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ABSTRACT 

This dissertation is a program evaluation of the Tennessee Valley Authority 

(TVA) the largest publicly owned utility in the United States.  

 The first essay in this dissertation examines the TVA’s use of eminent domain in 

order to acquire property for the construction of reservoirs. It develops a new model of 

asymmetric information and then tests the model predictions using property level data 

from TVA property purchases in the 1930’s.  

The second essay of this dissertation examines the unintended consequences of 

reservoir development my examining changes in the malaria rate associated with TVA 

reservoirs. Using panel data methods, I find that the presence of a TVA reservoir leads to 

large increases in the malaria mortality and morbidity rate, which cost up to 30 percent of 

TVA federal appropriations.  

The final essay in this dissertation examines the impact of TVA electrification 

programs on economic growth. It combines archival and panel data methods to show that 

contrary to the historical account, TVA electric rates did not differ substantially from the 

rates charged by private utilities, and secondly, shows that counties that had electricity 

contracts with the TVA did not have differential economic growth rates for a variety of 

economic outcomes. In order to control for selection into contracts, I adopt an 

instrumental variables strategy based on the cost of electric service.  
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CHAPTER 1: INTRODUCTION 

Hydroelectric dams are one of the most polarizing economic development tools 

available to policy makers today. Dams remove populations for reservoir creation and 

change river ecology, yet they provide a large source of low cost electricity, reduce the 

severity of flooding and the susceptibility of agricultural production to climate variation. 

Throughout the second half of the 20
th

 century, there has been a rapid increase in the 

number and size of dams constructed throughout the developing world. Between 1950 

and 2000, over 40,000 large dams were constructed worldwide. A large portion of 

construction has been concentrated in a few nations, and a large fraction of these dams 

involve hydroelectric power. The electricity generated by these dams represents 

approximately 20 percent of worldwide generating capacity as of the year 2000. Despite 

the rapid expanse in dam infrastructure worldwide, little is known about the long term 

impacts that they have on economic growth. More generally, little is known about the 

long term impacts of regionally targeted development projects.  

In this dissertation, I analyze the impact of one of the largest public works 

projects in the history of the United States, the Tennessee Valley Authority (TVA), which 

was a New Deal corporation created to construct a series of dams and reservoirs along the 

4
th

 largest river system in the country. The TVA was one of the first comprehensive 

watershed development projects in the world when it was established in 1933.  It has 

served as a template for water development projects around the world. By 1943, more 

than 39 million people from almost every country in the world had visited the dams of the 
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TVA.  Brazil visited the Tennessee Valley in 1945 and subsequently modeled the Sao 

Francisco river project after the TVA, beginning construction in 1955.  China closely 

modeled the Yangtze River Project after the TVA, although major construction did not 

begin until the 1970s.
 
Several other projects were also modeled in some way after the 

TVA including the Damodar Valley Authority in India, the Mekong River Commission 

in Asia, and the Snowy Mountain Authority in Australia.  

By studying the TVA, it is possible to use its long, rich, history to fully examine 

the effects of regional development. While the results discussed henceforth are specific to 

the TVA, the fact that the TVA has served as a template for so many development 

projects worldwide should make the conclusions drawn relevant to discussions of the 

impact of other watershed development projects and regionally target development 

projects more generally. 

The Rise of the TVA  

There are several factors which contributed to the rise of the TVA during the New 

Deal: changes in the regulation of waterways and hydroelectricity, major floods on the 

Mississippi River leading to a call to action by the U.S Army Corps of Engineers 

(USACE), and perceptions of private utilities and their willingness to serve rural 

communities.  

In 1920, the Federal Power Commission (FPC) was created to regulate the 

construction of hydroelectric dams on interstate waterways as a part of the Federal Water 

Power Act. This act required that firms go through a new permitting procedure issued by 
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the FPC if they wanted to construct a hydroelectric dam on an interstate waterway. For 

many private utilities, this made certain hydro projects unattractive that may have been 

attractive under the previous arrangement of federal permitting and state regulation. It 

also caused uncertainty in larger watershed areas, because it was not clear whether small 

tributaries feeding into larger river systems were considered interstate waterways. This 

restricted most of the private construction to small interstate waterways with few 

tributaries or incentivized private firms to shift their generation capacities to coal and oil 

fired power plants. Given the difficulties of privately developing hydropower, both 

before and after the Federal Water Power Act, the USACE began developing many of the 

major water resources nationwide.   

The USACE had constructed several dams and levee systems throughout the 

country; most notably in the Tennessee Valley was Wilson Dam. Under the Rivers and 

Harbors Act of 1899 dams on interstate waterways had to be designed primarily for 

navigation and flood control, with hydroelectricity as a byproduct. Thus while Wilson 

Dam was constructed to generate electricity to power a bomb fertilizer facility during 

World War I, it was technically constructed for improvements in the navigation of the 

Tennessee River and for improved flood control.  When construction was completed 

following the war, its byproduct electricity was sold to private utilities for distribution. 

This was the standard practice for the USACE since the government had no history as a 

utility.   
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The USACE expanded its plans for navigation and flood control on the Tennessee 

River following the great flood of the Mississippi River in 1926-27. The USACE 

determined in 1930 that it could reduce flooding on the Mississippi River by 2 feet if it 

controlled the water on the Tennessee River. The USACE outlined a set of plans to move 

forward with in order to develop the Tennessee River, and these would be the core plans 

that were ultimately adopted by the TVA once it was established. However, it should be 

noted that every dam that would have been constructed by the USACE would have 

generated electricity that would have been handed over to private utilities operating in the 

region.   

While private utilities were active in the Tennessee Valley during the 1920’s and 

1930’s, there was a different perception amongst progressives. In 1925, only 3.2 percent 

of farms were electrified, and by 1930, electricity only reached about 10 percent of farms. 

Some progressive leaders in the U.S Senate, such as Senator George Norris of Nebraska 

viewed this lack of farm electrification as an example of private firms failing to serve 

markets that were profitable. Norris and other progressives such a Roosevelt believed the 

only way to bring electric service was through public intervention into the wholesale 

electricity market. Thus in 1933, the TVA was established during Roosevelt’s First 100 

Days.  

Initially it was not clear that the TVA would be a wholesaler of electricity. Arthur 

Morgan and David Lilienthal, two of the three TVA board members, argued over TVA’s 

role in electricity markets. Morgan argued that the TVA should follow the path set out by 
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the USACE whereby power generated at the dams was sold to private utilities, while 

Lilienthal pushed for the intervention of the TVA into markets where the TVA would 

directly market electricity to consumers. Within the first year of the TVA, Lilienthal won 

the argument, and TVA entered into its first power contracts with local distributors.  

This is the major legacy of the TVA. The TVA was the first example of the 

federal government entering into direct competition with private electric utilities. What 

follows in this dissertation are a collection of papers that explore topics that are generally 

associated with watershed development, the collection of properties for construction 

using eminent domain, and the impact of the reservoirs on the environment. This 

dissertation also explores the legacy of the TVA by examining the impact of receiving 

publicly provided electricity rather than private electricity.  

TVA Paper Descriptions 

In order to complete the goals outlined by the TVA, over 600,000 acres of land 

had to be acquired to construct and flood the TVA reservoirs. The first essay in this 

dissertation examines the land assembly problem that the TVA faced. Given the power of 

eminent domain, the TVA used the courts to acquire properties from sellers that refused 

to transact privately. In this essay, I develop a new model of asymmetric information in 

seller valuations when a developer has the power of eminent domain. The model predicts 

that under certain conditions a developer will offer all sellers the same price per piece of 

land and will allow high value sellers to self select into eminent domain proceedings. The 

model also predicts that prices determined in court will be higher than those privately 
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transacted. These predictions are then tested using a newly digitized dataset of TVA 

property purchases and court proceedings. The empirical results are consistent with the 

model’s predictions: court transacted prices are higher than privately negotiated prices.  

In the second essay of this dissertation, I examine the unintended consequences of 

reservoir construction on health impacts for the population living near the dams. During 

the first half of the 20
th

 century, malaria was a major problem in the Southeast United 

States, infecting upwards of 30 percent of the population. In order for malaria to flourish, 

it requires warm temperatures, high levels of rainfall, and sitting water with abundant 

vegetation for mosquito larvae. When the reservoirs were constructed a free flowing river 

was turned into a series of large lakes and stagnant pools of water. While the TVA has 

historically been credited as a major player in the eradication of malaria in the United 

States, I empirically show that the TVA actually led to increases in the malaria mortality 

and morbidity rates. I identify this effect using annual county level disease specific 

morbidity and mortality rates reported in state level health publications and the plausible 

exogeneity of the timing and placement of dams with respect to malaria. The increase in 

malaria resulting from TVA reservoirs was very costly in terms of lives and dollars. I 

estimate, using standard Values of a Statistical Life (VSL), that the TVA cost up to $4.3 

billion in lost life, which represents approximately 20 percent of the appropriations 

received by the TVA over the sample period.  

In the third essay of the dissertation, I examine the impacts that TVA’s 

electrification programs had on economic growth in terms of per capita retail sales, rural 
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electrification, and manufacturing value added. The classic story of the TVA is that when 

it introduced its electric rate schedule in 1933, its prices were significantly lower than any 

private utility operating in the southeast United States, and it was this rate structure that 

helped narrow the gap in Southern incomes and the rest of the nation, which in 1930 were 

only 40 percent of the national average. As early as 1940, the states served by the TVA 

were growing 17 percent faster than the rest of the nation. In this essay, I first examine 

the rate structure of the TVA electricity contracts and find that upon the inclusion of 

capital amortization fees and cooperative utility membership fees: the rates charged to the 

end consumer did not differ between the TVA and private utilities operating in the 

region. I then assess the effect of TVA electrification contracts on a variety of economic 

outcomes using a panel dataset constructed from Census data between 1929 and 1959. To 

control for the selection of electric distributors into contracts with the TVA, I instrument 

for TVA electric contract status with the distance that a distributor is located from a TVA 

dam, which I argue was placed for geographic reasons. The empirical results suggest that 

the TVA did not lead to differential growth rates in per capita retail sales, rural 

electrification, or manufacturing value added, relative to counties that were served by 

private utilities. Given these results, it is not clear what role large watershed development 

projects should have if they are substituting for an active or developing private market.  

So what is the overall takeaway of the TVA? What lessons can be used in the 

future when large scale development projects are proposed?  Perhaps the first lesson is 

that constructing a major series of dams or any targeted development project will not 

necessarily lead to economic growth, therefore one should be wary of any claims that 
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building a given project will jumpstart development. The second major lesson from the 

TVA is that there may be costly unintended consequences associated with development, 

such as increases in malaria. Finally, when projects require large amounts of land, which 

must be collected from multiple owners, the developers must realize that there is a cost 

associated with the collection of that land, the removal of families, and resettlement of 

the population.   
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CHAPTER 2: THE USE OF EMINENT DOMAIN IN LAND ASSEMBLY: THE 

CASE OF THE TENNESSEE VALLEY AUTHORITY  

2.1 Introduction 

Eminent domain allows an agent to acquire property through the legal 

environment, forcing transactions to occur that may not otherwise. Typically the right to 

take property has been used in road building, public works, and urban renewal projects. 

Following the US Supreme Court's Kelo vs. New London 2005 decision, there has been 

renewed interest in eminent domain legislation. The case has opened the door for private 

firms to obtain properties through eminent domain, so long as the project can be shown to 

benefit the community in terms of increased tax revenues. In reaction to this ruling, 

several states have changed or reviewed their policy regarding eminent domain (Lopez, 

Jewell, and Campbell 2009). The aim of this paper is to develop a model of imperfect 

information in order to form predictions of buyer and seller behavior when eminent 

domain is an option for buyers.  These predictions will then be used to empirically study 

buyer and seller behavior when facing eminent domain using historical data regarding the 

creation of the Tennessee Valley Authority (TVA). 

The TVA was created during the first one hundred days of Franklin Roosevelt's 

administration in 1933. The TVA was chartered with several ambitious goals: to make 

the Tennessee River and its tributaries navigable, to electrify and industrialize the south, 

and to retire marginal farm land. The project was large and involved multiple projects 

along the fourth largest river system in the United States, which runs through seven 
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states: Virginia, Tennessee, North Carolina, Georgia, Alabama, Mississippi, and 

Kentucky.  To construct the dams, the TVA had to acquire large quantities of land in 

advance. The 1939 TVA Annual Report states that by the end of the fiscal year, over 

528,000 acres had been acquired for use by the TVA. Over $28 million ($430 million in 

2009 dollars) was spent on the acquisitions. The average price paid per acre, including 

those acquired with eminent domain was $53.36 ($820 in year 2009 dollars). 

