiated.  
 
 
2. Permitting under Section 404 of the Clean Water Act 
 
There are a variety of public and private sector projects permitted under Section 404 of 
the Clean Water Act. These activities are vital to the American economy, and include:  
pipeline and electric transmission and distribution; housing and commercial 
development; renewable energy projects like wind, solar, and biomass; transportation 
infrastructures including roads and rail; agriculture; and many others. The Army Corps of 
Engineers issues roughly 60,000 discharge permits annually under Section 404, and 
estimates that over $220 billion of investment annually is conditioned on the issuance of 
these discharge permits.  Given the breadth of the statute, a large share of public and 
                                                 
1David Sunding is the Thomas J. Graff Professor in the College of Natural Resources at UC Berkeley. His 

research concerns environmental and natural resource economics, and the economics of regulation. He 
is a Principal in the Litigation Practice of The Brattle Group. 
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private infrastructure or development projects must receive and depend on the certain 
operation of the 404 permit. 
 
Public and private activities requiring Section 404 authorization generate significant 
indirect and induced benefits to affiliated industries.  Reduced levels of investment in 
projects requiring discharge authorization translate directly into lost jobs and lost 
economic activity across essentially the whole economy. Tables 1 and 1a show the 
monthly value of new construction put in place in the United States, which is widely used 
as a measure of new construction spending.  Table 2 gives the direct, indirect and induced 
output multipliers for key activities typically requiring a Section 404 permit.   
 
There are numerous studies in the economics literature detailing the nationwide output 
and employment benefits various types of construction projects.2  A study by the 
President’s Council of Economic Advisors found that under the American Recovery and 
Investment Plan, construction and manufacturing were likely to experience particularly 
strong job growth from a recovery package emphasizing infrastructure, energy, and 
school repair.3  Another study found that “greater use of renewable energy systems 
provides economic benefits through investments in innovation, and through new job 
creation, while at the same time protecting the economy from political and economic 
risks associated with [energy dependence].”4  The benefits go beyond measures of output 
and employment – indeed, “research has shown that well designed infrastructure 
investments can raise economic growth, productivity, and land values, while also 
providing significant positive spillovers to areas such as economic development, energy 
efficiency, public health and manufacturing.”5 
 
As of 2010, commercial construction activity comprised around 2.5 percent of GDP 
while residential construction makes up another 2 percent.  Spending in these industries 
will grow as the economy continues to recover from the recession.  Standard & Poor’s 
forecasts a 14 percent increase (to $44.8 billion) in commercial construction starts and a 
1.8 percent increase in residential housing investment in 2011.6  The National 
Association of Home Builders forecasts a 42 percent increase in residential construction 
starts between 2011 and 2012, from 615,000 to 873,000.7 
 

                                                 
2 See Heintz, James, Pollin, Robert and Heidi Garrett-Peltier, How Infrastructure Investment Support the 

U.S. Economy: Employment, Productivity and Growth, Political Economy Research Institute, 
University of Massachusetts Amherst, January 2009. 

3 CEA, The Job Impact of the American Recovery and Reinvestment Plan, January 9, 2009, p. 2. 
4Kammen, Daniel, Kapadia, Kamal and Matthias Fripp, Putting Renewables to Work: How Many Jobs Can 

the Clean Energy Industry Generate?, Energy and Resources Group, University of California at 
Berkeley, April 13, 2004, p. 3. 

5Department of the Treasury with the CEA, An Economic Analysis of Infrastructure Investment, October 
11, 2010, p.1. 

6 S&P, p. 4. 
7 A start is defined as excavation (ground breaking) for the footings or foundation of a residential structure. 

For a multifamily structure, all units are counted as started when the structure is started.  
NAHB/Housing Economics, April 2011. 
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In March 2011, public and private investment in the construction of residential and 
commercial structures totaled over $300 billion for the previous 12 months.8This 
economic activity stimulates other sectors of the economy. Table 2 shows that every $1 
of spending on residential construction, utility and transportation infrastructure or 
commercial construction generates roughly $3 of economic activity throughout the 
economy. 
 
Construction spending also generates large numbers of jobs. As shown in Table 3, for 
each $1 billion spent in new residential construction in the United States, over 10,000 
new jobs are created directly and indirectly (i.e., in industries that support construction 
activity).9  An additional 5,700 jobs are created through induced effects, meaning the 
economic activity resulting from increased earnings generated by the direct and indirect 
economic activity.  Thus, in total every $1 billion of residential construction generates 
around 16,000 jobs. Spending on commercial and institutional facilities such as shopping 
centers, schools, office buildings, factories, libraries and fire stations has a somewhat 
larger job-creation effect, at around 18,000 jobs per $1 billion of spending. 
 
