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1 Before the 
2 Missouri Public Service Commission 

3 Case No. __ 

4 Prepared Direct Testimony of Joseph H. Has lag 

5 

6 Q: Please state your name and business address. 

7 A: Joseph H. Haslag; Department of Economics, University of Missouri, Columbia, 

8 MO 65211. 

9 

10 Q: What is your occupation, where are you employed and how long have you 

ll held your current position? 

12 A: I am a professor in Economics at the University of Missouri. I have been in my 

13 current position for thirteen years. 

14 

15 Q: Please summarize your educational background and experience. 

16 A: I was conferred a PhD in Economics from Southern Methodist University. I served 

17 as an economist in the Research Department at the Federal Reserve Bank of St. 

18 Louis and Dallas. I was adjunct faculty at Southern Methodist University from 1988 

19 through 2000, and faculty at the University of Missouri since 2000. I attach my vita 

20 hereto. It is current and accurate. 

21 

22 Summary and Conclusions 

23 Q: What is the purpose of your testimony? 
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A: 

Q: 

A: 

Q: 

A: 

The purpose of my testimony is to explain the impact that Noranda's New Madrid 

Smelter has on the economy of the state of Missouri. Other witnesses will explain 

the impact of Ameren Missouri's electric rates on Noranda and the potential they 

have to cause the closure of Noranda's Smeller. My testimony is provided to 

assist the Commission in understanding the consequences to Missouri's economy 

that would result from a closure of Noranda's New Madrid Smelter. 

Please explain your approach to measuring the impact of the closing of 

Noranda's Smelter on Missouri's economy. 

I have quantified the impact of closing Noranda's Smelter in terms of the effect on 

the value of final goods and services produced within Missouri's borders each 

year; that is, Missouri's state Gross Domestic Product (GOP). In addition, I have 

computed the effect on state and local government tax collections that arise from 

the shrunken tax base, and on the expected unemployment insurance payments 

arising because of layoffs. 

What facts have you relied on in preparing your testimony, and what is the 

source of that information? 

According to Noranda CEO Kip Smith: 

Noranda is an integrated aluminum manufacturer. The 

manufacturing of aluminum is an energy-intensive and 

capital-intensive commodity business. 
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In addition to its smelter near New Madrid, Missouri, Noranda owns 

and operates a bauxite mine in Jamaica and an alumina refinery in 

Gramercy, Louisiana. The New Madrid Smelter produces molten 

aluminum and converts molten aluminum to aluminum products 

such as billet, rod, foundry products and primary ingots. The smelter 

has been operating in Southeast Missouri since February 25, 1971. 

Its primary product inputs are electricity and alumina. The alumina 

is delivered via barge over the Mississippi River. Alumina, also 

known as aluminum oxide, is produced from bauxite ore. The New 

Madrid Smelter processes the alumina through three production 

lines that electrolytically convert aluminum oxide into molten 

aluminum. The process requires an unusually large amount of 

electricity. On an annual basis, the New Madrid Smelter purchases 

about the same amount of electricity as the entire city of Springfield, 

MO. Electricity must also be constantly available to the production 

lines, otherwise the lines will be damaged from liquid metal 

solidifying in the lines. When at full production, the smelter produces 

more than 260,000 metric tons of aluminum per year. The aluminum 

is sold primarily in North America. Noranda is one of the largest foil 

producers in North America and a major producer of light gauge 

sheet products. 

23 Noranda has supplied data on production of aluminum and on market prices at 

24 which aluminum is sold. My testimony is based on the data provided by Noranda. 
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The economic modeling and the calculations described below are solely my 

determinations. 

How would you summarize your conclusions? 

Overall, the New Madrid smelting facility, operated by Noranda, has a large 

economic impact compared to typical business operations in Missouri. It employs 

a large number of people and has valuable equipment utilized to smelt aluminum. 

It is my conclusion that the three main economic impacts of the closing of 

Noranda's New Madrid Smelter would be: 

1. GOP Loss 

Over a generation, the impact that the New Madrid facility has on the Missouri 

economy is, after discounting, computed to be $8.917 billion over the next 25 

years. Over the next ten years, the loss in real GOP to the Missouri economy is 

$3.646 billion. In other words, Missouri's economy would forego nearly $9 billion in 

economic activity if the Noranda Smelter were closed. 

2. State and Local Taxes 

State and local tax collections would be affected. At the state level, net general 

revenue funds over the next twenty-five years, after discounting, would be $338.87 

million lower if the Noranda Smelter closed permanently compared with an 

economic projection in which the Noranda physical capital is fully utilized. Over the 

ten-year period, the present value of lost net general revenue funds is $138.55 

4 



1 million. In addition, local taxes will be affected. By closing the Noranda Smelter, 

2 the local property tax base would shrink. By my estimates, the present value of the 

3 local property receipts would be reduced by $51.45 million if the lost revenue from 

4 Noranda is not made up by increased collections on remaining taxpayers. Over the 

5 next ten years, the value of the local property receipts would be reduced by $20.24 

6 million, provided the lost taxes paid by Noranda are not made up by increased 

7 collections from remaining taxpayers. When the tax base shrinks, the tax burden is 

8 frequently reallocated to remaining taxpayers. So, property taxes burdens are 

9 redistributed to citizens, thereby harming -them by reducing their personal 

10 expenditures. 