Within the TVA charter, a provision was made for the corporation to use eminent 

domain in its land acquisition. The use of eminent domain changes the bargaining 

process. Transactions are forced by the legal environment if they cannot be made 

privately. To capture the features that are important in the bargaining process with 

eminent domain, I develop a model below. When sellers cannot credibly convince the 

buyer that some aspects of the property lead to higher value, the model predicts that the 

buyer may find it optimal to use eminent domain to minimize the expenditure on property 

acquisition. The buyer then offers all sellers a low price for the property, which induces 

the sellers with high unobserved values to refuse the offers, and the buyer invokes 

eminent domain court proceedings on those properties.   Due to the self selection of high 

value sellers into court proceedings, the model predicts that the court assessed price will 

be higher than the private offer made by the developer.  

One feature of the model that is critical for the prediction to hold is that the sellers 

must perceive that the court could evaluate the information provided by the TVA and the 

seller and decide on values that differed from the TVA offer in ways that did not 
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consistently favor the TVA or the seller.  If the sellers perceived that the courts would 

choose upward biased measures, it may have been optimal for all sellers to refuse the 

TVA offers and take their chances in the courtroom.  

I test the model empirically by developing a new and unique data set from surveys 

during the creation of the TVA.  The information includes the prices offered by the TVA, 

whether eminent domain was used, the court’s value for the properties in those cases, and 

a variety of covariates.   The raw data suggests two important features for the model and 

empirical exercise to follow: first, approximately ten percent of all properties were 

collected by eminent domain; this suggests that models of perfect information would not 

adequately predict seller behavior, as these models generally suggest that eminent domain 

will not be used in equilibrium. Second, it does not appear to be the case that sellers 

expected the courts to give consistently high awards because many of the awards given 

were equal to or lower than the initial TVA appraisal. The results show that the average 

court value per acre on eminent domain properties was higher than the average price per 

acre in purchases without eminent domain after controlling for a variety of co-variates.   

The findings are consistent with a setting in which the TVA did not have full information 

on property values, some sellers could not credibly convince the TVA that their 

properties were more valuable, and these were typically the types of sellers whose land 

was taken by eminent domain.     

2.2 A Brief Overview of Eminent Domain 
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Eminent domain has a long history in the United States. Starting with the 

ratification of the Bill of Rights, eminent domain was available under the Fifth 

Amendment. During its early history the law was primarily developed by a series of court 

decisions at the local and state level. According to Scheiber (1973), three early 

developments led judges to decide that eminent domain was the right of the state, could 

be used by the state, but just compensation should be paid to property owners when used. 

By 1840 eminent domain power was passed from many states to private corporations. 

The railroads relied heavily on this power to complete projects. The US Supreme Court 

upheld the position that private companies could be privileged with eminent domain in an 

1848 decision. In many ways the Kelo decision of 2005 follows precedent set by prior 

decisions. 

In the economics literature there have been few empirical studies that examine the 

use of eminent domain, primarily due to a lack of good data on property level 

transactions. Munch (1976), studied the use of eminent domain in Chicago 1962-1970. 

She develops a model to explore when settlement and eminent domain will be used, 

examining the expected price in court and the costs associated with private and court 

negotiations. Munch finds that settlement will occur if it is cheaper than the use of 

eminent domain. However, if a case does go to court, Munch suggests that the structure 

of court costs leads to high value properties receiving higher prices in the courtroom and 

possibly in private settlements out of court. To test the model empirically, the author 

regresses the observed transaction prices on the method of transaction: private 

negotiation or takings, observed tax assessments, and a prediction of fair market value. 
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The results of this paper show that high value properties tended to receive higher final 

prices. This paper may suffer from a lack of property characteristic data which is likely 

not to be fully captured by the tax assessment data or the out of sample fair market value 

prediction. Furthermore, the market price prediction may have little meaning in a 

situation where a property owner cannot refuse the transaction.  

Gudry (1998) runs a hedonic regression of property characteristics on the 

transaction price and includes an indicator of whether or not the property was taken with 

eminent domain proceedings. Gudry finds that when a property is taken by eminent 

domain, the transaction price is higher. Similar to Munch, this paper may incorrectly 

identify the effect of eminent domain because the bargaining situation is different for 

properties sold on the open market and those facing takings proceedings via eminent 

domain. The analysis of the samples used in each of these studies ignores the strategic 

effect that eminent domain has on pricing.  

In each of the empirical papers described above, the set of transactions evaluated 

included properties that were sold in private negotiations where eminent domain was 

never an option for the purchaser. The dataset that I develop below is unique because 

every single property faced the threat of eminent domain and both initial appraisals and 

final transaction prices are observable. To my knowledge, this is the first paper to use 

data pertaining to rejected appraisals and final transaction prices. 

Because there is little data available pertaining to eminent domain, a large portion 

of the literature has focused on the theoretical justification and the effects of eminent 
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domain. Blume, Rubinfeld, and Shapiro (1984) focused on the efficiency of takings 

procedures, when compensation should be paid, and how the timing of the land assembly 

announcement will impact seller behavior. Other authors have used various bargaining 

models to explore the topic of land assembly. Miceli and Segerson (2007) pose a perfect 

information multi-period game played by buyers and sellers of property during a land 

assembly project. When eminent domain is at the disposal of the land purchaser, the Nash 

equilibrium predicts that all sellers sell their property prior to the use of eminent domain 

proceedings. Project delays from holdup and court costs are both costly, incentivizing the 

buyer to in the first period. The buyer also benefits by being able to gain in the surplus to 

be split from bargaining early.  

Other recent work in this area has been presented by Shavell (2010), who models 

eminent domain using a social welfare function. Shavell uses a continuous distribution of 

seller values to show welfare comparisons between private government purchase and 

eminent domain purchases. Shavell also analytically shows that if public funds are costly 

and there is an increasing number of property owners, that private negotiation success 

rates approach zero, making it more likely for eminent domain to be used. When there are 

a high number of high value property owners, it may actually be more efficient to use 

eminent domain. The model developed here offers similar conclusions, but in a slightly 

different framework.  

2.3 Bargaining with the TVA 
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The TVA had to acquire a large number of properties to achieve their goal. The 

bargaining process worked in the following way. Once a suitable reservoir location had 

been determined based on topography, the TVA developed property requirements for the 

project. These plans detailed what land must be acquired in order to have a sufficient 

buffer between the river and private properties due to flooding caused by the creation of a 

reservoir. The agency would then send out a set of surveyors to examine the 

characteristics of each property. The TVA made a point of not negotiating extensively 

with individual sellers, implementing a policy they called “No Price Trading” by which 

they would assess the region when developing the formula for the properties in the entire 

reservoir area.  These surveyors would then use a predetermined formula to assess the 

value of the property based on these characteristics.  

Once an appraisal had been made, the appraised value was proposed to the owner 

of the property as the purchase price. If the property owner found the offer satisfactory, 

the deed to the property was signed over to the TVA for the agreed upon price. If the 

owner rejected the initial TVA appraisal, the TVA would adjust the offer slightly. If this 

adjusted offer was refused, the TVA legal division would draw up paperwork to proceed 

in taking the property under the eminent domain clause of the TVA.
1
 A special panel of 

three independent US District Court judges would examine the case and assign a price 

that the TVA would have to pay the property owner in exchange for the property. The 

TVA was responsible for any court fees associated with the case. Once the move to 

                                                           
1
 Empirically, it is not possible to distinguish the first TVA appraisal from an adjusted 

offer, and thus they will be treated as a single offer that was either accepted or rejected.  
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obtain the properties through eminent domain proceedings had begun, both the TVA and 

the seller had an opportunity to bring evidence to the panel of judges as if the eminent 

domain proceedings were any other federal trial. 

“It shall be the duty of such commissioners to examine into the value of the lands 

sought to be condemned, to conduct hearings and receive evidence, and generally 

to take such appropriate steps as may be proper for the determination of the value 

of the said lands sought to be condemned, and for such purpose the 

commissioners are authorized to administer oaths and subpoena witnesses, which 

said witnesses shall receive the same fees as are provided for witnesses in the 

Federal courts. The said Commissioners shall thereupon file a report setting forth 

their conclusions as to the value of the said property sought to be condemned, 

making a separate award and valuation in the premises with respect to each 

separate parcel involved. Upon the filing of such award in court the clerk of said 

court shall give notice of the filing of such award to the parties to said proceeding, 

in manner and form as directed by the Judge of said court.” (McCarthy 1946) 

 

In the court proceedings, the seller could present evidence that was not considered by the 

TVA in the initial appraisal. The courts could then determine the credibility of this 

evidence, possibly leading to an increase in the valuation.  

2.4  Theoretical Model 

Almost any model of perfect information is unlikely to capture the nuances of 

bargaining in the shadow of eminent domain. It is highly unrealistic that a buyer will ever 

know the true value that each seller places on his property, making predictions from 

perfect information models suspect. Such models predict that eminent domain should 

never be used because it is always more cost effective to negotiate privately. This result 

holds in sequential move games as well as cooperative Nash Bargaining games. Since the 

TVA had to use eminent domain to acquire 10 percent of its properties, the predictions 



28 
 

 
 

made by perfect information models are rejected. Therefore, I develop a model of 

asymmetric information; in which there is a distribution of seller types where each type is 

defined by the seller’s private value for their property.   

First suppose that there is a single buyer tasked with acquiring multiple 

properties. If all of the properties are acquired, the buyer receives a value for the project 

of Vb.
2
  Additionally, suppose that there are two types of sellers, those with a high value 

for their property and those with a low value, Vs = {CH, CL}, and the probability of being 

a high type is a, such that 0<a<1. It is assumed that this probability is independent across 

sellers, therefore the fraction of high type sellers is equal to a. Each seller is aware of 

their property value, while the buyer only knows the distribution of types. The high-type 

seller cannot credibly convince the buyer that his property has a higher value, but he may 

be able to provide enough information to a court to convince the court of a higher value.  

The buyer will make a take or leave it offer to each seller. If rejected, eminent domain 

proceedings will begin, with the buyer paying F in legal fees to the court. The court then 

collects information from the buyer and the seller and then reports the true value of the 

property, either {CH, CL} which the buyer must then pay to the seller to collect the 

property.  

Individually rational sellers will only accept a price higher than or equal to their 

value. Knowing the rationality of the seller, the buyer will offer one of two prices P={CH, 

CL} in order to minimize the total expenditure on property collection. The price offered 

                                                           
2
 It is assumed that the value of the developer, Vb,  is greater than NCH so that projects are 

worth undertaking regardless of the distribution of seller types. 
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by the buyer will depend on the magnitude of the court fees, the difference in seller 

valuations, and the proportion of seller types.  

In one scenario, the buyer will minimize their expenditure to collect the properties 

by offering all sellers the high price. In this scenario, the buyer's payoff is equal to πb= Vb 

-NCH, where N is the number of properties that the buyer must purchase. However, the 

expected payoff of offering the low price, P= CL, is E(πb)= Vb -N[(1-a) CL + a(CH + F)], 

where E is the mathematical expectation operator.  The buyer will offer the low price 

when the following inequality holds 

CH-CL ≥ 
 

   
  

As long as the expected legal fees are less than the additional cost of paying every 

seller the high price, the buyer will offer the low price and eminent domain will be used 

to collect properties from the high types. The low types will accept the low offer and only 

the high types will select into court proceedings.  As the difference in values between 

high types and low types increases, it becomes more likely for the buyer to offer a low 

price to all sellers. As legal fees, F, decrease, the cost of eminent domain falls, thus 

making it more likely for the buyer to use eminent domain. As the number of high types 

increases, it is less likely for the buyer to offer a low price because increasing total legal 

fees would reduce the surplus for the buyer.  

One concern may be that low types would try to masquerade as a high type in 

order to receive the high price; however, by assumption, the court has the ability to 

credibly determine a seller’s type. This makes it unprofitable for low types to select into 
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court proceedings. Because only high-value sellers select into court proceedings, 

properties purchased through eminent domain proceedings should receive a higher price 

than those purchased without eminent domain. This hypothesis, that high value types self 

select into court proceedings will be tested below using data collected from property 

purchases by the TVA between 1936 and 1939. 

The model also fits a scenario where the buyer can determine CL based on 

observable characteristics of the land, but cannot credibly identify other factors that 

would increase the value of the land for the seller. In this case, sellers with a positive 

unobservable value component would be high types, and select into court in order to 

provide evidence and testimony to the court in order to receive an amended price. The 

court then uses this evidence to determine a new transaction price. Only when the 

evidence is sufficient to prove that the initial offer was inaccurate does the court award a 

higher transaction price.  