Between 1987 and 2007, public spending on transportation and water infrastructure as a 
percentage of GDP remained steady between 2.3 and 2.6 percent.10  In 2009, the federal 
government spent $39 billion on new highway infrastructure.11  On balance, government 
spending on highway construction has increased during the past 30 years in real terms.12 
Not only are investments in these kinds of infrastructure critical to quality of life 
throughout the nation,13 the multiplier effect on job creation resulting from such 
investment is substantial.  In March 2011, the value of transportation and water 
infrastructure put in place amounted to roughly $160 billion.  As shown in Table 3, every 
$1 billion in transportation and water infrastructure construction creates approximately 
18,000 jobs total. 
 
Renewable energy is an example of an emerging sector of the economy that also relies on 
discharge permits. The United States spends 0.3 percent of its GDP on the production of 
clean technologies.14  The renewables industry, however, has been expanding at a rate of 
28 percent per year since 2008.15   Further, in its 2011 release of the Annual Energy 
Outlook, the U.S.  Energy Information Administration forecasts that cumulative additions 
to electricity generating capacity16 from renewable sources will exceed 20,000 megawatts 

                                                 
8 See Table 1. 
9Direct and Indirect Effects. 
10 CBO, Public Spending on Transportation and Water Infrastructure, November 2010. 
11CBO, Spending and Funding for Highways, January 2011. 
12Ibid. 
13 See for example, Dalenberg, Douglas R. and Partridge, Mark D., “The Effects of Taxes, Expenditures, 

and Public Infrastructure on Metropolitan Area Employment,” Journal of Regional Science, Vol. 35, 
No. 4, 1995, pp. 617-640. 

14Associated Press, “China Leads Push to Go Green,” New York Times, May 8, 2011, accessible: 
http://www.nytimes.com/2011/05/09/business/energy-
environment/09clean.html?scp=2&sq=renewable%20energy%20gdp&st=cse. 

15Ibid. 
16Net Summer Capacity. 
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by 2020.17  With fixed costs ranging from roughly $15 to $400 per kilowatt for renewable 
generation plants,18 projected near-term future spending on infrastructure for renewables 
will be substantial.   
 

Table 1. Annual Value of Public and Private Construction Put in Place, as of March 2011
1 

Type of Construction

Residential Buildings

Commercial Buildings and Structures
2

Health Care Institutions

Educational Institutions

Public Safety Institutions
3

Transportation Infrastructure
4

Communication Infrastructure

Power and Electric Infrastructure
5

Sewage, Waste and Water Supply Infrastructure
6

Total Construction 7

[1] The annual value is calculated as the unadjusted Census survey estimate of new construction
put in place during March 2011 multiplied by 12 and seasonally adjusted.
[2] Includes lodging and office.
[3] Includes correctional and fire/safety structures.
[4] Includes air, rail and water travel as well as highway and street-related infrastructure.
[5] Includes electric transmission and pipelines.
[6] Includes sewage and waste treatment and storage facilities as well as water supply 
treatment and storage facilities.
[7] The categories listed here do not add up to total construction because some 
categories have been omitted.
[8] March 2011 numbers are preliminary. 

Source: US Census Bureau, Value of Construction Put in Place , March 2011.

37,427

768,899

($'m)

237,757

81,560

39,448

80,764

10,795

122,574

17,387

81,618

 

                                                 
17 EIA, Table 9: Electricity Generating Capacity – Reference Case, Annual Energy Outlook 2011, April 

2011. 
18EIA,Updated Capital Cost Estimates for Electricity Generation Plants, November 2010. 
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Table 1a. Annual Value of Public and Private Construction Put in Place, as of March 2011
1 

($'m)

Type of Construction Private Public
Residential Buildings 229,065 8,692

Commercial Buildings and Structures
2

65,770 15,167
Health Care Institutions 29,111 10,337
Educational Institutions 12,301 68,463