11 

12 3. Unemployment Insurance Benefits 

13 Were the Noranda Smelter to shut down, layoffs would result. There are 888 

14 employees at the New Madrid Smelter. Between now ** ___ ** when the 

15 smelter is subject to completely shutting down, the expected value of 

16 unemployment insurance benefits paid by the State of Missouri is at least $2.7 

17 million. The $2.7 million value is based on the long-run average value for 

18 unemployment spells. Note that if we take current business cycle conditions into 

19 account, the expected unemployment spell would be longer. At present, the length 

20 of the unemployment is higher than the long-run average. Indeed, unemployment 

21 insurance benefits paid to Missouri residents could be as high as $10.3 million 

22 under the current rules governing unemployment insurance benefits. 

23 

24 
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Are your conclusions based on generally accepted economic theory? 

Yes. Economic theory provides the basis for my calculations. I follow the Ak 

growth model developed by Rebelo (1991) and implemented by Ireland (1996) to 

compute the effect that the reduction in the factor inputs-people, machines, and 

equipment-would have on the Missouri economy. The basic idea is that physical 

capital and human capital are combined to produce goods and services. The 

value of those goods and services is what is known as Gross Domestic Product 

(GOP). Here, I focus on the measure of GOP at the state level. 

Analysis 

What mathematical formula did you use to calculate the effect of Noranda's 

Smelter on Missouri's Gross Domestic Product? 

Formally, the production of final goods and services produced within Missouri's 

boundaries is represented by the function 

l~ = Ak, (equation (1)) 

where Y stands for Missouri's GOP for a year indexed by t, k the quantity of human 

and physical capital employed at date t, and A is the technology that represents 

the rate at which human and physical capital are transformed into units of final 

goods and services. 

This equation serves as the basis for computing the effect that Noranda's New 

Madrid Smelter has on the Missouri economy. Here, there is a market value of the 
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Q: 

A: 

smelter's physical and human capital. If the smelter shuts down, there is an 

immediate impact on the value of goods and services produced in Missouri. This 

shock to the Missouri economy is captured by an immediate reduction in the 

state's GOP. 

Over time, there are changes to the Missouri economy that occur because of the 

smelter closure. This model explicitly deals with changes occurring over time. You 

can see this explicitly in equation (1) by the fact that output and the capital input 

both have time subscripts. Equation (1) represents the relationship between 

output and the capital input at a particular date. In other words, output is measured 

at a point in time, which is typically a year. As the time subscripts change, the 

model economy is capturing how Missouri's GOP evolves over time. For example, 

the Ak model allows for the Missouri economy, on average, to grow over time. 

With this growth feature in the model economy, I can conduct the following 

experiment. Specifically, I can compute the evolution of the Missouri economy 

over time, with and without production at Noranda's New Madrid Smelter. 

Does this model take into account changes to Missouri's economy over 

time? 

Yes. Since the changes impact the Missouri economy over time, this model 

explicitly deals with the time domain. Indeed, the time subscript (represented by 

the small tin the equation) identifies the relationship between human and physical 

capital and GOP at a point in time. By allowing the time period to change, the 
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Q: 

A: 

model economy allows for Missouri's GDP to evolve over time. More concretely, 

the Ak model replicates the fact that the Missouri economy, on average, grows 

over time. I used this feature of the model economy to compute the evolution of 

the Missouri economy over time, with and without production at the Noranda 

Smelter. 

Is there another way of describing your computation? 

Yes. I have used the economic model described above to quantify the impact of 

Noranda's Smelter on the Missouri economy. This impact is computed by 

considering the following thought experiment. The baseline path involves the path 

for the Missouri economy over time with the Noranda Smelter, and all other human 

and physical capital employed in Missouri. This baseline serves as the control for 

the experiment. For 2014, I assume a 20 percent reduction of the smelter's 

employment and production occurs. Then, ** ____ **the smelter is subject to 

completely shutting down. If Noranda's New Madrid Smelter shuts down, I 

assume that those resources are not immediately re-employed in the Missouri 

economy. By shutting down the smelter, there is a new path for Missouri's GDP. 

Over time, through economic growth, those resources will be absorbed and used 

in some productive capacity, but it is as if the Missouri economy starts from a lower 

value of GDP and then grows. I then compare the path for Missouri's GDP with the 

Noranda smelter operating and with the Noranda smelter shut down. I conduct this 

analysis for a period of twenty-five years, the length of a generation. I also compute 

the economic impact over a ten-year span beginning in 2014. Over whatever span 

8 
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of time I examine, the difference between the two paths is the measure of the 

economic impact of the Noranda smelter. 

To draw on a medical analogy, consider two patients who have the same diseases. 

The control patient is treated with a placebo while the other patient is treated with 

an experimental drug. The effect of the drug is measured by the difference 

between the health outcomes of the control patient and the health outcome of the 

patient treated with the experimental drug. For the purposes of measuring the 

economic impact, hold everything else constant in the Missouri economy, close 

the Noranda smelter, and compare the two outcomes. Closing the Noranda 

smelter is essentially the treatment on the Missouri economy and I measure the 

effect of the treatment. 

State GOP 

Please describe the specific steps included in your computation of the 

economic impact of the Noranda smelter in Missouri. 

As noted above, I looked at this question by comparing the expected path of 

Missouri's economy with the smelter and the expected path of Missouri's economy 

with smelter shutdown. The first step is to determine the baseline, which is a 

forecast of the path of Missouri's Gross Domestic Products (GOP) for a twenty-five 

year period assuming the Noranda smelter continues to operate. The second step 

is to compute the path of Missouri's GOP with the shutdown, thus taking the value 
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Q: 

A: 

Q: 

A: 

of the production at the Noranda smelter out of Missouri's economy and starting a 

new path. 

How did you compute the baseline path-the expected path of Missouri's 

economy with the Noranda smelter? 