2.5 Data Sources 

The model provides an intuitive framework for how the TVA purchase prices are 

determined. To examine the issue empirically, a new dataset has been constructed from 

two newly digitized primary sources. The primary benefit of the dataset is that the offer 

price and final transaction price are available for every property that faced the potential 

use of eminent domain, regardless of the actual collection method.    

The first source contains information detailing the prices paid for each tract of 

land at the reservoirs. The source of this data is the original TVA Land Registers, located 
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at the TVA Real Estate Division, Chattanooga, TN. Original documents have been 

collected for nearly 1200 properties at one of the early TVA construction projects: 

Guntersville Dam. These land registries provide the name of the owner of the land, the 

tract size in acres, appraisal of land, appraisal of improvements, the total appraisal, the 

method by which the property was obtained, and if applicable, court fees and a court 

assessment. If a property was not obtained by eminent domain, the appraisal is the 

amount disbursed to the property owner for the tract in fee simple. At Guntersville Dam, 

approximately eight percent of properties were obtained through the use of eminent 

domain. 

Additional co-variates for the Guntersville properties that were owner occupied 

come from TVA Form 970, a family survey completed prior to removing families from 

land that would be flooded to create reservoirs.  The survey collected information on 

standard demographics such as age, race, education, religion, number of children and 

income, as well as more specific details pertaining to the house, construction materials, 

number of rooms, condition, the distance from local gathering places, grocery expenses, 

produce grown on the property, and farm data. The farm data includes how many acres 

are planted in each type of crop, livestock holdings and value, machinery holdings and 

value, and itemized expenses and receipts for the farm. This data has been collected from 

the National Archives Southeast Region in Morrow, GA. 

In the first portion of the empirical exercise to follow below, all data from the 

land registers can be implemented as long as the only demographic characteristic of 
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interest is farm owner operator status. In order to dig further into the importance of 

different demographic characteristics relating to the holdout decision, the two datasets 

were merged for the second portion of the empirical study. During this procedure, a large 

portion of the data is lost due to absentee ownership of the farm.  The 1939 TVA Annual 

report states that only 152 out of 1182 families living in the reservoir area were owner 

operators  of at least one tract of land. Upon merging the tract data to the family 

demographics, I find that 290 of the purchased properties were operated by owner 

occupiers, with the average owner operator controlling 1.8 properties.  

Unfortunately, little can be done with the data related to share and tenant farmers 

living in the reservoir area because the TVA did not negotiate with non owners. The TVA 

explicitly stated in its 1937 Annual Report that little can be done for those with no 

property rights. The only support provided to non owners was a referral to other agencies 

and local charities, such as the state agricultural extension programs, which catalogued 

available properties in the area, and other New Deal agencies, such as the WPA. 

Eventually, these individuals may be matched to census records to determine how they 

fared following removal from the reservoir area, however, that is not the focus of this 

work.  

The TVA tried to map the projects based on existing property lines, however in 

some cases tract numbers may not reflect the owner's property lines. It was also common 

for a family or individual to own several disjoint pieces of property. This creates an issue 

related to whether or not individuals behaved the same way for all of their properties. If 
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property owners made the same decision for each property, it would be appropriate to 

aggregate the data over the individual. However, if owners make different decisions for 

different parcels of property, then the piece of property is the appropriate level of 

analysis. A simple way to determine the unit of observation is to compare the number of 

properties that each owner had in their possession versus the count of decisions they 

made for those properties. For example if an individual owned three properties and held 

out for only two properties, then the appropriate unit of observation is the property, not 

the individual. After examining the data, the tract level is the appropriate unit of 

observation.   

An examination of the raw data reveals that the sellers did not find going to court 

to be automatically superior to accepting the TVA appraisal. Figure 1 shows a plot of the 

price per acre awarded by the court versus the price per acre appraised by the TVA. 

Many of the properties that had eminent domain used against them either received no 

difference in their payment or actually had their payment slightly lowered relative to the 

initial appraisal. However, this relationship between court awards and TVA appraisals 

does not condition on the observable characteristics of each property such as the 

productivity of the land, differential levels of improvement, or home characteristics. To 

assess whether or not the TVA systematically made low offers to holdouts, these 

characteristics and quality differences must be taken into account.  

2.6 Empirical Model  
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 The model above outlined a scenario in which only high value individuals select 

into court proceedings, which predicts that court awards should be higher on average than 

the corresponding private appraisal made by the TVA. The empirical portion of this paper 

will directly test whether or not individuals that selected into court proceedings received 

higher average prices per acre than the average TVA appraisal. The second portion of the 

empirical exercise will focus on determining the factors that made an individual more 

likely to holdout.    

To test whether or not an individual received a higher award in court relative to 

TVA appraised values, the following ordinary least squares (OLS) regression is specified.   

(1)                                                    

       

In this specification, the dependent variable is the final transaction price. The final 

transaction price is equal to the TVA appraisal value when the property was acquired 

through private negotiations and is equal to the court award when the property was 

acquired through eminent domain.  The final price is composed of a based level    and a 

value per acre      The coefficient of interest is    , which measures the difference 

between the price per acre of land taken by eminent domain and the price when the seller 

accepted the TVA offer.  If    is positive and statistically significant, there is evidence 

that the final price per acre on land taken by eminent domain was higher than the price 

per acre on land the TVA bought directly.  The other variables include property 

characteristics and owner characteristics, they control for differences in land quality and 
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capital intensity that may affect the final price.   Further discussion of these variables will 

follow when each subsample is described. 

2.7 Final Prices on Eminent Domain Lands Were Higher than on Other Lands 

In all of the ways that I have estimated the empirical model, the average price per 

acre on land taken by eminent domain was at least $19 higher than the price per acre 

when the seller accepted the TVA offer.  Columns 1 and 2 of Table 1 show the results 

when I use all of the land transactions from the TVA Land Register.  When no correlates 

are included in Column 1, the final price per acre on eminent domain lands was a 

statistically significant $30.4 higher than on the other land.   When the number of 

properties owned by the seller, the county in which the property is located, and an 

indicator of owner operator status are included in the analysis, in Column 2, eminent 

domain lands were valued at $30 more.  For the average sized property that was obtained 

through eminent domain, the court proceedings led to an increase in the property 

valuation by almost $1500.  

The addition of other correlates did not influence the eminent domain premium 

much, but they did influence the final price of the land.   The value of land where the 

owner lived was $626 higher, consistent with views that owners make more 

improvements and take better care of their lands than tenants do.   Land in Marshall and 

Jackson counties in Alabama was more valuable than land in Marion County, Tennessee.  

Finally, owners with more properties to sell tended to receive lower values for their land. 
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We can include more correlates in the analysis by using the sub-sample of land 

where owners lived and answered TVA Form 970, but the sample is limited only to 

owners who lived on the land.
3
  The average final price per acres on land taken under 

eminent domain was statistically significantly higher when focusing on only the owner 

sample.  All coefficients are statistically significant.  When no other correlates are 

included the final price per acre on eminent domain lands was $22.80 higher than on 

lands voluntarily sold to the TVA.  This represents an $1100 increase in the valuation of 

an average sized property for holdouts. When the correlates from the TVA Land Register 

used in column 2 are added to the analysis in column 4, the court premium point estimate 

remains unchanged.  

Column 5 of Table 1 includes the full set of observables contained in TVA form 

970: the quality of housing construction material (log cabin, box, wood frame, brick, 

stone, etc), condition of the home (very poor – excellent), age of home, number of 

buildings on the premises, farm profitability, farm capital, as well as individual 

characteristics-, age, race, education, marital status, and opinion towards the TVA. Once 

these observables are included, the premium that the court awards to holdouts remains 

approximately $20 per acre; however the point estimate is only statistically significant at 

the 10% level. 

                                                           
3
  All people on the 1200 properties filled out the surveys.  The subsample is limited to 

this group of people because I could not match the land transactions by name to the 

survey forms for people who were not owners. 
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The primary factors affecting price other than acreage were the type of material 

used in home construction and the number of buildings on the premises. Joint F-Tests of 

individual characteristics reveal that they had no statistical impact on the final transaction 

price. Joint tests also show that differing opinions and attitudes towards the TVA did not 

statistically impact the final transaction price. The results suggest several things 

consistent with theory: rather than adjust prices based on individual characteristics, the 

TVA made blanket offers. Secondly, the average court award was larger than the TVA 

appraisal after conditioning on observables, which is consistent with the hypothesis of 

high value sellers refusing the low value TVA blanket appraisal.   

2.8 Did Eminent Domain Improve Outcome for Those That Went to Court 

 Thus far the empirical results have suggested that the average property in court 

was valued more highly than the average property purchased by the TVA. What has not 

been discussed is whether or not there were improvements for individuals who went to 

court. The raw data presented in Figure 1 suggested that court valuations were typically 

less than or equal to the TVA appraisal. In this section, I examine whether or not 

properties that were taken by eminent domain received higher prices per acre relative to 

their initial appraisals.  

 To test whether or not individuals going to court improved their position, I regress 

the difference between the TVA Appraisal and the court award for each property taken by 

eminent domain on the acreage and other observable property characteristics from the 

land register sample.  
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(2)                                           

In each specification, I find that conditional on observables, individuals who went to 

court improved their outcomes by about $6 an acre, or approximately $300 for the 

average sized property. In the first specification, presented in Column 1 of Table 2, I do 

not include any co-variates and find that the court paid a premium of $6 per acre. When 

co-variates are included in Column 2, the results do not differ substantially.  

 These results suggest that there were improvements that could be made when 

going before the court for an individual property owner. However, as stressed before, the 

court played an important screening role in determining which characteristics were 

overlooked by the TVA during its appraisal process.  

2.9 What Determined the Sellers Choice to Go to Court Under Eminent Domain 

In section 4, the model strictly predicted that individuals will hold out due to 

differences in an appraisal and personal valuation from the land, however, there may be 

multiple reasons why any single property owner would refuse the TVA’s appraisal.  In 

this section, I explore both monetary and behavioral reasons for why an individual would 

holdout.  

I estimate the probability that the land owner would hold out and refuse to accept 

the appraised value offered by the TVA. Specifically, I specify the following probit 

regression.  

(3)                              
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Holdout is a binary {0,1} variable that indicates if a property owner refused the TVA 

appraisal.          is an out of sample prediction from the estimation of equation 2, 

which estimated the difference between Court awards and TVA appraisals. This variable 

is used to approximate the expected increase in value that an owner could receive by 

going to court.  X is a vector of additional covariates, including variables constructed 

from the property register, and in the second empirical specification, characteristics from 

the family survey, which will be described in more detail below.  

Equation 3 is first estimated using the TVA Land Register Sample. In this 

specification, the right hand side variables, owner operator status, acreage of the property, 

number of properties owned, county indicators, and the share of the total project that the 

property represents. Marginal effects from this specification are presented in Table 3.  

The results show that the expected Court-TVA value does not have a statistically 

significant impact on the holdout decision. Factors that do impact the probability of 

holdout include whether or not an individual is an owner operator, and the number of 

properties held by the seller. Owner operators were 4.3 percent more likely to hold out 

than absentee landowners. Sellers with more tracts of land were 3.8 percent less likely to 

hold out for each additional property. Owner operators were more likely to feel a 

connection to the land because they have invested their lives in the production of the 

land. This can be examined in more detail by using the TVA Family Survey Subsample. 

When Equation 3 is estimated using the TVA Family Survey Subsample, the 

expected increase, Court-TVA, did not have a significant impact on the holdout decision. 
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Owner operators with high levels of debt were more likely to holdout, for every $1000 in 

debt held, the probability of holdout increased by 1.3 percent. Debt may play two 

important roles in the decision to holdout. First, the ability to use a property as collateral 

may show that the property is of a certain quality such that banks and lending institutions 

are willing to acquire the property in the event of default. Secondly, sellers may place a 

value on the ease of credit associated with owning a particular property, which they may 

not be able to maintain once they acquire a replacement property. Also, being forced to 

sell a specific parcel of land may put the seller at risk for defaulting on their debt due to 

changes in land quality that would arise from moving to a new piece of land.  

Demographic characteristics also affected the decision to holdout.  For every 

additional year that a seller lived in the community, the probability of holdout increased 

by .2%. This meant that someone who had lived in the community 25 years was 5 percent 

more likely to holdout than a new arrival. One interpretation of this result is that people 

who lived in the community for a long period of time had more network connections 

which potentially reduced the cost of operating a farm or business in the community. 

New arrivals did not have these connections and were not rooted in the community, and 

thus did not have to incur a cost due to removal.  