Public Safety Institutions
3

n/a 10,658

Transportation Infrastructure
4

9,043 113,408

Communication Infrastructure
5

17,334 n/a
Power and Electric Infrastructure 70,139 11,479

Sewage, Waste and Water Supply Infrastructure
6

n/a 36,272

Total Construction 7 476,111 292,788

[1] The annual value is calculated as the unadjusted Census survey estimate of new construction put in
 place in March 2011 multiplied by 12 and seasonally adjusted.
[2] Public does not include lodging as it is not broken out separately but included in total.
[3] Not broken out separately for the private sector but included in the total.
[4] For private, Transportation Infrastructure spending does not include highway and street-related
 infrastructure as it is not broken out separately, but included in the total.
[5] Not broken out separately for the public sector but included in the total.
[6] Not broken out separately for the private sector but included in the total.
[7] The categories listed here do not add up to total construction because some categories have been
 omitted.
[8] March 2011 numbers are preliminary. 

Source: US Census Bureau, Value of Construction Put in Place , March 2011.  
 
 

Table 2. Output Impacts of $1 Spending in the US for Select Economic Activities

Sector Description
Construction of Commercial and 

Institutional Structures
1 34

Construction of new nonresidential 
commercial and health care structures

$1.00 $0.84 $1.16 $2.99

Construction of Utility, Energy and 

Transportation Infrastructure
2 36

Construction of other new 
nonresidential structures

$1.00 $0.88 $1.15 $3.03

Construction of New Residential 
Housing Structures

37
Construction of new residential 
permanent site single- and multi-
family structures

$1.00 $1.01 $1.00 $3.01

[1] Includes commercial development and public works such as schools, libraries and fire stations.
[2] Includes renewable energy projects, pipeline and electric transmission and transportation infrastructure such as roads 
and rail.
[3] The direct effect captures the initial change in economic activity resulting from the new investment.
[4] The indirect effect reflects new economic activity that is stimulated by the direct investment in industries that supply
inputs to the sector of initial change.  
[5] The induced effect captures the economic activity that results when the increased earnings generated by the direct and 
indirect economic activity is spent on local goods and services.
Source: IMPLAN version 3

Corresponding IMPLAN Sector
Area of Economic Activity

Indirect 

Effect
4

Induced 

Effect
5

Total
Effect

Direct

 Effect
3
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Table 3. Employment Impacts of $1 Billion Spending in the US for Select Economic Activities

Sector Description
Construction of Commercial and 

Institutional Structures
1 34

Construction of new nonresidential 
commercial and health care structures

7,843  3,624    6,591    18,057 

Construction of Utility, Energy and 

Transportation Infrastructure
2 36

Construction of other new 
nonresidential structures

7,400  3,912    6,550    17,862 

Construction of New Residential 
Housing Structures

37
Construction of new residential 
permanent site single- and multi-family 
structures

5,103  5,136    5,718    15,957 

[1] Includes commercial development and public works such as schools, libraries and fire stations.

[2] Includes renewable energy projects, pipeline and electric transmission and transportation infrastructure such as roads and

rail.

[3] The direct effect captures the initial change in economic activity resulting from the new investment.

[4] The indirect effect reflects new economic activity that is stimulated by the direct investment in industries that supply

inputs to the sector of change.

[5] The induced effect captures the economic activity that results when the increased earnings generated by the direct and

indirect economic activity is spent on local goods and services.

[6] Employment impacts are given in full-time equivalent jobs, i.e. , each job is equivalent to 2,080 hours of work.

Source: IMPLAN version 3

Area of Economic Activity
Corresponding IMPLAN Sector Indirect 

Effect
4

Induced

 Effect
5

Total
 Effect

Direct 

Effect
3

 
 
 
3. Direct Economic Impacts of EPA’s After-the-Fact Veto 
 
EPA’s precedential decision to revoke a valid discharge authorization alters the 
incentives to invest in projects requiring a permit under Section 404. Project development 
usually requires significant capital expenditure over a sustained period of time, after 
which the project generates some return. Actions like the EPA’s that increase uncertainty, 
raise the threshold for any private or public entity to undertake the required early-stage 
investment. For this reason, the EPA’s action has a chilling effect on investment in 
activities requiring a 404 authorization across a broad range of markets.  

 
Increasing the level of uncertainty can also reduce investment by making it more difficult 
to obtain project financing. Land development activities, infrastructure projects and the 
like often require a significant level of capital formation. Reducing the reliability of the 
Section 404 permit will make it harder for project proponents to find financing at 
attractive rates as lenders and bondholders will require higher interest rates to compensate 
for increased risk, and some credit rationing may also result. 
 