The baseline path is constructed using the average annual growth rate in 

Missouri's real GOP between 1997 and 2012. I focused on real GOP in order to 

avoid having to forecast future movements in the inflation rate. The average 

annual growth rate for Missouri's GDP is 1.03 percent. The Bureau of Economic 

Analysis reports that Missouri's 2012 real GDP was $221.702 billion. Here, real 

GDP is measured as state GDP using a chain-weighted index in which the base 

period is 2005. For each year between 2012 and 2037, I forecasted Missouri's 

GDP by following the equation: Y1 = 1.010344 * Y1_1, where Y is state real GDP. I 

initialized this forecast with Missouri's 2012 GDP, that is, Y2012 = $221.702 billion. 

What is the expected growth in Missouri GOP over twenty-five years with the 

Noranda smelter? 

Using this formula, it is my conclusion that the Missouri GDP will grow from 

$221.702 billion in 2012 to $245.732 billion in 2022 and to $286.749 billion in 2037 

with the Noranda smelter operations. 

10 



1 Q: 

2 

3 A: 

4 

5 

6 

7 

8 

9 

10 

11 

12 

!3 

14 

15 

16 

l7 

18 

19 

20 

21 

22 

23 

How did you compute the alternate path-the expected path of Missouri's 

economy without the Noranda smelter? 

I constructed the alternate path by assuming that the value of aluminum production 

at the No rand a smelter as zero** ___ ** because the smelter is shut down. In 

other words, the economic value goes to zero for that smelter's contribution to 

Missouri's GOP in** **.The Missouri economy, therefore, starts from a lower 

GOP base ** ** and it takes time for those resources to be re-employed. 

As with the baseline path, I used values taken from 2012 to initialize the economic 

impacts. Noranda reports that the value of aluminum production at the New 

Madrid Smelter is $626.371 million. Following the Ak growth model, I computed 

the effect that the decline in production would have on the Missouri economy. 

Here, the value of A is calibrated to hit the average annual growth rate of the 

Missouri economy; that is, A = 0.863236. The total change in the production is 

minus $626.371 million. By subtracting the production from the initial value of 

Missouri real GOP, the treated value of Missouri's real GOP in 2012 is $221.085 

billion. I estimated the impact of the lost production on the final goods and services 

produced in Missouri. In this case, with the loss of $626.371 million in 2012 and for 

a period of either ten or 25 years, Missouri's GOP would decline by 20 percent of 

$626.371 million between ** _____ ** compared to its baseline, or control, 

level. This means that without the productive capacity of Noranda's smelter, 

Missouri's 2014 real GOP would be $226.187 billion rather than $226.312 billion. 

The remaining 80 percent of production stops ** ___ **. Because the lost 

production does not affect the return to the remaining human and physical capital, 

11 
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1 the Ak model economy does not recognize any decline in the state economy's 

2 growth rate. Thus, I followed the same method to construct the path for Missouri's 

3 GOP for the next twenty-five years; that is, T +1 0 and T +25, without production at 

4 the Noranda smelter. By following this method, I computed the revised Missouri 

5 GOP, Y *T+ 10 = $245.063 and Y *T+ 2s = $285.967 billion where Y *denotes the 

6 revised level of Missouri GOP without the Noranda physical capital. With 

7 sequence of values of Missouri GOP, the economic impact of the Noranda smelter 

8 over the next ten or twenty-five years is the discounted sum of the differences 

9 between projected Missouri GOP with Noranda's physical capital and the 

10 projection in which Noranda's physical capital is omitted. This is expressed by the 

11 following equation: 
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T+~S 

'\' ,,_, ; r - r' ·, L I· ' ' ' ' 

where pis the discount factor, or the rate at which one discounts the future levels 

of Missouri GOP. Here, I use p = 0.96. 

What is your conclusion concerning the expected growth in Missouri GOP 

over twenty-five years without the Noranda smelter? 

Using this formula, it is my conclusion that the discounted sum of Missouri's 

foregone GOP associated with Noranda's lost production is $8.917 billion over the 

next twenty-five years. In other words, without the Noranda smelter, Missouri's 

GOP will be $8.917 billion less than it would be with the No rand a smelter over this 

twenty-five year period. If I compute the economic impact over the next ten years, 

the discounted value is $3.646 billion. 
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State and Local Tax Revenues 

How did you determine the impact of the closing of Noranda's smelter on 

state tax revenues? 

Once the economic impact in terms of foregone state GOP is computed, it is 

straightforward to compute the impact on Missouri's tax revenue. I looked at "net 

general revenue" for the state which includes Missouri individual income taxes, 

Missouri corporate income taxes, Missouri franchise taxes and other taxes paid to 

the state general revenue fund (including some Missouri sales and use taxes). 

Here, net refers to amounts collected after refunds. On average, Missouri's net 

general revenue fund receives 3.8 cents per dollar of amount of state GOP. I 

multiplied 0.038 times the change in amount of state GOP to compute the 

expected loss to state net general revenues over the next ten or twenty-five years 

that would result from the closing of Noranda's smelter. 

What is your conclusion concerning the effect of the closing of the Noranda 

smelter on state net general tax revenues over the next twenty-five years? 

My calculations indicate that Missouri state government would forego the 

collection of $338.87 million over the next twenty-five years if the Noranda smelter 

is subject to closure. That is, the discounted sum of state general revenue funds 

would be reduced by $338.87 million. Over the next ten years, the discounted sum 

of state general revenue funds would be reduced by $138.55 million. 
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What other tax collections would be affected by the closure of the Noranda 

smelter? 

Noranda pays other state and local taxes as a result of the operation of the 

smelter. I have calculated the impact of Noranda's smelter closing on personal 

property tax, real estate tax, and unemployment insurance tax. 

How did you determine the impact of the closing of Noranda's smelter on 

local property tax collections? 