Opinions towards the development also affected the decision to holdout. 

Individuals who claimed to actively support the TVA and its projects were 6.8 percent 

less likely to holdout than an individual who was critical or antagonistic towards the 

TVA. This could be an indication of how the sellers believed that the project would affect 
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their lives following development. For some individuals, the prospect of electrification 

may have outweighed any concerns associated with adjustment to a new property. 

Assuming that only high value types were the eventual holdouts, the results 

suggest that individuals who have a high subjective value for their property are those who 

have a connection with the land. This connection is stronger for owner operators than 

absentee owners, and within owner operators, individuals who have lived in the 

community for an extended period of time, have financial attachments to the land, or 

disapprove of the future land use are the most likely to holdout.   

2.10 Conclusions 

 The ability of a developer to use eminent domain fundamentally changes the 

property acquisition process. This paper examines how prices are determined when 

eminent domain is available to a land developer who must collect multiple properties 

from sellers with heterogeneous private valuations that are not observable to the 

developer. The model predicted that the developer will make a blanket offer of the low 

price in situations where the expected legal fees associated with court proceedings are 

lower than the additional cost of buying all properties for the value of the highest value 

seller. In this case, high value sellers self select into court proceedings where the 

properties are collected by eminent domain. The prediction that the use of eminent 

domain by a developer is optimal in some settings is a stark contrast to predictions made 

in perfect information models which predict that eminent domain will not be used.  This 
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model was then used to study the use of eminent domain during the property assembly 

phase of the TVA at Guntersville Reservoir. 

 The empirical exercise demonstrated support for the imperfect information model 

with heterogeneous sellers.  Eminent domain was used in contrast to the predictions of 

the perfect information model.  The court awards did not always exceed the TVA offers 

under eminent domain and only about 10 percent of the properties were sold under 

eminent domain, so sellers did not anticipate that the court would always offer higher 

prices.  The imperfect information model implied that the average price on eminent 

domain lands would be higher than the average price on land where the seller accepted 

the TVA offer.  In all of the empirical tests on both samples, the courts awarded higher 

values per acre on lands taken under eminent domain than on the lands the TVA 

purchased directly.  In an analysis of who held out and ended up in court, holdouts were 

more likely to have lived in the community for an extended period of time, were owner 

operators, had high debt levels, and might have received an offer that was lower than 

offers on comparable property.  

 While the model suggest that it is cost minimizing for the buyer to use eminent 

domain in some settings, it is not clear what the total social cost are when developing a 

large land area. The families living in the reservoir location had to search for new 

properties in a market that experienced a demand shock for land, which likely led them to 

obtain properties that were of lower quality than their initial holdings. Depending on size 

these post removal land quality differences, the net benefits of the project, which were 
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used as justification for eminent domain proceedings, may in fact have been negative. 

Land acquisition is only one component of the greater problem of land use development. 

Additional research must be undertaken to fully understand the total social cost of land 

acquisition, family removal and resettlement, and the long run economic performance of 

the projects themselves. 
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2.11 Figures and Tables 

Figure 2.1 – TVA price Per Acre vs. Court Price Per Acre for Properties Collect by 

Eminent Domain 
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Table 2.1: Regression Results Equation 1 

  Land Register Sample TVA Family Survey Sample 

 

1 2 3 4 5 

Acres 24.117 * 23.607 * 43.559 *** 43.395 *** 39.197 *** 

 

(13.406) 

 

(13.329) 

 

(2.882) 

 

(2.956) 

 

(4.402)     

Acre X Eminent Domain 30.428 *** 30.097 *** 22.802 ** 22.275 ** 22.605 *   

 

(11.671) 

 

(11.453) 

 

(10.228) 

 

(10.177) 

 

(11.912)     

Marshall County 

  

2251.894 *** 

  

1053.255 ** 977.987 **  

   

(699.704) 

   

(476.009) 

 

(422.769)     

Jackson County 

  

1658.935 ** 

     

    

   

(788.733) 

      

    

Acre Share 

  

171.428 

   

24.048 

 

408.393     

   

(441.816) 

   

(291.447) 

 

(453.023)     

# Properties 

  

-454.763 

   

14.612 

 

110.107     

   

(288.685) 

   

(303.897) 

 

(376.245)     

Owner Operator 

  

626.224 * 

     

    

   

(329.891) 

      

    

Building Material 

          Log Cabin 

        

2143.902 **  

         

(911.441)     

Wood Frame 

        

1599.305 **  

         

(724.964)     

Box  

        

-1779.798     

         

(1376.948)     

Home Condition 

          Poor 

        

531.645     

         

(1335.941)     

Fair 

        

291.943     

         

(1268.059)     

Good 

        

623.819     

         

(1392.041)     

Very Good 

        

1379.497     

         

(2186.588)     

Home Characteristics 

          # of Rooms 

        

326.098     

         

(287.060)     

Age of Home 

        

21.711     

         

(14.206)     

Outbuildings 

        

149.843     

         

(108.713)     
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Table 2.1 Continued 

Individual Characteristics 

         Debt ($1000) 

        

-90.239     

         

(186.802)     

Insurance ($1000) 

        

512.882 *   

         

302.411     

Husband Age 

        

-14.186     

         

(20.334)     

Husband Education 

        

-117.407     

         

(91.469)     

Married 

        

151.496     

         

(955.779)     

White 

        

-642.085     

         

(1451.176)     

Farm Profits 

        

0.781     

         

(0.613)     

Opinion Towards TVA 

          Antagonistic 

        

296.188     

         

(1971.408)     

Critical 

        

-939.169     

         

(694.095)     

Neutral 

        

-729.103     

         

(683.471)     

Active Supporter 

        

-1319.611     

         

(1342.328)     

Constant 2277.712 *** 961.302 *** 1450.902 *** 844.635 

 

-2361.181     

 

(786.138) 

 

(362.825) 

 

(263.459) 

 

(567.531) 

 

(3030.319)     

           R
2
 0.304 

 

0.313 

 

0.563 

 

0.569 

 

0.662     

N 1285   1285   294   294   250     

*** p<.01, **p<.05, *p<.1 
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Table 2.2: Regression Results Equation 2 

  Land Register Sample TVA Family Survey Sample 

 

1 2 3 4 

Acres 6.106 *** 7.263 *** 6.096 *** 7.073 *** 

 

(0.808) 

 

(1.594) 

 

(1.408) 

 

(2.075)     

Jackson 

  

-97.897 

   

-211.857     

   

(79.060) 

   

(208.420)     

Acre Share 

  

-1015.89 

   

-1213.518     

   

(963.574) 

   

(1010.578)     

# Properties 

  

135.513 

   

207.938     

   

(118.250) 

   

(128.516)     

Owner Operator 

  

-131.538 

    

    

   

(115.183) 

    

    

Constant -80.492 ** -173.727 

 

-129.911 

 

-313.989     

 

(40.500) 

 

(131.024) 

 

(90.007) 

 

(207.230)     

R
2
 0.613 

 

0.629 

 

0.553 

 

0.582     

N 109   109   27   27     

*** p<.01, **p<.05, *p<.1 
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Table 2.3: Regression Results Equation 3 

  1 2 

(Court - TVA) ($1000) 0.0142 

 

0.0355 

 

 

(0.0375) 

 

(0.0335) 

 Owner Operator 0.0437 ** 

  

 

(0.0244) 

   Marshall County -0.0287 

 

-0.0275 

 

 

(0.0282) 

 

(0.0299) 

 Jackson County -0.0063 

   

 

(0.0281) 

   Acres -0.0002 

 

-0.0004 

 

 

(0.0002) 

 

(0.0002) 

 # Properties -0.0385 ** -0.0140 

 

 

(0.0168) 

 

(0.0254) 

 Debt ($1000) 

  

0.0130 *** 

   

(0.0047) 

 Insurance ($1000) 

  

0.0029 

 

   

(0.0080) 

 Years in Community 

  

0.0020 ** 

   

(0.0008) 

 Husband Education 

  

0.0023 

 

   

(0.0048) 

 Married 

  

-0.0554 

 

   

(0.0595) 

 Income 1935 

  

-0.0003 

 

   

(0.0013) 

 Opinion Towards TVA 

    Neutral 

  

0.0156 

 

   

(0.0516) 

 Interest 

  

-0.0066 

 

   

(0.0527) 

 Active 

  

-0.0682 ** 

   

(0.0197) 

 R
2
 0.013 

 

0.1090 

 N 1285   277   

*** p<.01, **p<.05, *p<.1 
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CHAPTER 3: A DAM PROBLEM: TVA’S FIGHT AGAINST MALARIA 

1926-1951 

3.1 Introduction 

Recently developing nations have constructed dams for the purposes of water 

management, electrification, water storage, and irrigation. These dams have significantly 

improved agricultural production, often at the expense of the removed population (Duflo 

and Pande 2002). One of the major environmental concerns when dams are constructed is 

that they impound a large body of water. In mild and tropical climates, this impoundment 

may lead to large outbreaks of waterborne disease. Duflo and Pande provided an 

excellent study of dams and their effects on agricultural development and rural poverty. 

However, one measure of rural poverty used in their article, the malaria rate, is likely 

poorly measured due to infrequent observation. Outbreaks that occur between 

observations would go unnoticed, making it difficult to identify the true effect of dams on 

malaria. Furthermore, their study occurs in an era following the eradication of malaria in 

India where there was widespread use of DDT. During this period, insecticides were still 

highly effective. Without knowledge of eradication efforts, Duflo and Pande are 

estimating the net effect of DDT, vector control activities, and dams.  

Today, malaria rates are on the rise. Between one and three million people die 

annually from malaria or malaria related illnesses. Over 300 million are infected annually 

(Sachs 2002). The World Health Organization reports that people living in highly 

malarious regions have incomes that are significantly lower than those living in low 
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intensity areas. These claims have been substantiated by research on the life cycle effects 

of malaria and malaria eradication. Malaria can lead to reductions in physical stature, and 

eradication has led to significantly better labor market outcomes for individuals as well as 

increases in spending (Bleakley 2007, Cutler et al 2010, Hong 2007).  

In this paper, I explicitly examine the malaria problem associated with the 

construction of large scale dams using an exogenous change in the disease environment 

caused by the formation of the Tennessee Valley Authority (TVA). The TVA was one of 

many New Deal agencies, formed with the intent of spurring economic activity during the 

Great Depression. Its primary objective was to control flooding that occurred on the 

Tennessee River and its major tributaries. To identify the causal effect of a dam on 

malaria rates, I have collected disease specific mortality and morbidity rates at the county 

level for two southeastern states, Alabama and Tennessee, where the TVA was primarily 

located. I use within county variation over time controlling for year specific state level 

shocks to identify the effect using panel data methods. 

The results show that the net effect of the TVA was to increase both morbidity 

and mortality rates in the counties surrounding the dams. These results are robust to a 

variety of specifications, accounting for correlation over time and across space. While the 

net effect of the TVA is positive, I also find evidence that the TVA efforts to combat 

malaria did reduce malaria rates from the higher baseline. As more dams opened 

upstream from a county, allowing the TVA to raise and lower water levels in downstream 

reservoirs, in ways that killed mosquito populations, the malaria rate was reduced. This 
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provides some evidence for the success of one vector control method that will be 

discussed below.  

Point estimates from the differences-in-differences estimation are then used to 

construct a back of the envelope cost calculation for the cost of mortality and the cost of 

morbidity. I use outside estimates for the morbidity cost, Value of a Statistical Life 

(VSL), and the cost of a saved life to estimate the cost of malaria mortality associated 

with the TVA dam construction. I present two main cost estimates, first, the estimated 

cost of malaria at TVA dams without the control efforts and secondly the cost including 

the effect of mosquito control. In the absence of TVA efforts, I estimate the hidden 

malaria cost to range from $623 million and $6.7 billion. Accounting for the TVA 

malaria control efforts, the net cost is much lower, ranging from $340 Million and $4.3 

Billion.  

3.2 Malaria and the TVA 

3.2.1 Plasmodium Vivax 

The parasite Plasmodium, which is the cause of malaria was first discovered in 

1880. Malaria is transmitted when the parasite Plasmodium  

“… is injected into the human blood stream by the bite of an infected mosquito. 

Shortly thereafter the parasite enters a red blood cell and begins to grow and multiply 

until from 16 to 24 new parasites are formed. The red cell then bursts, freeing the 

parasites which soon enter other red cells to undergo similar development.”  