Permit Uncertainty and the Hurdle Rate 
 
The decisions to undertake an investment in a project can be considered as a comparison 
of the benefit-cost ratio of the project to a hurdle rate. Letting B denote the present value 
of net benefits from the project and C denotes the investment cost, the investment 
condition is to undertake the project when 



May 30, 2011 
Page 7 

 

 

ratehurdle
Cost

Benefit
 1+> . 

 
The hurdle rate represents the expected rate of return a firm requires on its investment. 
When uncertainty exists on the future benefits and cost of a project, firms and public 
agencies often use risk-adjusted hurdle rates. For private firms, hurdle rates of three or 
four times the cost of capital are common (Summers, 1987). For government agencies, 
with a lower cost of capital and less risk aversion, hurdle rates are typically lower, but are 
usually well in excess of 1. 
 
It is especially common for firms and public agencies to select high hurdle rates when 
engaging in a project that involves irreversible investment. In this case, high hurdle rates 
emerge through inertia as decision makers are forced to trade-off the possibility of 
making an error in an immediate investment decision against the opportunity cost of 
delaying the investment. The optimal timing of investment in this case would occur when 
the expected benefit foregone over the interval before the investment is made exceeds the 
(probability-weighted) downside losses from a wrong investment. Under a present value 
criterion, the hurdle rate reduces to the discount rate, which is denoted here by r.     
 
In uncertain investment settings with irreversible investment, Pindyck (1982, 1991) and 
Dixit (1992) characterize the optimal timing of an investment as the tangency between 
two curves; one describing the value of investing and the other describing the value of 
waiting.  The equation for the value of investing is based directly on present value 
calculations: the value of an investment is positive if the discounted present value of 
expected returns exceeds the present value of the sunk, irreversible investment cost, C. 
The expression for the value of waiting is determined according to the value of the option 
to delay investment from the present period to subsequent periods.  Doing so allows the 
firm an opportunity to acquire relevant market information over time, which reduces 
downside risk.  The necessary and sufficient conditions for an optimal investment 
decision are the so-called “value-matching condition” and “smooth-pasting condition,” 
effects that are described in Dixit and Pindyck (1994). 
 
Abel (1983) shows that greater uncertainty over future market outcomes delays 
investment in situations where investments are irreversible.  This outcome is a common 
theme in the early literature on quasi-option value (Arrow and Fisher, 1974; Henry, 1974; 
and Conrad, 1980), and the parallels between this literature and the more recent literature 
on investment under uncertainty have been demonstrated by Fisher (2000).  It is also true 
for the case of uncertainty over future regulatory actions. 
 
In the context of an investment decision, delaying investment essentially means reducing 
the level of investment in any given period. Consider a mine where the cost of extracting 
ore is $40/ton. With permit certainty, and considering the irreversible nature of 
investment in the mine, suppose the mine the hurdle rate test if the market price of ore 
were $50/ton. Market prices fluctuate and it may take some time for the price to hit this 
trigger point, but once it is achieved, the mine owner will commence investment. If the 
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target price increases to $55/ton, it is less likely that the market price of ore will reach 
this new, higher level, and investment is delayed, meaning that there is less investment 
expected in any given period.  
 
It is demonstrated in the appendix to this report that an increase in the threat of permit 
revocation increases the hurdle rate, thereby delaying investment.  The reason for this 
outcome is twofold.  First, as in Abel (1983), delaying investment is valuable because 
market returns can be earned on financial capital during each period of delay, and this 
“outside option” is more valuable to firms the more volatile the expected future market 
returns from the project in relation to returns on the outside asset.  Second, and quite 
unique to the present setting, delaying investment is valuable under the threat of permit 
revocation because delaying investment reduces the likelihood of stranded capital.  This 
effect is strong --even in the case of small changes in the revocation probability-- as 
stranded capital can have substantial implications on the rate of return of firms relative to 
capital that simply earns below-market returns in response to adverse market outcomes.  
For these reasons, increasing the threat of permit revocation raises the hurdle rate that 
investors require to engage in projects, delaying investment. 
 