Noranda reports that in 2013, it paid $3.724 million in property taxes on tangible 

personal property and real estate. This $3.724 million is owed on the value of land, 

machines and equipment held by Noranda in 2012. When the Noranda smelter is 

subject to shutting down ** ___ **, I assume the property tax base will shrink. 

One scenario, for example, is that the property tax on unused land goes to zero. In 

this scenario, I assumed that the tax bill would have grown at the same rate as the 

Missouri state GDP; that is, 1.03 percent. I applied this growth rate in the property 

tax bill for the period ** ______ **. I discounted the future tax liabilities at 

the same rate as I did in the case of the foregone state GDP. 

A more likely scenario is that with the shrinking property tax base, the local 

government tax burden will be shifted to those households and businesses that 

remain in the taxing jurisdiction. The harm, therefore, will not be borne by the local 

government, but the tax bill will shifted onto those properties in the tax jurisdiction. 

By raising their property tax bills, the people and businesses would realize a 

reduction in their disposable income and a reduction in their personal 

14 
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Q: 

A: 

Q: 

A: 

expenditures; in other words, the residents and businesses would not be able to 

spend as much on cars, foods, and new equipment, for instance. 

What is your conclusion concerning the effect of the closing of the Noranda 

smelter on personal property tax collections over the next twenty-five 

years? 

It is my conclusion that the discounted sum of future personal property taxes that 

would not be paid by Noranda if the smelter were subject to closure; the value of 

the foregone property taxes is equal to $51.45 million over the next twenty-five 

years if the lost revenue from Noranda is not made up by increased collections on 

remaining taxpayers. Over the next ten years, the discounted sum of future 

personal property taxes foregone would be $20.24 million if the lost revenue from 

Noranda is not made up by increased collections on remaining taxpayers. 

Alternatively, if the remaining residents and businesses would suffer higher 

property tax bills, these dollar amounts represent foregone personal expenditures 

or savings that these people would have in their disposable income in the case that 

the Noranda Smelter did not close. 

How would you summarize the effect of closing Noranda's New Madrid 

Smelter on state and local tax collections? 

The upshot is that if the Noranda New Madrid Smelter were closed, there would be 

costs in the form of foregone state GOP. Because the Missouri economy would 

shrink, there would be fewer taxes collected by both state and local governments. 

I estimate that the lost state and local revenues would be $390.33 million over a 
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generation. Over a ten-year period, the loss is $158.79 million. Schedule 1 

summarizes the cost to the state and local governments in the form of lost tax 

receipts. 

Schedule 1 computes the loss to local property taxes based on the view that the 

local government bears the burden of the reduction in the local tax base resulting 

from the closure of the Noranda Smelter. If the remaining citizens bear the cost by 

paying higher local property taxes, the loss is a combination of foregone state net 

general revenue and personal expenditure. 

Unemployment Insurance 

What data did you rely on in determining the impact of the closing of 

Noranda's smelter on Missouri unemployment insurance benefit payments? 

If the Noranda smelter were to close, there would be additional costs to Missouri 

state government in the form of unemployment insurance claims made by workers 

separated from work. The average unemployment duration is 9.5 weeks. Note 

that 9.5 weeks is the unconditional average number of weeks that a person is 

unemployed. In other words, the average duration is not conditional on the current 

state of the aggregate United States' economy. According to data published by 

the Bureau of Labor Statistics, the average duration of an unemployment spell is 

36.1 weeks in October 2013. The median duration is 16.3 weeks. These data are 

published at: http://www. bls .gov/news. release/empsit. t12. htm. Missouri's 

unemployment benefits are computed based on the worker's quarterly wages. 
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Specifically, a worker's weekly benefit amount 0fi/BA) will be 4 percent of the 

average of the worker's two highest quarters, but cannot be more than $320. 

What other facts did you rely on in determining the impact of the closing of 

Noranda's smelter on Missouri unemployment insurance benefit payments? 

While I do not have data on the individual workers' salaries at No rand a, officials tell 

me that the average total wage for hourly Noranda employees is $60,000. Their 

average quarterly wage is $15,000. Weekly unemployment benefits in Missouri 

are calculated as 4 percent of average quarterly salary or $320, whichever is 

smallest. 

How did you determine the impact of the closing of Noranda's smelter on 

Missouri unemployment insurance benefit payments to Noranda's 

employees? 

Since 0.04 times $15,000 is $600, I assumed that each of the 888 employees at 

the Noranda smelter in New Madrid, Missouri would receive weekly benefits equal 

to $320. I then applied the median number of weeks of benefits, and found that 

expected weekly unemployment insurance benefits paid to these workers would 

be $4,631 ,808 ** ____ **. If I used the sample mean duration instead of the 

median duration, the expected unemployment insurance benefits would be 

$10,258,176, ** ____ ** 

17 
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Summary 

How would you summarize your conclusions concerning the impact of the 

closing of Noranda's smelter on the Missouri economy? 