This process can have devastating effects on health. Anemia results from the 

parasite’s destruction of red blood cells. In mild or uncomplicated cases of malaria, cold 
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chills are followed by fever and nausea, and eventually the breaking of the fever. In more 

complicated cases, blood may appear in one’s urine. Pulmonary edema, reduction in 

blood platelets, and more severe complications may lead to death. Plasmodim Vivax, the 

variety most prevalent in the United States may remain dormant in the blood for several 

years, causing complications well after the initial transmission.  

3.2.2 Breeding Grounds and Eradication Efforts 

The Anopheles mosquito is responsible for the transmission of plasmodium vivax 

in the United States. These mosquitoes lay their eggs on sitting fresh water, so any idle 

pool is a potential breeding ground. Sitting water is commonly found along inlets, sink 

ponds, and swamps. When rivers are flooded to create reservoirs it is unclear whether or 

not sitting water will increase or decrease. Previous breeding grounds adjacent to the 

river become flooded and leave larvae susceptible to natural prey. On the other hand, 

increases in shoreline may create larger breeding grounds, particularly if vegetation is 

abundant. If shorelines are cleared prior to flooding, suitable breeding grounds may 

become scarce, reducing the mosquito population and the transmission of malaria.  

Several of the initial mosquito/malaria eradication plans operated with drainage in 

mind. Following its successful hookworm campaigns, the Rockefeller Foundation and the 

United States Public Health Service (USPHS) began campaigns to eradicate malaria by 

forming anti malaria groups within local and state health agencies. Beginning in 1919, 

the Alabama State Board of Health began inspections within counties to determine the 

source of the malaria problem. By 1921, over 20 counties participated in inspections and 
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the U.S. Public Health Service provided the state a malarial engineer. Very quickly, 

programs were established in urban areas. In 1923 the first rural malarial campaigns 

began and five engineers began working on malaria relief projects. In 1930 the state 

established a home screening and sealing program. These programs expanded further into 

the 1930’s. In Tennessee, similar efforts were made through the state health agency and 

the American Red Cross.  

Drainage programs received a boost during the Great Depression. The Federal 

Relief Administration (FERA), the Civilian Works Administration (CWA), and Works 

Progress Administration (WPA) all assigned relief employees to state health agencies, 

which had the relief workers build ditches, drain swamps, and spray insecticides. Federal 

and state control efforts continued through the 1940s through the Malaria Control in War 

Area's (MCWA) program, which formed the basis of the Centers for Disease Control 

(CDC). In 1945, local and state agencies received a boost to their eradication efforts 

when DDT was released from government control during World War II. States, in 

conjunction with the USPHS mounted a large scale spraying program to kill any 

anopheles mosquitoes in residential areas. By 1950, eradication was essentially achieved. 

All of these programs were very local in nature, as the flight range of the anopheles 

mosquito is approximately one mile.  

3.2.3 The Tennessee Valley Authority 

In May of 1933, President Franklin Delano Roosevelt created a new federal 

agency aimed at developing a lagging Southern economy. The Tennessee Valley 
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Authority was chartered as a federal corporation that would assume control of the 

Tennessee River and its tributaries.  

The primary goals outlined in the charter included a general provision to improve 

the economy in the Tennessee Valley. The first director of the TVA, Arthur Morgan, 

quickly established plans for a series of dams and reservoirs to line the Tennessee River 

and its major tributaries. The plans were to expand upon an existing US Army Corps of 

Engineering (USACE) project, Wilson Dam in Muscle Shoals, Alabama and existing 

Army plans for dams at Cove Creek (Norris Dam) and Wheeler Reservoir. In the first six 

years of existence, the TVA expanded rapidly. By 1939, the TVA had received over 

$3.68 billion in federal appropriations. By 1945 cumulative appropriations exceeded $9.9 

billion. Most of the money was spent for dam construction and related expenses including 

land purchases, transmission lines, and electric generation plants located at the dams.  

As these projects were proposed and construction began, concerns grew over the 

impoundment of large bodies of water. It was estimated that the system of lakes and 

reservoirs created by the dams would lead to a shoreline 10,000 miles in length covering 

600,000 acres of water, creating a large breeding ground for mosquitoes (Derryberry and 

Gartrell 1952). From the beginning the TVA tried to address concerns about malaria 

without heavy use of insecticides. The TVA used a variety of techniques ranging from 

introducing natural predators of mosquito larvae, destruction of habitat through drainage 

and periodic water fluctuations, brush clearing, larvacides, oiling, and eventually DDT 

(Gartrell and Ludvik 1954, TVA Annual Report 1945).  



55 
 

55 
 

Perhaps the TVA's largest effort came through the nearly costless plan to vary the 

water levels in the reservoirs, as shown in Figure 1. During the winter and early spring 

months, the TVA would store winter rain water at dams located along upstream 

tributaries. As the mosquito breeding season approached, the TVA would begin releasing 

the stored water into downstream reservoirs, raising the water level a few inches. This 

would flood potential breeding grounds for mosquitoes. The following week, flooding 

would occur in the next reservoir downstream in the system. This led to a drying along 

the shoreline in the upstream dam, exposing the mosquito larvae to natural predators. 

This process of fluctuating the water levels in the reservoirs continued throughout the 

entire system until the end of the breeding season.  

The TVA's efforts involved the largest collection of engineers and experts 

working to fight malaria in the United States. As malaria rates began to decline, the TVA 

began to receive praise for its strong efforts. The CDC lists the TVA’s accomplishments 

on its malaria history website. 

“An organized and effective malaria control program stemmed from this new 

authority in the Tennessee River valley. Malaria affected 30 percent of the population in 

the region when the TVA was incorporated in 1933... and by 1947, the disease was 

essentially eliminated. Mosquito breeding sites were reduced by controlling water levels 

and insecticide applications.” 

While rates were declining, it is unclear if the TVA was a causal factor, or merely 

experiencing part of a secular trend, driven in part by the USPHS, WPA, and MCWA. A 

simple model incorporating the transmission of disease from mosquito to human and 

back to mosquito accounting for changes in sitting water and control efforts is unlikely to 

provide satisfying predictions. This is because it is unclear a priori, if the water effect or 
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control effect will dominate. This helps to motivate an empirical model to estimate the 

net effect of a TVA dam on malaria rates. 

3.3 Change in Disease Rates 

To identify the causal effect of the TVA on malaria rates in the Southeast United 

States, I constructed a panel data set from county level disease specific data. The 

exogeneity of the dams with respect to malaria rates will allow the effect to be identified 

using within county variation across time, controlling for state wide shocks occurring in 

specific years. Given the panel nature of the data employed, I am able to control for a 

variety of features such as county specific shocks, year specific shocks, auto correlation, 

and correlation across geographic space. One concern that may arise is that the TVA 

chose dam location sites because they had higher malaria rates. Evidence from the first 

TVA annual report suggests that the TVA obtained USACE project designs and locations 

for its first two dams. When it began its own reservoir design, it viewed the malaria 

problem as something to control once construction had begun or was completed. 

3.3.1 Baseline Empirical Model of Malaria Rate  

To identify the causal effect of the TVA on the affected counties, the following 

baseline empirical model is specified.  

                                        

Where     is either the mortality rate per 100,000 people or the morbidity rate per 

10,000 people in county i in year t. The vector    represents a set of county fixed effects 
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to control for unobservable characteristics that are specific to county i that did not vary 

over time. For example, features such as mountains, altitude, latitude, and longitude are 

are captured by this fixed effect.    is a vector of year fixed effects. The year fixed effects 

control for nation-wide epidemics and widespread shocks affecting the malaria rate. 

      is an indicator that equals 1 if county i in year t is located on a completed TVA 

reservoir.           is a vector of variables constructed from historical climate data and 

includes monthly average temperatures, monthly precipitation, and an interaction term of 

the two variables.     is a vector of time varying county level features, that include the 

presence of a County Health Organization (CHO) to control for changes in access to 

health care, as well as other demographic co-variates that help control for key variables, 

such as population density and percent black in the population.  

This estimation strategy assumes that dams are plausibly exogenous to malaria, 

which will be discussed in detail below. The model also assumes that the disease rates in 

counties that received dams were not on differential trends from counties that did not 

receive dams. Figure 2 evaluates this claim by showing the average mortality rate in 

Alabama from 1916 - 1933 by eventual TVA dam status.  Counties in blue represent 

counties in Alabama that never received a TVA dam and counties in red are those that 

eventually obtained a TVA dam. Between 1916 and 1933, prior to the creation of the 

TVA, there is no apparent difference in the mortality rate between the two types of 

counties.  
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The impact of a dam can be seen in Figure 3, which presents a time series of the 

malaria morbidity rate for two adjacent counties, Limestone County, located on Wheeler 

Reservoir and Marshall County, which is not on the reservoir. The first vertical line in 

Figure 3 denotes when construction began at the reservoir, the second denotes the 

completion of construction. Prior to construction, the morbidity rates in the two counties 

had similar trends. However, following the beginning of construction, Limestone County, 

experienced a major increase in the malaria morbidity rate, while Marshall County did 

not. The increase in Limestone County persists through the completion of construction 

and remains higher than the initial rate for several years to follow. This comparison is just 

one example of the kind of differences between counties that help identify the effect of 

the TVA. While there is a spike following initial construction, in most counties receiving 

a TVA dam it is not possible to identify when reservoir flooding began. Therefore the 

TVA variable is restricted to counties being located on completed reservoirs.  

If counties experience a spike in the malaria rates when construction begins, 

rather than when the reservoir is completed, the point estimate of    is downward biased. 

Other effects will also present potential biases on the coefficient of   . Dams potentially 

lead to increases in that wealth which in turn could lead to a decrease in the probability of 

contracting malaria. Dams also change the distribution of the population within the 

county by removing an at risk population that was living in close proximity to the water. 

Both the income and population removal affects would lead to downward bias of   . One 

further complication in the empirical specification is that humans are mobile, possibly 
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leading to spillovers in neighboring regions. This spatial aspect will be examined directly 

in the robustness checks with the use of spatially weighted regressions.  

3.3.2 Is the TVA Exogenous to Malaria? 

The underlying assumption of the empirical model outlined above is that the dams 

are exogenously located with respect to malaria conditional on a variety of co-variates. It 

is possible that dams are placed in areas that are prone to malaria. However, multiple 

pieces of evidence suggest that malaria was not a concern in the location of TVA 

reservoirs. First, following the great flood of the Mississippi River in 1926-27, the 

USACE was commissioned to develop a strategy to prevent further major floods on the 

Mississippi River. This strategy included a plan to dam up the Tennessee River which 

would result in a 1 foot reduction of flood stage waters on the Mississippi River. This 

report detailed where dams need to be constructed, as well as the ordering of the dams to 

complete a 9-foot navigation channel from the source of the river near Knoxville, TN to 

the mouth at Paducah, KY. Both flood control and navigation were important 

considerations so that the plan would comply with the Federal Rivers and Harbors Act of 

1899. The 1930 USACE report included the engineering drawings for Norris Dam and 

Wheeler Dam, which TVA engineers used to construct those dams. Future dams 

constructed by the TVA relied on the locations outlined in that report.  

Regression analysis also shows that the dams were not located with respect to pre 

TVA malaria rates. Table 2 shows the marginal effects of a logistic regression that 

estimates the probability of obtaining a TVA reservoir by 1951 on latitude and longitude, 



60 
 

60 
 

the presence of various sized rivers, elevation changes within the county, interactions 

between rivers and land gradients, and the malaria rate in 1930. These results show that 

dams were placed in areas with medium to large sized rivers and a steep land gradient. 

These results are consistent with the placement of hydro and storage dams, which require 

steep changes in elevation to generate electricity, or a natural basin formed by the 

narrowing of the river through mountainous terrain. The results also show that the 

malaria rate in 1930 is not correlated with the placement of TVA dams. This suggests that 

the inclusion of county fixed effects in the main empirical specification should make the 

placement of dams plausibly exogenous to malaria.  

While the placement of TVA dams is not correlated with malaria, it may be the 

case that features of the topography where dams are placed are conducive to more 

malaria. To address this concern, I regress the 1930 malaria rate on geographic 

characteristics, such as elevation changes, river flow, rainfall, and a full set of 

interactions between geographic characteristics. The results, presented in Table 3, suggest 

that malaria is correlated with areas that are flat in elevation, do not have moving water 

from medium to large sized rivers, and receive large amounts of rainfall. These results 

suggest that malaria is most prone in areas that are least suitable for large hydro electric 

and storage reservoirs. The primary empirical model includes county level fixed effects 

to take into account geographic features which do not change over time. However, if 

there is any correlation remaining, there the point estimate would be downward biased.  
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One further concern with the placement of dams is that the USACE selected 

which counties had the correct topographic characteristics and would be easiest to 

assemble the land needed to construct the reservoir. If farmers abandoned their land 

following purchase by the TVA, then there would be a large increase of idle agricultural 

land, which would likely contribute to increases in malaria as suggested by Humphreys 

(2001). Kitchens (2011) evaluates the TVA's use of eminent domain to assemble the 

properties for the reservoirs and finds survey evidence that the TVA allowed farmers to 

stay on the land after the deed transferred to the TVA. The TVA's typical policy allowed 

farmers to stay on the land until their piece of property was going to be flooded. This 

policy limited the amount of time that land was idle and undeveloped prior to flooding 

which would prevent increases in malaria associated with idle agricultural land.  