The possibility of permit revocation has highly pernicious effects on investment.  
Investment, in some cases, is not only delayed, but entirely deterred.  Indeed, under 
various circumstances in which investment would take place absent the threat of permit 
revocation, investment is deterred, and this is true even for extremely small probabilities 
of having a permit revoked.  The reason is that firms cannot directly control the 
probability of having a permit revoked when revocation is not based on the firm’s own 
compliance, and this fact introduces a new source of risk that makes investing in sectors 
of the economy that rely on discharge permits relatively unattractive.  To better 
understand the deterrence effect of permit revocation on new investment, consider the 
effect of a small probability of revocation represented by the variable p.  Taking p to 
represent the expected annual probability that a discharge permit is revoked, the benefit-
cost ratio (derived in the Appendix) of an investment with an expected annual net benefit 
of $B and an irreversible one-time capital investment level of $K is 
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First consider the case in which discharge permits are certain and can be relied on by 
project proponents.  In this case, the net present value of the benefit stream from the 
project is B/r and the initial capital outlay for the project is K.  These terms, which appear 
to the left of the term in brackets, represent the standard benefit-cost ratio used in studies 
of irreversible investment (Dixit and Pindyck, 1994).   
 
Now consider the distortion to the benefit-cost ratio of new investment projects under the 
threat of permit revocation.  The term in brackets is the distortion to the benefit-cost ratio 
created by this threat.  When p = 0, the distortion vanishes and the benefit cost ratio 
returns to the market value in standard case.  Notice that this term is concave in the threat 
of permit revocation; that is, small changes in the threat of permit revocation in 
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environments with little regulatory threat have larger impacts on investment decisions 
than small increments in the revocation probability at higher frequencies of government 
intervention.   
 
An important implication of this result is that small changes in the probability that 
discharge permits are revoked have large effects on investment incentives even when 
revocation is infrequent in practice.  To see this result, consider the magnitude of the 
distortion to investment incentives (the term in the brackets of the equation above) in the 
case of a 5% discount rate.   
 
At a 5% rate of discount (r = 0.05), if investors expect a 1% chance per year of permit 
revocation, the expected benefit-cost ratio of projects involving discharge permits 

decreases by 17.5%.  That is, 5.82
)06(.

)99.0(05.
=  in the term reflecting the regulatory 

distortion above.  If an observed regulatory action subsequently causes investors to 
expect a 2% chance per year of having a discharge permit revoked, the expected benefit-
cost ratio of projects involving discharge permits decreases by 30%, and, if it turns out 
investors expect a 5% chance per year of having a discharge permit revoked, the expected 
benefit-cost ratio of projects involving discharge permits decreases by 52.5%.  Thus, 
small changes in the threat of permit revocation can lead to dramatic reductions in 
private investment. 
 
It should also be noted that the possibility of revocation has the largest deterrent effect on 
large projects. This effect is independent of the fact that large projects are the most likely 
to be controversial and have a higher chance of having their discharge authorization 
revoked. Large projects by definition have a higher level of capital outlay than smaller 
projects. Permit revocation increases the downside risk associated with a project, as 
revocation results in some level of stranded investment. This principle is demonstrated 
formally in the appendix,   
 
To summarize this mainly conceptual discussion, raising the possibility that discharge 
permits can be revoked reduces investment incentives in two essential ways: (i) revoking 
permits raises hurdle rates among private investors; and (ii) revoking permits reduces the 
expected benefit-cost ratio of new projects.  These effects will dampen investment rates 
in industries that rely on Section 404 permits, both by delaying and by deterring new 
projects from being built. 
 
Project Financing 
 
Another issue related to the effect of permit revocation on investment relates to capital 
formation. It is common for both private and public projects to be debt financed. In this 
case, corporations and governments raise revenue by issuing bonds. Though some 
investors have developed their own models for measuring the probability that the 
borrower will default, there are three principal rating services that have developed their 
own corporate and government bond ratings: Moody’s, Standard & Poor’s and Fitch.                                      
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Debt ratings are based on a combination of quantitative and qualitative factors that each 
rating agency considers to estimate the probability of a bond defaulting payment. Of 
particular relevance to the EPA’s actions is that rating agencies typically consider 
regulatory risk as a principal consideration in its bond ratings: 
 

The analysis of credit risk may include, for example, business risk and 
financial risk in the case of rating a corporation or financial institution, or 
geopolitical risk in the case of a sovereign government. When assessing 
structured finance issues, the broad fundamental areas we typically 
consider include: asset credit quality, legal andregulatory risks, the 
payment structure and cash flow mechanics, operational and 
administrative risks, and counterparty risk (Standard and Poor’s, 2010). 