I have applied standard economic theory to compute the effect that eliminating 

Noranda's New Madrid Smelter would have on the Missouri economy. I treated 

the case in which the physical capital employed by Noranda vanishes. For the 

twenty-five year period after the smelter stops operating vanishes, the discounted 

sum of lost state GOP is $8.917 billion. Over a ten-year period, the discounted 

sum of lost state GOP is $3.646 billion. In addition, state and local government 

revenues are not paid. The discounted sum of lost net general revenue paid to the 

state is $338.87 million over the twenty-five year period. ** ________ ** 

the discounted sum of lost net general revenue is $138.55 million. Personal 

property taxes plus real estate taxes would also be reduced by $51.45 million over 

the period 2014-2039 if the lost revenue from Noranda is not made up by 

increased collections on remaining taxpayers. If we focus on the period 2014 

through 2024, the discounted sum of personal property taxes would decline by 

$20.24 million without Noranda operating if the lost revenue from Noranda is not 

made up by increased collections on remaining taxpayers. Or, the reduction in the 

local property tax base would be shifted to remaining residents and businesses, 

resulting in a reduction in disposable income and, therefore, a reduction in 

personal expenditures. Finally, the state would incur costs as a result of the 

payment of unemployment insurance benefits. If the smelter shutdown occurred, 

on average, the state would expect to pay nearly $4.4 million in unemployment 
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1 insurance benefits. If, however, the smelter shutdown occurred and the average 

2 duration of the unemployment spell was completely covered, the state would 

3 expect to pay over $9.8 million in unemployment insurance benefits. Schedule 1 

4 summarizes the cost to the state and local governments in the form of lost tax 

5 receipts. 

6 Schedule 1 

7 

8 

Tax Category 

Net General Revenue 
foregone 

Local Property Tax (not 
collected) 

Present value summed 
over 25 year period 

$338.87 million 

$51.45 million 

Present value summed 
over 10 year period 

$138.55 million 

$20.24 million 

9 Schedule 2 summarizes the total unemployment insurance bill for both hourly and 

10 salaried Missouri residents for each of the three alternative expected-duration 

11 assumptions. 

12 

13 

14 

15 

16 

Employee 
category 

15
' round 
(2014) 

2"• round 

**(_)** 

Schedule 2 

Median 
Cyclically-

Unconditional Mean 
unemployment 

adjusted Mean 
unemployment unemployment 

duration = 9.5 weeks 
duration = 16.3 

duration= 36.1 
weeks 

weeks 

$608,000 $1,043,200 $2,310,400 

$2,091,520 $3,588,608 $7,947,776 
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1 Q: 

2 A: 

Does this conclude your testimony? 

Yes. 
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I. Introduction 

According to the testimony ofNoranda's CEO Kip Smith: 

"Noranda is an integrated aluminum manufacturer. It is an energy-intensive and capital-intensive 

commodity business." 

"In addition to its smelter near New Madrid, Missouri, Noranda owns and operates a bauxite mine in 

Jamaica and an alumina refinery in Gramercy, Louisiana. The New Madrid Smelter produces molten 

aluminum and converts molten aluminum to aluminum products such as billet, rod, foundry products and 

primary ingots. The smelter has been operating in southeast Missouri since February 25, 1971. Its primary 

product inputs are electricity and alumina. The alumina is delivered via barge over the Mississippi River. 

Alumina, also known as aluminum oxide, is produced from bauxite ore. The New Madrid Smelter 

processes the alumina through three production lines that electrolytically convert aluminum oxide into 

molten aluminum. The process requires an unusually large amount of electricity. On an annual basis, the 

New Madrid Smelter purchases about the same amount of electricity as the entire city of Springfield, MO. 

Electricity must also be constantly available to the production lines, otherwise the lines will be damaged 

from liquid metal solidifying in the lines. When at full production, the smelter produces more than 260,000 

metric tons of aluminum per year. The aluminum is sold primarily in Nmih America. Noranda is one of the 

largest foil producers in North America and a major producer of light gauge sheet products." 

Noranda Aluminum, Inc. is a leading North American integrated producer of value-added primary 

aluminum products. Noranda is a publicly traded company on the New York Stock Exchange. The 

company was founded in 1968 and operates an aluminum smelting facility at St. Jude Industrial Park near 

New Madrid, Missouri. At their request, l have computed the economic impact that Noranda Aluminum's 

New Madrid Smelter has on the Missouri economy. Specifically, I have quantified the impact in terms of 

the effect on the value of final goods and services produced within Missouri's borders each year; that is, 

Missouri's state Gross Domestic Product. In addition, I have computed the effect on state and local 

government tax collections. 
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For the sake of disclosure, Noranda has supplied data on production and taxes paid at the New Madrid 

facility. In addition, Noranda supplied price data for aluminum. Armed with the price and production data, 

it is straightforward to compute the value of goods and services produced at the New Madrid Smelter. In 

this report, I accept those data as factual. The economic modeling and the calculations are solely my 

responsibility. 

Three main economic issues regarding the impact of the closing of the New Madrid Smelter will be 

presented in this report: 

I. GOP Loss 

Over a generation, the impact that the New Madrid facility has on the Missouri economy is, after 

discounting, computed to be $8,917 million. In other words, Missouri's economy would forego 

nearly $9 billion in economic activity if the Noranda facility were closed. Over a ten-year period, 

the expected value of state GOP loss would be $3.646 billion. 

2. State and Local Taxes 

State and local tax collections would be affected. At the state level, net general revenue funds over 

the next twenty-five years, after discounting, would be $338.87 million lower if the Noranda 

Smelter closed permanently compared with an economic projection in which the Noranda physical 

capital is fully utilized. Over the ten-year period, the present value oflost net general revenue funds 

is $138.55 million. In addition, local taxes will be affected. By closing the Noranda Smelter, the 

local property tax base would shrink. By my estimates, the present value of the local property 

receipts would be reduced by $51.45 million if the lost revenue from Noranda is not made up by 

increased collections on remaining taxpayers. Over the next ten years, the value of the local 

property receipts would be reduced by $20.24 million, provided the lost taxes paid by Noranda are 

not made up by increased collections from remaining taxpayers. When the tax base shrinks, the tax 
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bmden is frequently reallocated to remaining taxpayers. So, propet1y taxes burdens are 

redistributed to citizens, thereby harming them by reducing their personal expenditmes. 