3.3.3 Malaria Rate Data 

Data has been collected from a variety of state and federal sources for every 

county in Alabama and Tennessee for the years 1926 through 1951 inclusive. Each year 

consists of 162 county observations over the 26 years which results in 4212 county year 

observations. Morbidity and mortality for Alabama and Tennessee come from 

publications of the state’s public health department and from the Vital Statistics of the 

United States. These state level reports provide the best insight into the prevalence of 

disease during the period. County level statistics were used by policy makers to make 

decisions about funding and control efforts. For example, in 1945, when DDT was 

released to state health agencies, the counties that received DDT were determined by 
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their average mortality rate between 1938 and 1942. While there are some instances of 

more accurate blood smear surveys in elementary schools, these surveys are few and far 

between, making the county level statistics the most reliable malaria source during the 

period. Directly using mortality and morbidity rates has several advantages over 

previously employed methods. Namely, the probability of infection does not have to be 

inferred from climate and geographic variables or other crude measures such as the infant 

mortality rate. It should also be noted that the reported rates may actually be a lower 

bound estimate of the true prevalence in a county. Reporting of illness only occurred if a 

person was attended to by a physician. Contemporary malaria experts believed that the 

true prevalence was between 200 and 400 percent higher than reported rates.  

I use monthly weather variables to control for random weather shocks that would 

affect malaria rates. To control for this, I have collected the Historic Climatology 

Networks Monthly Weather data from 1895-2009. This data contains the monthly 

average, maximum, and minimum temperatures as well as precipitation data collected at 

each weather station throughout the country. County level observations were constructed 

through a triangular interpolation method. 

TVA Annual Reports to Congress are used to determine the locations of 

reservoirs. By the end of the sample period 25/162 counties have a TVA reservoir located 

in their county. To proxy for the water fluctuations from upstream storage reservoirs 

downstream through the system, I have created a variable that counts the number of 

reservoirs located upstream from each reservoir county. In the absence of upstream dams, 
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the water level fluctuation would not be possible, likely creating more stagnation in the 

reservoir. Reservoirs further downstream are likely to gain the most due to increased 

control over the water level and flow rates through the reservoir.  

In both Alabama and Tennessee the State Board of Health had active offices at the 

county level. Starting in 1919 Alabama began establishing county offices, and by 1937 

had set up an office in every county in the state. These local offices were faced with a 

variety of diseases to fight, as well as other concerns such as infant mortality. Malaria, 

typhoid, syphilis, and other communicable diseases were at the forefront of importance 

for the local authorities. The opening of a health agency is likely endogenous, however it 

can be shown that the opening of a CHO and a TVA reservoir are uncorrelated, thus 

including the presence of a CHO will not bias the estimate for the TVA.  

Other New Deal agency work is accounted for by a set of three variables: New 

Feet, Old Feet, and Acres Excavated. Alabama’s State Board of Health reported annual 

progress in counties where federal relief agency labor was used. The reports detail the 

new linear feet trenched, the number of existing linear feet of trench that was cleared, and 

the acreage of the water impoundment that were affected by the work.  

Population characteristics are compiled from the Census of Population and from 

the State Vital statistic reports. Combining the population and area data provides a 

measure of the population density per square mile. In the early years of the malaria 

campaigns, state agencies focused on urban areas, recognizing that a large portion of the 

population could be affected by malaria fighting efforts. Because malaria is transferred 
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from human to human through mosquito bites, counties that have higher population 

densities may be more susceptible to transmission of the disease.  

Census data are also be used to determine the percentage of the population that 

was African American. There are two arguments in the literature assessing the 

importance of blacks pertaining to malaria. The first relies on sickle cell anemia, which 

would suggest that blacks should have a lower infection rate. The second argument 

focuses on the poverty of southern blacks. Blacks may have to live on land closer to 

swamps and mosquito breeding grounds due to their low income status in the south, 

putting them at higher risk for contracting malaria. It is unclear if sickle cell or poverty 

will play the dominating role.  

3.4 Results 

The regression results in Tables 4 and 5 show that there are statistically and 

economically significant increases in both the mortality and morbidity rate associated 

with the TVA. Depending on the specification, the TVA increases mortality rates by 3 to 

4.4 deaths per 100,000 and increases morbidity rates between 7.1 and 13.9 cases per 

10,000. This estimate is the net effect of having a TVA reservoir in the county, taking 

into account the campaigns financed and implemented by TVA as well as all possible 

channels through which dams affect malaria.  

Column 1 of Table 4 presents the OLS results with the inclusion of county 

specific fixed effects, the estimated net effect of a TVA reservoir located in a county 

results in a 4.4 increase in the malaria mortality rate. Specification 2 adds year fixed 
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effects, and specification 3 includes state by year fixed effects. State by year effects may 

be important to control for changes in the way reporting occurs, or to capture changes 

within the structure of the state level health agency. Even after controlling for a large 

portion of variation with the inclusion of various fixed effects, the TVA coefficient 

remains positive and large. The point estimate represents a forty to fifty percent increase 

in malaria mortality relative to the sample mean.  

As predicted, the number of dams upstream reduces the malaria burden 

downstream. This is a direct result of the water level fluctuations which are used to 

expose mosquito larvae to the elements. However, as additional controls are added the 

statistical significance declines. Other control activities, such as draining and ditching 

have little effect on mortality rates which is consistent with qualitative evidence. 

Humphreys (2001) discusses how many of the WPA projects were poorly constructed, 

leading to stagnate pools of water in drainage ditches. 

Table 5 presents the full set of morbidity results. Column 1 presents the results 

with the inclusion of county fixed effects. Column 2 adds year specific effects and 

Column 3 includes state by year effects. In each specification, the presence of a TVA 

reservoir increased morbidity by a statistically significant amount. The upstream dams 

played a crucial role in mitigating malaria morbidity in downstream reservoirs. While 

having a reservoir in the county increases rates up to 13.9 cases, having a dam located 

upstream leads to a 1.7-2.4 reduction in the number of cases. For some locations, this 

could completely offset the malaria increase caused by the TVA reservoirs. Counties 
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located adjacent to head water dams, such as Norris, received no benefits from the water 

fluctuations, however, as one moves downstream, there is an increasingly positive effect. 

A dam such as Ft. Loudon, with only one dam upstream only experienced minor benefits 

from upstream dams, however, a dam like Pickwick, located in Hardin County, TN, 

eventually had 11 dams located upstream from it. Its malaria rate fell from a high in 1935 

(when construction began) of 122 illnesses per 10,000 to zero by 1951.  

Parts of other New Deal programs also seem to have been effective at reducing 

the morbidity rate. The combined efforts by the CWA, FERA, and WPA to excavate dirt 

to fill and drain swamps led to a statistically significant reduction in the malaria 

morbidity rate. For every acre of dirt excavated or filled, the resulting reduction in the 

malaria rate is .02 per 10,000. While excavation appears to have worked, ditching is 

associated with increases in the malaria rate. The Tennessee Department of Public Health 

Biennial Reports related how some of the ditches constructed were of poor design and led 

to more debris collecting, exacerbating the problem.  

3.4.1 Robustness Checks 

Results from alternative specifications suggest that the results presented in Table 

4 and 5 (Columns 1-3) are robust. The baseline specification assumes that malaria rates 

were not correlated over time. The plasmodium vivax parasite can live in the blood 

stream for up to three years, so shocks that occur in the past might have effected rates in 

the future. Furthermore, there are two potential ways that spatial spillovers may affect the 

baseline results. Some spatial correlation is induced into the model due to the 
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interpolation of climate data. Because the data are interpolated, data in a given county 

will be correlated across space with other counties sharing the same weather station 

observation. To account for this, I adopt a method posed by Cameron, Gelbach, and 

Miller (2010), which clusters observation along multiple dimensions. The second spatial 

issue arises from the natural geography. There is a general downward slope from the 

eastern portion of the sample to the west as water drains towards the Mississippi River. 

Counties further east, or upstream, may experience improved natural drainage across 

counties, leading to less sitting water where mosquitoes might breed. This means that if 

there is a shock in one area, it could affect other cross sectional observations. To account 

for this, I re-estimate the model using a spatial error model, as posed in Anselin (1988) 

and LeSage and Pace (2009). 

Tests of the fixed effects residuals indicate that auto correlation only persisted for 

one period. The auto correlation parameter is estimated using the Prais-Winsten 

procedure with an AR(1) error process. Results from this regression are presented in 

Table 4 Column 4 for Mortality, and Table 5, Column 4 for morbidity. The estimated net 

effect of a TVA reservoir, accounting for auto correlation, remains positive and 

statistically significant. The correlation coefficient across time periods is .295 for 

mortality and .344 for morbidity.  

Results from the Cameron, Gelbach, and Miller (2010) multidimensional 

clustering are presented in Column 5 of Tables 4 and 5. These regressions are clustered to 

account for shocks occurring at each of the three weather stations used in the 
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interpolation of the climate variables. After accounting for this error structure, the 

standard errors change, however, the significance levels of the variables are unchanged, 

leaving the qualitative interpretation of the TVA projects the same.  

Spatial spillover may also influence the rate of malaria transmission. Moran I tests 

reveal the potential for spatial correlation in the error structure. To account for spatial 

spillover, I estimate the model with the inclusion of spatially correlated errors. Column 6 

of Tables 4 and 5 presents the results of a spatial error model (SEM). In this model, errors 

occurring in neighboring cross sectional units are weighted by proximity to the 

i^{th}observation. Once this spatial dependence in the errors is taken into account, the 

results remain unchanged. In all specifications the net effect of the TVA was a large 

increase in malaria mortality and morbidity.  

In the current empirical specifications, it is assumed that reservoir construction 

does not differentially impact counties. However, epidemiological research suggests that 

areas that had relatively low malaria rates prior to treatment should experience larger 

increases in malaria rates than counties that had historically high malaria rates. To 

determine if there were differential effects of receiving a dam, I modify the empirical 

specification by interacting the presence of a reservoir with lagged malaria rates. The 

results from this regression are presented in Table 6, with results mortality results 

presented in Column 1 and morbidity results presented in Column 2. When this 

interaction is included in the analysis the TVA reservoir point estimate falls, yet remains 

positive and statistically significant. The results also show that there were differential 
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effects for counties that had high or low levels of malaria prior to the dams arrivals. If a 

county had a one point lower death rate, it experienced a .267 increase in the number of 

deaths per 100,000 individuals when it received a reservoir. The effect is similar using 

morbidity as the outcome variable of interest, however it is statistically insignificant. In 

each additional specification the results remain positive and statistically significant. 

3.4.2 Effects During Dam Construction 

The baseline empirical model assumes that the effect of the dam does not occur 

until construction is finished, however, dams typically take several years to construct and 

are partially filled at various points in time. Figure 3 hints that construction may also be a 

treatment , as there is an increase in the malaria rate following the start of construction in 

1933 at Wheeler Dam. If there is a construction effect, the baseline estimates presented 

above would be biased downward due to an inflated pretreatment malaria rate.  

To test the extent which the construction period biases the estimate, I re-estimate 

the model to include an indicator variable equal to 1 if the project is under construction, 

but not yet completed. The effect that the construction period has on malaria is not clear a 

priori. The influx of construction workers to the job site may increase the number of 

people available to transmit malaria, temporary disruptions in the river and partial 

flooding may increase sitting water, however income shocks associated with wages to 

construction workers may allow workers to take more precautions to avoid malaria.  

Results from this regression are presented in Table 7 and show that construction 

led to increases in the malaria rate. During the average dam's construction, the mortality 
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rate increased by 1.8 deaths per 100,000, which is a 18 percent increase in the malaria 

mortality rate. After taking into account the effects during construction, I find that the 

point estimate of a completed TVA reservoir has a larger effect than when the 

construction period is ignored. Without including the effects of construction, the 

mortality rate increased by 2.8 deaths per 100,000 people, with construction effects 

included, the mortality rate increased by 3.7 deaths per 100,000, which is a 37 percent 

increase over the average mortality rate for the period. The morbidity rate also increased 

in this specification from 7.13 cases per 10,000 to 12 cases per 10,000.  