 
Increased regulatory risks could thus lower a corporation’s or government’s credit rating. 
This circumstance in turn could make it much more expensive to access capital. 
 
It is possible that some project developers will be unable to obtain financing due to the 
increased risk of their investment. The practice of a bank that is unwilling to lend money, 
even when the borrower is willing to pay higher interest rates, is called credit rationing. 
There are multiple circumstances that can lead to credit rationing, for example a shortage 
of credit or a temporary, exogenous shock to the credit market. But, Stiglitz and Weiss 
(1981) show that credit rationing could be an equilibrium outcome even without a credit 
shortage.  
 
Land Markets and Incidence of Regulation 
 
Land is an asset that has a fixed location. Regulation that affects the returns to land 
ownership in defined areas thus has the potential to alter the equilibrium price of land. At 
present, there are over 100 million acres of land in the contiguous United States that 
contain wetlands and other waters subject to regulation under the Clean Water Act. Many 
more acres are within the drainage of waters of the United States and thus potentially 
come under the jurisdiction of the Army Corps of Engineers.  
 
In a competitive land market, land prices reflect the discounted value of the returns 
earned from dedicating land to its highest and best use (Capozzaand Helsley, 1998). For 
undeveloped land, this sum is typically equal to the value of rents when the land is in an 
undeveloped condition, plus the amount developers are willing to pay for land when they 
initiate their project.  
 
Regulation that lowers the profits from future development will be capitalized into 
current land values, meaning that the equilibrium market price of land will be lower as a 
result. Thus, the EPA’s action will, to a degree determined by local market conditions, be 
borne by landowners in areas containing wetlands and other waters of the United States. 
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4. Conclusions 
 
The EPA’s precedential decision to revoke a valid discharge permit will have a chilling 
effect on investment across a broad swath of the American economy. Activities ranging 
from residential and commercial development, roads, renewable energy, and other 
projects rely on discharge authorization under Section 404 of the Clean Water Act. These 
activities provide needed infrastructure, housing, and other services, and are a significant 
part of the annual value of economic activity in the country. They also generate hundreds 
of thousands of jobs nationwide, and stimulate economic activities in support sectors. 
 
The types of projects that require discharge permits are usually capital intensive and 
involve irreversible investments, meaning that the project proponent cannot recoup costs 
if the necessary authorization is revoked by the EPA. Revoking discharge permits 
introduces two essential market distortions: (i) revoking permits raises hurdle rates 
among private investors; and (ii) revoking permits reduces the expected benefit-cost ratio 
of new projects.  These effects are likely to dampen investment rates in industries relying 
on discharge permits, both by delaying and by deterring new projects from being built. 
Importantly, I show that even small changes in the probability of ex post revocation can 
have a large effect on project investment.  
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6. Appendix 
 
This appendix develops the model of expected investment returns under the threat of 
permit revocation discussed in the report.  
 
Let ct(q) denote the cost of investment in a project of size q at time t. Investment costs are 
considered to be divided into an initial and irreversible expenditure at time t=0 (the date 
of project approval), which is denoted K, and a series of recurring costs associated with 
project operation in the subsequent periods t=1,…,T, denoted by the constant c. The 
present value of cost for a project of known size is 
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wherer is the discount rate. 
 
The expected return from the project is positive, in the sense that the expected benefit to 
the operator exceeds the sum of investment cost and recurring operational costs of the 
project. Let B denote the expected net benefit of the project in each period of operation, 
which is defined as the gross benefit less operational costs, c. For a project with an 
operating lifetime of T periods, the present value of the net benefit of the project is 
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where costs in equation (1) are subsumed into the net benefit function. Equation (2) 
represents the standard present value criterion for evaluating projects.    
 
Now suppose the regulator introduces threat of permit revocation.  If firms perceive the 
likelihood of having their permit revoked in any given period to be p, then the net present 
value of a project with an operating lifetime of T periods is given by 
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Noting that the factor (1-p)/(1+r) < 1, the net present value can be expressed as 
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In the case where a permit has no explicit terminal time, T, it is convenient to treat the 
discounted net return of the project as the present value of an infinite annuity from the 
investment.  In this case, equation (4) can be expressed as 
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Notice that equation (5) reduces to the conventional formula used by Pindyck (1991) and 
Dixit (1992) for the present value of an infinite annuity with expected return B/r. 
 