3. Unemployment Insurance Benefits 

Were the Noranda Smelter to shut down, layoffs would result. There are 888 employees at the New 

Madrid Smelter that would lose their jobs ** ___ ** were the smelter to close. The expected 

value of unemployment insurance benefits paid by Missouri between** ____ ** is equal to 

$2.7 million. In the cmrent economic environment, however, the expected length of an 

unemployment spell is 36. I weeks. With benefits paid for the entire spell, the expected 

unemployment insurance benefits would equal $10.3 million owing to closing the Noranda 

Smelter. 

Overall, the New Madrid smelting facility operated by Noranda has large economic impacts 

compared to the typical business operation. It employees a large number of people and has a large capital 

stock utilized to smelt aluminum. The calculations are based on the assumption that were Noranda to shut 

down the New Madrid, MO facility, then the productive inputs-namely, the people, machines, and other 

equipment-would be freed up by the shutdown and not be immediately employed in Missouri. Over time, 

these resources could be employed in Missouri as the state economy grows. The immediate effect reduces 

the amount of productive resources. 

II. Economic Model 

Economic theory provides the basis for my calculations. I follow the Ak growth model developed by 

Rebelo (1991) and implemented by Ireland (1996) to compute the effect that the reduction in the factor 

inputs-people, machines and equipment-would have on the Missomi economy. The basic idea is that 

physical capital and human capital are combined to produce goods and services. The value ofthose goods 

and services is what is known as Gross Domestic Product (GOP). 

HC 
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To make this more concrete, suppose that the Missouri economy was measured by valuing all the 

final goods and services produced within the state's boundaries. The value ofthis production is called Gross 

Domestic Product at the state level. 

In the case ofNoranda's New Madrid smelting facility, it is producing aluminum that is sold to 

buyers. The buyers are using that aluminum to produce other goods and services. To measure the impact 

that the Noranda Smelter has on the Missouri economy, we can compute the value of the production 

undertaken by Noranda. The value of the production represents resources used to pay workers, rental 

payments on the machines and equipment, interest payments to lenders, and returns to Noranda's owners. 

This approach follows the factor cost approach to measuring GOP. 

Formally, the production of final goods and services produced within Missouri's boundaries is 

represented by the function 

(I) 

where Y stands for Missouri's GOP for a year indexed by I, k the quantity of human and physical capital 

employed at date I, and A is the technology that represents the rate at which human and physical capital are 

transformed into units of final goods and services. 

This equation serves as the basis for computing the effect that Noranda's New Madrid Smelter has on 

the Missouri economy. Here, there is a market value of the facility physical capital. I)reat the human 

capital input as being retained in Missouri while the physical capital input vanishes for the case in which the 

smelter is shut down. Put another way, k changes as the operation of the Noranda Smelter changes. With A, 

it is straightforward to compute the change in Missouri's GOP, Y, that corresponds to a change ink 

employed within Missouri's boundaries. 

The changes impact the Missouri economy over time. This model explicitly deals with changes 

occurring over time. You can see this explicitly in equation ( l) by the fact that output and the capital input 

both have time subscripts. Equation ( l) represents the relationship between output and the capital input at a 

particular date. In other words, output is measured at a point in time, which is typically a year. As the time 
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subscripts changes, the model economy is capturing how the Missouri's GOP evolves over time. For 

example, the Ak model allows for the Missouri economy, on average, growth over time. With this growth 

feature in the model economy, l can conduct the following experiment; specifically, l can compute the 

evolution of the Missouri economy over time, with and without production at Noranda's New Madrid 

smelting facility. 

The purpose of this section is to familiarize the reader with the basic properties ofthe economic model 

used to quantify the impact that the Noranda Smelter has on the Missouri economy. The economic impact 

is computed by considering the following thought experiment. The baseline path involves the path for the 

Missouri economy over time with the Noranda Smelter, and all the other human and physical capital 

employed in Missouri. This baseline serves as the control for the experiment. lfNoranda's New Madrid 

Smelter were subject to shutting down** _____ **, the resources employed at this facility are fi·eed up. 

Over time, these resources can be utilized as part of the economy's growth. By shutting down the smelter, 

there is a new path for Missouri's GDP. l then compare the path for Missouri's GOP with and without the 

Noranda Smelter operating. I conduct this analysis for a period of twenty-five years, the length of a 

generation. In addition, l compute the discounted sum of lost state GDP over a ten-year period. The 

difference between the two paths is a measure ofthe economic impact of the Noranda smelter. 

To draw on a medical analogy, consider two patients who have the same disease. The control patient is 

treated with a placebo while the other patient is treated with an experimental drug. The effect of the drug is 

measured by the difference between the health outcome of the control patient and the health outcome of the 

patient treated with the experimental drug. For the purposes of measuring the economic impact, hold 

everything else constant in the Missouri economy, close the Noranda Smelter, and compare the two 

outcomes. Closing the Noranda Smelter is essentially the treatment on the Missouri economy and I 

measure the effect of the treatment. 

III. Measuring the Economic Impact 

The purpose of this report is to compute the economic impact of the Noranda Smelter in Missouri. 

More specifically, the question is, what would Missouri's economy look like with and without the existence 
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of the smelter? I look at the question by comparing the expected path of Missouri economy with the 

smelter. The first step, or the baseline, is a forecast of the path of Missouri's Gross Domestic Product 

(GOP) for a twenty-five year period, assuming the Noranda Smelter continues to operate. The second step 

is to compute the path of Missouri's GOP taking the capital of the Noranda Smelter out of the equation. 

The baseline path is constructed using the average annual growth rate in Missouri's real GOP 

between 1997 and 2012. I focus on real GOP in order to avoid having to forecast future movements in the 

inflation rate. Table I rep01ts the values of real GOP in each year. 