3.4.3 The Evolution of Malaria Over Time 

The baseline analysis also assumes that when a reservoir is completed, the effect 

of increased malaria is instant and it persists over time, however, it is possible that the 

effect of the reservoir on the malaria rate evolves over time, as suggested by Figure 3. I 

generalize the baseline model to allow for time varying effects as follows:  

             
 

   

    

                                   

Where    is defined as above, and k is the number of years before or after dam 

arrival. Because the length of construction varies for each dam, k=-1 is defined as the 

year prior to construction , k=0 is defined as the construction period, and k>0 is defined 

as the number of years after construction is completed.  
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The results of these regressions are best shown in Figures 4 and 5. Figure 4 plots 

the   
  coefficients, normalized by setting the pre-construction period equal to zero, using 

mortality as the outcome of interest. Relative to the pretreatment period, there is an 

increase in the mortality rate during construction and an even larger spike following 

completion of the reservoir which persists for 3 years, after which the malaria rate returns 

to pre-construction levels. Given that the average dam took 3 years to construct prior to 

filling, malaria rates were elevated for 6 years, leading to a total increase in the mortality 

rate of 13.4 deaths per 100,000. Similarly, Figure 5 plots the results using morbidity as 

the outcome of interest. Over the same 6 year period, morbidity increased by a total of 

38.4 cases per 10,000.  

3.4.4 Placebo Regressions 

While the results suggest that the introduction of TVA reservoirs increased 

malaria rates, it may be possible that the entire disease profile is endogenously changing 

in the counties where the TVA is located. An entire shift in the disease profile might 

make it appear as though the TVA was the cause of a malaria rate increase when the 

change in rates was due to an exogenous factor. To examine this hypothesis, I re-estimate 

the model using data pertaining to a different disease.  

Measles has several nice properties for the purpose of this exercise. First and 

foremost, it is not a waterborne disease. Changes in the water environment should not 

affect the transmission of measles. Furthermore, it is an airborne virus that infects a large 
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portion of the population. Data for measles morbidity rates come from the Alabama State 

Board of Health Annual Reports and Tennessee Morbidity Report.  

In this setting, I substitute the measles morbidity rate in place of the malaria 

morbidity rate in the baseline empirical model and and re-estimate the estimating 

equation. Regression results show that there is no statistically significant link between the 

TVA reservoirs and measles. The full set of results is presented in Table 8. This suggests 

that when the TVA entered the region, it only raised malaria rates and not morbidity for 

other major diseases.  

3.5 The Cost of the TVA 

By combining the results based on the change in malaria rates and external value 

of life and morbidity estimates I calculate a rough estimate of the dollar cost of the TVA. 

If I assume that the loss of income is the same in all counties with a TVA reservoir and 

that this loss is constant over time, the cost of malaria is calculated by multiplying the 

lost income by the TVA coefficient. This will provide a cost per 10,000 people, I then 

can adjust this figure by using the interpolated annual population in the county. I do this 

for each county year, and then sum to derive the total cost associated with morbidity.  

There were an additional 7.1 and 13.99 cases per 10,000 individuals in a TVA 

reservoir county each year. After adjusting the estimates to 2009 dollars; the TVA 

morbidity costs ranged between $7.4 million and $13 million in lost income over the 

sample period. Dams upstream were found to reduce the prevalence of malaria in a given 



73 
 

73 
 

county, working through the water level fluctuation channel. When upstream dams are 

included in the calculation, the cost of morbidity falls to $1.7 – $10 million.  

Mortality rates also increased as a result of the TVA building a dam. Estimates for 

this increase range from 3-4.5 deaths per 100,000 per county per year. Costa and Kahn 

(2004) construct estimates for the value of a statistical life during the 1940's. They find 

that during the period a life was valued between $1.1 and $1.6 million. Using 

conservative estimates, a VSL of $1.1 million, and a rise in mortality of 3-4.5 deaths per 

100,000, the resulting cost, ignoring the effects of upstream dams is $508 million-1.06 

billion. When upstream effects are included in the calculation, the cost falls to $340-826 

million in lost life.  

One point of contention over the use of standard VSL estimates is that the 

estimated VSL is based on the expected lifetime earnings of an individual. As an 

alternative measure to these estimates, I will use Fishback, Haines, and Kantor’s (2007) 

estimate of the cost of a life saved during the New Deal. In their study, the authors 

estimate the effect that New Deal programs had on the infant mortality rates and other 

causes of death. They find that it cost between $1.9 million and $8.6 million (year 2009 

dollars) to save an infant’s life. Using this set of estimates, I find that the TVA malaria 

cost up to $5.6 billion when upstream effects are ignored and between $565 million and 

$4.3 billion when upstream effects are used. 

 

3.6 Conclusions 
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This paper examines the role of large scale reservoir construction on malaria rates 

in the Southeastern United States using a unique data set collected from state level health 

publications. The creation of the TVA provided an exogenous change in the disease 

environment, allowing the identification of the causal effect. The results show that the 

presence of a TVA reservoir led to a large increase in the malaria morbidity and mortality 

rate. This increase in malaria rates implies a large hidden cost due to illness and the loss 

of life.  

The TVA provides insight into a growing problem around the world today. As 

more developing nations begin to construct large water management programs, increased 

sitting water is liable to create increased rates of infectious disease. The TVA, which was 

long held in esteem for tackling the malaria problem in the Southeast, had to take action 

because of the increases in sitting water in the reservoirs. These increases in sitting water 

increased the breeding ground for mosquitoes, which ultimately led to an increase in 

malaria. Almost certainly the problem would have been more severe had the TVA not 

made an attempt to control the disease by spraying, ditching, and fluctuation of the water 

level in the reservoirs.  

Specific attention should be given to the method of raising and lowering the water 

levels from reservoir to reservoir. There is support that this method reduced the malaria 

problem. This method can be used at low cost and is easily implemented. A note of 

caution, the TVA storage reservoirs upstream were typically located in mountainous 

areas, which are less susceptible to malaria due to their higher elevations and cooler 
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climates. Attempting upstream water storage for mosquito prevention may not work as 

well in areas with warmer and wetter climates or lower elevations. 

3.7 Figures and Tables 

Figure 3.1 
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Figure 3.2 

 

Figure 3.3 
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Figure 3.4 

 

Figure 3.5 
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79 
 

79 
 

Table 3.2 

 

  



80 
 

80 
 

Table 3.3 

 

 

 

 

 



81 
 

81 
 

 

Table 3.4 

 

 



82 
 

82 
 

 

Table 3.5 
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CHAPTER 4: THE ROLE OF PUBLICLY PROVIDED ELECTRICITY IN 

ECONOMIC DEVELOPMENT: THE EXPERIENCE OF THE TENNESSEE 

VALLEY AUTHORITY 1929-1955 

4.1 Introduction  

“…as a pebble dropped in a pond causes ripples to flow outward to the surrounding 

shores, the influence of TVA’s low rates flows outward to surrounding areas…”  -- TVA’s 

Influence on Electric Rates 1965 

Hydroelectric dams are one of the most polarizing economic development tools 

available to policy makers today. Dams remove populations for reservoir creation and 

change river ecology, yet they provide a large source of low cost electricity, reduce the 

severity of flooding and the susceptibility of agricultural production to climate variation. 

Throughout the second half of the 20
th

 century, there has been a rapid increase in the 

number and size of dams constructed throughout the developing world. Between 1950 

and 2000, over 40,000 large dams were constructed worldwide.
4
 A large portion of 

construction has been concentrated in a few nations, and a large fraction of these dams 

involve hydroelectric power. The electricity generated by these dams represents 

approximately 20 percent of worldwide generating capacity as of the year 2000.
5
 Despite 

the rapid expanse in dam infrastructure worldwide, little is known about the long term 

impacts that they have on economic growth. More generally, little is known about the 

long term impacts of regionally targeted development projects.  

                                                           
4
 “Dams and Development: A Framework for Decision Making” the World Commission 

on Dams. 2000. p8.  
5
 “Dams and Development: A Framework for Decision Making” the World Commission 

on Dams. 2000. p153.  
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In this paper, I analyze the impact of one of the largest public works projects in 

the history of the United States, the Tennessee Valley Authority (TVA), which was a 

New Deal corporation created to construct a series of dams and reservoirs along the 4
th

 

largest river system in the country. The TVA was one of the first comprehensive 

watershed development projects in the world when it was established in 1933.  It has 

served as a template for water development projects around the world. By 1943, more 

than 39 million people from almost every country in the world had visited the dams of the 

TVA.
6
  Brazil visited the Tennessee Valley in 1945 and subsequently modeled the Sao 

Francisco river project after the TVA, beginning construction in 1955.
7
  China closely 

modeled the Yangtze River Project after the TVA, although major construction did not 

begin until the 1970s.
 8

 Several other projects were also modeled in some way after the 

TVA including the Damodar Valley Authority in India, the Mekong River Commission 

in Asia, and the Snowy Mountain Authority in Australia.
9
  

By studying the TVA, it is possible to use its long, rich, history to fully examine 

the effects of regional development. While the results discussed below are specific to the 

TVA, the fact that the TVA has served as a template for so many development projects 

worldwide should make the conclusions drawn relevant to discussions of the impact of 

other watershed development projects and regionally target development projects more 

                                                           
6
 “TVA Projects Studied First Hand by Representatives of Many Nations” New York 

Times 12-11-1943 
7
 “Brazil’s TVA Backed by Berle After Visit” New York Times 6-4-1945 

8
 “TVA Projects Studied First Hand by Representatives of Many Nations” New York 

Times 12-11-1943 
9
 http://www.waterencyclopedia.com/Re-St/River-Basin-Planning.html 
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generally. This paper contributes to a growing literature on large scale development 

projects.  

Large scale regionally targeted development projects have recently been 

examined by a variety of authors; Donaldson (2011) examines the effects of railroads in 

India on economic growth and finds that railroad construction led decreases in trade cost 

and increases in incomes. Duflo and Pande (2007) examine the effects of dam 

construction in India on agricultural productivity and poverty measures. They find that 

there are improvements in agricultural outcomes for residents downstream of dams 

through improvements in irrigation and flood control, while residents upstream of dams, 

in the flood zone, have worse outcomes due to the upheaval of removal. Dinkelman 

(2011) shows that rural electrification in South Africa led to improvements in labor 

market outcomes for women who receiving electricity. Perhaps most closely related to 

this paper is a recent paper by Kline and Moretti (2011) who examine the impact of the 

TVA between 1930 and 2000. They show using long differences that the TVA led to 

increases in manufacturing wages and employment using Census data, which coincides 

with their theory of agglomeration economies.  

To formally explore the relationship between economic activity and public 

electrification related to the TVA, I compile a county level panel data set for the 

southeastern United States from the 1930s through the 1960s. During this period, the 

TVA expanded its provision of electricity by building dams and purchasing existing 

private utility capital, ultimately serving a land area that covers a portion of seven 
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southeastern states.  The growth of this service area occurred over a 30 year period and 

was only halted in 1959 when the TVA pushed for legislation to become self financing in 

order to extend its coal fired power plant expansion.  Given that the TVA was expanding 

until 1959, the period from 1933 to 1959 serves as an interesting period to study the short 

run effects of regionally targeted development projects and improved access to 

electricity.  

To identify the effect that TVA power contracts had on economic activity I use 

the timing of electricity contracts between electric distributors and the TVA. Distributors 

that entered into contracts with the TVA self selected into these contracts, which causes 

an endogenity problem. To identify the local average treatment effect, I instrument for 

TVA electric power contract status, using the geographic distance between counties and 

newly constructed dams, which serve as an exogenous cost shock. The instrumental 

variables results suggest that the TVA had a negligible effect on economic performance 

in terms of per capita retail sales and farm electrification rates. Additional specifications 

show that the TVA did not lead to significant increases in manufacturing activity.  

4.2 Background on the TVA and Southern Electrification 

The TVA was a corporation created during Franklin Delano Roosevelt’s first 100 

days. The agency was charged with several purposes in the Tennessee River Valley. 