Next consider the continuation value, or net payoff of an investment made in period t=1 
as opposed to period t=0. To calculate the net payoff from an investment in period t=1, 
consider a discrete probability model of the form examined by Dixit and Pindyck (1994)  
and Fisher (2000) in which the expected net benefit function is given by 
 

[ ])1)(1()1( dquqVB −−++= . 
 
In this expression, q is the probability of a high draw from the value distribution, in 
which case the net value of the project is (1+u)V, and1-q is the probability of a low draw 
from the value distribution, in which case the net value of the project is (1-d)V.  Thus, if 
V is defined as net benefit, the value B in equation (5) can be interpreted as the 
contemporaneous expected net benefit of the project at time t=0.   
 
To calculate option value from delaying investment until time t=1, suppose the true value 
of the project is revealed at time t=1 as being either V(1+u) or V(1-d) and that the 
continuation value of the project is driven by high-draws from the value distribution. In 
this case, when waiting until time t=1 to make the investment decision, the investment is 
“in the money” only if a high draw is revealed. Under circumstances in which the project 
is worthwhile in both states of nature, there would be no option value to delaying an 
irreversible investment and investment would always take place. Irreversibility of 
investment would not impact the hurdle rate in this was the case. 
 
The expected continuation value for the project must satisfy (in present value terms of 
period t=0): 
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 Notice that, by delaying investment it is possible that the discharge permit is revoked 
between periods t=0 and t=1. The conditional probability of investment at time t=1 is q(1-
p).  
 
The value of the option to delay investment is given by  
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The formula for option value in equation (7), which is analogous to a call option on a 
share of stock (Dixit and Pindyck, 1994), is the difference between the continuation value 
and the net present value of investment from the time t=0 perspective.   
 
Substitution of terms from equations (5) and (6) and simplifying gives 
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The option value of delaying investment for one period is the sum of two terms.  The first 
term is the foregone benefit from development in period t=0.  The term in the square 
brackets sums the lost interest on expected earnings during the period in which 
investment is delayed and earnings in the non-investment state associated with a low 
draw.  This term is negative.  The second term represents the capital savings from 
delaying investment. This term is positive, not only because of the one period delay in 
investment but also because with probability p the permit was revoked during the period 
in which investment is delayed, stranding capital in the case of early investment. If the 
first term is larger in magnitude than the second term, for instance if the capital 
investment, K, is small or if capital is fully recoverable through re-sale in a salvage 
market, then there is no option value and consequently no return for delaying the 
investment. 
 
In many settings, capital investment levels are sufficiently large that delaying investment 
creates a positive option value for firms.  This also delays social benefits from arising that 
are indirectly related to the investment, for instance employment and induced local 
spending.  Introducing the potential for permit revocation compounds this problem.  To 
see this, notice that the option value of delaying investment is larger for larger values of 
the revocation probability, p: 
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The implication is that increasing the threat of permit revocation delays investment from 
taking place.  Positive option value increases the hurdle rate that investors require to 
engage in projects.  A greater threat of permit revocation raises the hurdle rate, delaying 
investment in cases where investment is not deterred. 
 
The possibility of permit revocation has pernicious effects on investment.  Under various 
circumstances where investment would have taken place absent the threat of permit 
revocation, investment is deterred entirely.  To see this, it is helpful to convert net present 
value in equation (5) into a benefit-cost ratio, 
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where the net present value of the future benefit stream from operating the project in an 
environment without threat of permit revocation is B/r and the initial capital outlay for 
the project is K.  The term in brackets is the distortion to the benefit-cost ratio created by 
the threat of permit revocation. If p = 0 the distortion vanishes and the benefit cost ratio 
returns to the market rate. 
 
Notice that equation (8) is concave in the threat of permit revocation.  This implies that 
small changes in the probability that discharge permits are revoked for reasons unrelated 
to compliance greatly reduce investment incentives.  To see this, consider the magnitude 
of the distortion to investment incentives (the term in the brackets of equation (8)) in the 
case of a 5% discount rate.   
 
For r = 0.05, if investors expect a 1% chance per year of permit revocation, the expected 
benefit-cost ratio of projects involving discharge permits decreases by 17.5%; however, if 
investors expect a 5% chance per year of permit revocation, the expected benefit-cost 
ratio of projects involving discharge permits decreases by 52.5%.  Accordingly, small 
changes in the threat of permit revocation can lead to dramatic reductions in private 
investment. 
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