Table 1 (mils of 2005 chaine!! $) 

Year 1997 2012 

Real GOP $189,990 $221,702 

Source: Bureau of Economic Analysis, Go to 

http://www. bea.gov JiTable/iTable. cfm?req id""70&step= 1 & is uri= I &acrdn= l #req id=70&step= I & is uri= l 

According to Table I, Missouri's real GOP was close to $190 billion in 1997 and more than $220 bill ion in 

. r .. = (l+q)'l'· l'· 
2012. I compute the average annual growth rate by applymg the formula: • +. - •, where • 

stands for Missouri real GOP in some patticular year represented by the subscript T. After I years have 

passed, r,., is the measure of Missouri real GOP. The average annual growth rate over those I years is 

measured by g. Based on the data presented in Table I, Missouri's annual average growth rate between 

1997 and 2012 was 1.03 percent, or g ~ 0.0103. 

Here, I begin to construct the control values of Missouri real GOP for each year between 20 12 and 

2037. I assume that Missouri's real GOP can be computed from the following equation: 

\'. = 1.0103-H' l' .. l I J'" I GOP I ... I" ,. ' "I l'·cr = $221.702 Note • • , w 1ere ts state rea . mtha 1ze t 11s torecast w1t 1 ~ - . 

I c 1 l'·c-, = $286·749 .,,. d v $245 732 "11" that formu a 10recasts t mt - .) · 1111 1011 an 12024 = . mt ton. 
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The Ak model yields a very simple expression for the average economic growth rate. In 

J 

equilibrium, Ireland ( 1996) derives the economy's growth rate as ( 1 + g) = ( fJ R y~;:, where p stands for the 

rate at which people discount future economic outcomes, R is the gross after-tax real return and a is the rate 

at which people value future consumption relative to present consumption. Armed with the value of 

Missouri's real GDP growth rate, I follow the convention and use p = 0.96. Here, the gross after-tax real 

R = t I - • ·,t J + I > < 
return is represented by · ' '· · · - ' •, where A is the rate at which physical and human capital 

are transformed into output (the A I am looking for), r is the marginal income tax rate, and o is the rate at 

which capital depreciates. Here, I used r = 0.43224, which is the sum of the maximum federal marginal 

income tax rate plus the Missouri maximum marginal income tax rate after revising for the deductibility of 

federal income taxes. Following convention, I use o = 0.1 and a= 1.5. With these values, I compute A = 

0.863236. 

Missouri's 2012 real GDP is $221.702 billion with Noranda's Smelter productive capacity. The 

market value of aluminum produced at the Noranda Smelter is $626.371 million. (The production value is 

the product of 589 million pounds of aluminum and the sum of the fabrication premium, the London Metal 

Exchange (LME) cash price and the Midwest premium, where each price is measured per pound of 

aluminum. I assume that there would be a 20 percent reduction in employment and production in 2014. The 

facility would operate at this SO-percent capacity rate until subject to shut down ** ___ **. With the 

loss of production at the New Madrid Smelter, Missouri's real GDP is $226.187 billion in 2014 compared 

with $226.312 with the Noranda Smelter fully operational. ** ___ **,the Noranda Smelter is subject to 

complete shut down, with the remaining $626.371million in production ending. I assume the 2014 

"treatment" value grows at the rate of 1.03 percent each year for twenty-five years. For completeness, note 

f . . I G . !'~~·- = $285.%7 . . I ' $ 5 that the "treatment" value o Missoun rea DP iS - '· billion anc 1'2024 = 24 .063 

billion, where l" denotes the treatment level of Missouri GDP without the Noranda physical capital. 
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With two values ofMissomi GOP, the economic impact of the Noranda Smelter over the next 

twenty-five years is the discounted sum ofthe differences between projected Missouri GOP with Noranda's 

physical capital and the projection in which Noranda's physical capital is omitted. More concretely, 

)::•+~s pt-r q' _ ,..~ 't 

.:..~r:::r · ' t t ' , where pis the discount factor, or the rate at which one discounts the future levels of 

Missouri GOP. Here, I use p = 0.96. Applying this formula, I compute the discounted sum of Missouri's 

foregone GOP associated with Noranda's physical capital lost, which is $8.917 billion over the next 

twenty-five years. For a ten-year span after the initial plant-size reduction, the discounted sum of foregone 

state GOP is $3.646 billion. 

A. Net General Revenue lost 

Once the economic impact in terms of foregone state GOP is computed, it is straightforward to 

compute the impact on Missouri's net general revenue. Net general revenue funds include individual 

income taxes paid to Missouri, corporate income taxes paid to Missouri and franchise taxes. Here, net 

refers to amounts after refunds. On average, Missouri's net general revenue fund receives 3.8 cents per 

dollar of average amount of state GOP. !multiply 0.038 times the loss of Missouri real GOP to compute the 

expected loss to state net general revenues over the next twenty-five years. My calculations indicate that 

the present value of Missouri state government would realize a $338.87 million loss over the next 

twenty-five years if the Noranda Smelter is subject to shut down** ____ **. Over the ten-year span, 

Missouri state government would expect to see the discounted sum of net general revenues decline by 

$138.55 million. 

B. Other taxes 

In addition, Noranda reports that in 2013, it paid $3.724 million in property taxes on tangible 

personal prope11y and real estate. This $3.724 million is owed on the value of land, machines and 

equipment held by Noranda in 2012. When the Noranda Smelter is subject to shutting down** ___ **, 

I assume the property tax base will shrink. One scenario,for example, is that the property tax on unused 

land goes to zero. In this scenario, I assumed that the tax bill would have grown at the same rate as the 

HC 
9 



Missouri state GDP; that is, 1.03 percent. I applied this growth rate in the propet1y tax bill for the period 

** _____ **. I discounted the future tax liabilities at the same rate as I did in the case of the foregone 

state GDP. 

A more likely scenario is that with the shrinking property tax base, the local government tax burden 

will be shifted to those households and businesses that remain in the taxing jurisdiction. The harm, 

therefore, will not be borne by the local government, but the tax biJJ wiJJ shifted onto those properties in the 

tax jurisdiction. By raising their property tax biJJs, the people and businesses would realize a reduction in 

their disposable income and a reduction in their personal expenditures; in other words, the residents and 

businesses would not be able to spend as much on cars, foods, and new equipment, for instance. 

Table 2 summarizes the cost to the state and local governments in the form of lost tax receipts. The 

upshot is that if the Noranda New Madrid Smelter were closed, there are costs in the form of foregone state 

GDP. Because the Missouri economy shrinks, there are fewer taxes collected by both state and local 

governments. After discounting, the sum of lost state revenues is estimated to be more than $380 

Table 2 

Summary of Tax Effects 
Based on Closing Noranda's New Maclrid Smelter 

Present value Present value 
Tax Categ01y summed over 25 summed over I 0 

year period year period 

Net General 
$338.87 million $138.55 miJJion 

Revenue foregone 

Property Tax (not 
$51.45 million $20.24 million 

collected) 

miJlion over a generation and more than $158 million over the first ten years after the plant reduction. 

C. Unemployment insurances benefits 

If the Noranda Smelter were subject to closure •• ____ * •, there would be additional costs to 

Missouri state government in the form of unemployment insurance claims made by workers separated from 
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work. The average unemployment duration is 9.5 weeks. 1 Missouri 's unemployment benefits are computed 

based on the worker's quarterly wages: specifically, a workers weekly benefit amount (WBA) will be 4% of 

the average of your two highest quarters, but cannot be more than $320. 

While I do not have data on the individual worker's salaries at Noranda, officials tell me that the 

average salary for hourly Noranda employees is $60,000 in 2008. Average salaries have not fallen at the 

facility since that time. Based on this data, the workers average qumterly wage is $15,000. Weekly 

unemployment benefits in Missouri are calculated as 4 percent of average quarterly salary or $320, 

whichever is smallest. Since 0.04 times $15,000 is $600, I assume that each of the 200 employees at the 

Noranda Smelter in New Madrid, Missouri will receive weekly benefits equal to $320 when laid off in 

2014. I refer to this as the first round of layoffs. I then apply the median number of weeks of benefits, 

which was 16.3 weeks according to the Bureau of Labor Statistics in October 2013, finding that expected 

weekly unemployment insurance benefits paid to these workers in 2014 would be $1,043,200. If l use the 

cyclically-adjusted mean duration instead of the median duration, the expected unemployment insurance 

benefits would be $2,310,400 because the average duration is 36.1 weeks. 

In the second round oflayoffs, the remaining 688 employees will be laid off. If the (unconditional) 

expected unemployment spell** ___ ** is 9.5 weeks, the unemployment insurance benefits paid to 

Noranda workers will be $2.09 million. If the unemployment spell lasts for 36.1 weeks with benefits paid 

each week, the expected benefit will be $7.95 million. 

1 Note that the 9.5 is the unconditional average number of weeks that a person is unemployed. In other words, the 
average duration is not conditional on the current state of the aggregate United States' economy. According to data 
published by the Bureau of Labor Statistics, the average dmation of an unemployment spell is 26.9 in October 2009. 
The mediation duration is 16.3 weeks. See http://www.bls.gov/news.release/empsit.t 12.htm for these data. 
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Employee 
category 

1 51 round 
(2014) 

2nd round 

** ** --

Table 3 

Expected Unemployment 
Insurance Benefits 

Unconditional Mean 
unemployment duration 

Median unemployment 

= 9.5 weeks 
duration = 16.3 weeks 

$608,000 $1,043,200 

$2,091,520 $3,588,608 

Cyclically 
-adjusted 

Mean 
unemployment 
duration= 36.1 

weeks 

$2,310,400 

$7,947,776 

Thus, for the case in which the Noranda New Madrid Smelter were subject to closure, the State ofMissouri 

would face an increase in its total unemployment insurance benefits, ranging from $2.7 million to $10.3 

million depending on the macroeconomic conditions under which the facility closing occurred. 

IV. Summary 

In this report, I have applied standard economic theory to compute the effect that eliminating 

Noranda's New Madrid Smelter would have on the Missouri economy. I treat the case in which the 

physical capital employed by Noranda is not immediately re-employed. 

For the twenty-five year period after the smelter is subject to closure** ___ **, the discounted 

sum of lost state GDP is $8.917 billion. For the first ten years after plant reduction, the amount is $3.646 

billion. First, state and local government revenues are not paid. The discounted sum of lost net general 

revenue paid to the state is $338.87 million over the twenty-five year period and $138.55 million over a 

ten-year period. Second, local property taxes are also reduced by $51.45 million over a twenty-five year 

period if the lost revenue from Noranda is not made up by increased collections on remaining taxpayers. 

Over a ten-year period, the amount is $20.24 million lost revenue from Noranda is not made up by increased 

collections on remaining taxpayers. Third, the state will incur some costs in the form of unemployment 
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insurance benefits. If the smelter shutdown occurred, on average, the state would expect to pay $2.7 million 

in unemployment insurance benefits. If, however, the smelter shutdown occurred with the current expected 

unemployment duration equal to its current mean value, the state would expect to pay $10.3 million in 

unemployment insurance benefits to Missourians. 
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