These duties included the complete development of the watershed area for the purposes 

of flood control, navigation, soil reclamation, and electric generation and distribution. To 

achieve these goals, a series of dams were constructed on the main channel of the 
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Tennessee River and its major tributaries. While flood control and navigation were the 

official goals outlined in the charter, electricity generation and transmission became the 

focus of the agency by 1935. Between 1933 and 1952, the TVA expanded its electric 

service area to serve 175 counties in seven southeastern states.
10

  Figure 1 displays the 

current service boundary that has been in place since 1952. In order to achieve this 

growth, the TVA relied on government appropriations to fund the construction of dams, 

reservoirs, power houses, and distribution lines. Between 1933 and 1960, the TVA 

received over $20 billion
11

 in federal funding to cover these costs. These appropriations 

were used to construct new dams and to purchase existing capital from private firms; 

such as distribution lines, municipal power plants, and small preexisting dams. These 

purchases often resulted in exclusive power contacts with the TVA for a specified 

geographic area.    

The TVA’s goal was to offer electricity to the masses at low prices in hopes of 

jump starting the lagging southern economy. Supporters of the TVA instantly claimed 

success, pointing to aggregate statistics that the TVA was improving the quality of life 

for its residents. David Lilienthal, one of the first board members of the TVA claimed 

that “ Per capita income had increased in the seven valley states 73 percent [in 1940] over 

                                                           
10

 In 1959 the TVA Service Area was restricted to its 1957 boundaries as a concession to 

become self financing 
11

 Computed from Annual Appropriations from Congress and Cumulative Investment 

reported in Annual Reports and Audits of TVA 1934-1960 
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the level of 1933; while for the same period the increase in the country as a whole was 

only 56 percent.” 
12

 Other supporters of the TVA echoed this belief time and again.     

4.2.1 Privately Provided Electricity in the Tennessee Valley 

One motivation for the TVA entering into the electricity market was that it was 

believed by public officials that private utilities were under serving the rural population, 

and when access to electricity did exist, prices were prohibitively high. While officials 

held this view, several private utilities were expanding service to rural areas in the 1920’s 

and 1930’s.   

During the interwar period, there was significant electrification in the Tennessee 

Valley. New companies such as Commonwealth and Southern began constructing power 

plants and purchased excess power from Wilson Dam (constructed during WWI), and 

distributed it throughout Northern Alabama and Mississippi. According to Alabama 

Power’s history (a subsidiary of Commonwealth and Southern), it began a special rural 

electrification program in 1920. The Edison Electric Institute recognized the role that 

Alabama Power played in electrifying portions of rural Alabama. Between 1924 and 

1929, Alabama Power increased its number of rural lines from 14 serving 240 customers, 

to 256 lines, serving 5,511 customers.
13

 Rural transmission line construction continued to 

grow into the 1930s. Alabama Power constructed over 286 miles in 1935, and over 1300 

                                                           
12

 TVA The First Twenty Years as in Chandler p46 
13

 Edison Electric Institute: “Developing Electric Service for the Farm As Exemplified by 

the Organizations and Methods of Alabama Power Company Serial Report of the Rural 

Electric Service Committee.” 1929. p13.  
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miles in 1936.
14

 This rapid expansion of rural service occurred just prior to the 

nationwide subsidization of rural electrification by the Rural Electrification 

Administration’s establishment.  

Officials were correct in assessing that rural retail rates were initially high, 

however residential retail rates were steadily declining for consumers. Table 1 provides a 

sketch of the rural rates charged by Alabama Power to farmers and rural customers being 

served by lines outside of cities in 1929.
 15

  Under these rates, 500 kilowatt hours (KwH) 

a month would have cost $13.10 (1940 dollars). By 1940, the same usage would have 

cost an Alabama Power customer $9.25. These decreases are consistent with the 

nationwide long run trend in electricity prices throughout the interwar period. Electric 

rates had been on the decline since they were first reported by the Federal Power 

Commission in 1924. Figure 2 panels a, b, and c show the nominal cost of residential 

electricity in cities over 50,000 by region. Beginning in 1924, the average cost of 250 

kWh was $12.50. By 1932, before the creation of the TVA, rates had fallen to 

approximately $9 for the same usage. Many of these price reductions were in response to 

lowered operating costs resulting from the reduction in management services due to 

consolidations or changes in the generating source.
16

 Initially electric rates in the 

northeast were significantly lower than the rates reported in southern cities. These 

differences are due to differences in customer densities, learning by doing, and operating 

                                                           
14

 Tennessee Valley Authority Annual Report 1937. p19 
15

 Edison Electric Institute: “Developing Electric Service for the Farm As Exemplified by 

the Organizations and Methods of Alabama Power Company Serial Report of the Rural 

Electric Service Committee.” 1929. p7.  
16

 “Big Public Utility Cuts Cost by Shift” The New York Times 5-25-1930 
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costs of generation plants. The northeast began electrifying earlier so that costs of 

operation had fallen and many of the networks, such as the Edison system in New York, 

relied on coal fired steam generation. Many of the utilities in the South did not adopt coal 

fired steam until after the passage of the Federal Water Power Act in 1920. The act 

regulated interstate waterways which incentivized private utilities to make the shift to 

coal. These coal fired plants led to competitive electric rates that were among the lowest 

in the nation.
17

  

In 1933, there was a major drop in the price of electricity in southeastern states 

served by the Commonwealth and Southern company. While the rate cut appears to be 

competitively driven in response to pending TVA legislation, the rate cut was previously 

scheduled by the company following the merger leading to its establishment. 

Commonwealth and Southern note that their southern subsidiaries were the industry 

leaders throughout the 1920’s, having pioneered low rate high volume pricing prior to the 

establishment of the TVA.
18

 

4.2.2 The TVA was Established by Law in 1933 and Declared Constitutional in 1936 

When the TVA was established in 1933, it quickly began selling the excess power 

derived from Wilson Dam, which was transferred from the US Army Corps of Engineers 

to the TVA as a part of its charter. Previously, the US Army had contracted with private 

utilities to distribute the excess power generated at the location. The TVA planned on 

circumventing the private utilities by selling the excess power generated by multipurpose 

                                                           
17

 “Private Firms Race with TVA to Sell Power” Chicago Tribune 12-17-1945 
18

 Analysis of the Annual report of the TVA. Commonwealth and Southern. 1936. p50 
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dams directly to municipalities and cooperatives. The TVA struck its first deal with 

Tupelo, MS and began delivering power in 1934.  

 In response to the aggressive expansion plans of the TVA, minority shareholders 

in several private power companies filed a lawsuit in US District Court challenging the 

legality of the government entering into private industry. In February of 1935 the TVA’s 

power programs were ruled unconstitutional by U.S. District Court Justice Grubb, who 

ruled that “Because there are generators at Wilson Dam, that doesn’t give the TVA or 

United States government the right to sell as a private agency.”
19

 This initial ruling was 

overturned in the US Supreme Court’s Ashwander vs. TVA decision in 1936. The ruling 

set the precedent for a federally owned and operated corporation or agency to generate, 

distribute, and market electricity directly to customers, which was the first official entry 

by the government into electric generation and distribution. While the TVA was in court 

facing litigation, they continued to expand their service area and sign new contracts, 

expanding service to over 70 counties in the midst of court proceedings. 

The TVA aggressively marketed its electricity and the uses of electricity in the 

home and on the farm using a simple rate structure, released in 1933, as shown in Table 

2. Several municipalities and cooperatives jumped at the opportunity to sign power 

contracts with the TVA, while others opted to remain with their local generation and 

distribution providers.
20

  While some municipalities and cooperatives freely chose to 

enter into TVA power contracts, other eventual customers did not have an option. Using 

                                                           
19

 “TVA Power Sale Rivaling Utility Declared Illegal” the New York Times 2-23-1935 
20

 “Alabama Town Prefers own Power to TVA’s” New York Times  10-13-1937 
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the federal appropriations at their disposal, the TVA made two major purchases in 1936 

and 1939. In 1936, the TVA purchased distribution and generation assets from 

Commonwealth and Southern located in 17 counties in Alabama and Mississippi.
21

 The 

TVA then sold the local distribution lines to cooperatives and municipalities and 

maintained possession of high voltage transmission lines and local generating plants. In 

order to pay back the TVA, the local municipalities and cooperative had to reimburse the 

TVA through amortization fees, which were paid in addition to the advertised TVA rates. 

This transfer of property ensured that these areas would be served by the TVA. In 1939, a 

similar purchase of capital occurred between the TVA and the Tennessee Electric Power 

Company, which included 22 cooperative utilities and 19 municipalities, serving most of 

the state of Tennessee. TVA’s service area continued to expand through asset purchases 

and new contracts until 1952 when its last contract was signed. Figure 3 shows the 

regional growth of the TVA between 1930 and 1952. This growth was officially halted in 

1959 when the TVA agreed to stop expansion in order to become self financing in its 

power programs.
22

  

4.2.3 TVA Rate Schedule Controversy 

When the TVA rate schedule was announced in 1933 it was a major source of 

controversy. Engineers that testified in the 1938 congressional investigation of the TVA 

                                                           
21

 These counties had been served by electricity generated from Wilson Dam 
22

 TVA pushed to become self financing in the 1950’s in order to expand its coal fired 

power plant operations which rapidly expanded to become the majority of TVA’s 

generating capacity. With the exit of New Dealers from Congress in the 1950’s it made it 

more difficult for the TVA to acquire appropriations to fund this expansion.  
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were baffled at the rates, wondering how the TVA could ever be profitable. This bleak 

outlook stemmed from two accounting debates. First, the cost of capital for Wilson Dam, 

which had a nominal construction cost of approximately $40 million, was not included in 

TVA’s books. By not including the remaining value of the dam on the TVA books, the 

operating costs of the reservoir system was understated. Second, the nature of the TVA 

mission: navigation, flood control, and electrification, sparked debate over how to 

allocate the cost of the multipurpose dams. If a private utility had constructed a dam for 

hydroelectric generation, 100 percent of the cost would have been counted towards 

electricity; however, the TVA allocated 24 percent of cost towards improvements in 

navigation, 20.5 percent to increased flood control, and 55.5 percent to electric 

generation.  Expert witnesses, including the first director of the TVA, Arthur Morgan, 

and the head of engineering at MIT, Dean Moorehead, testified in the 1938 congressional 

hearings that electrification should have accounted for 71.6 percent of the dam capital 

cost.
23

 Failure to accurately assign cost to TVA projects would lead to long term 

subsidization of electric rates for one portion of the country.  

Despite the debates over accounting, the TVA rates were not actually very 

different from private electric rates in the area. While Emmons (1997) estimated the 

difference between private and public to be approximately 14-20 percent, the data used in 

that exercise did not include amortization fees or fees associated with joining a 

cooperative utility that were required to gain access to public power. The data previously 

used to study public electrification comes from the Federal Power Commission rate series 

                                                           
23

 Investigation of the Tennessee Valley Authority p.249 
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reports during the 1930’s. These reports provide the typical monthly bill for a given level 

of usage, and in some reports do not factor in minimum bills, late fees, or additional 

surcharges.
24

 The 1934 TVA annual report outlines the basic residential, commercial, and 

industrial rates, which in additional to the basic fee schedule include the minimum bill 

charges, potential late fee charges, and amortization fees.
25

 TVA residential customers 

had a 75 cent minimum bill and if payment was late, suffered a 10% penalty. 

Amortization fees of one cent per kilowatt hour for the first 100 kWh with a minimum 25 

cent fee were due each month in addition to the bill for usage.
26

 Eventually the surcharges 

and amortization fees could be removed once the distributor had paid back the initial 

investment made by the TVA. By 1956 over half of the municipalities had not removed 

surcharges and only 37.5 percent of TVA distributors had removed amortization fees.
27

 

In addition to amortization fees to pay back the TVA for the purchase of existing 

distribution systems and generation capacity, cooperative utility members had to pay a 

membership fee in order to receive electricity service. In the first cooperative in the 

United States, the Alcorn County Association, members had to pay $100 to join the 

cooperative, either in a discounted lump sum ($80) or by incremental charges included in 

the monthly bill of 1 cent per kWh for the first 100 kWh.
28

 This became the model for 

                                                           
24

 Federal Power Commission “Domestic and Residential Rates 1936. ” p34-40 
25

 TVA Annual Report p35-36 
26

 TVA Annual Report 1937, p278  
27

 Rate Reductions by the Distributors of TVA Power. 1956. p8-9. 
28

 TVA Annual Report 1935 p27 
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cooperatives extending service prior to the Rural Electrification Act.
29

  This impacted a 

large fraction of TVA customers. Figure 4 shows the map of TVA distributors, which is 

dominated by electric cooperatives outside of the major towns and cities. For residents 

living in rural areas cooperative membership fees increased the cost of TVA service 

relative to privately provided electricity. Table 3 shows the typical monthly bill in 1940 

for TVA consumers both with and without the inclusion of cooperative membership fees 

and the rates of private providers serving near the TVA.
30

 For certain ranges of 

consumption, the TVA rate is higher than the private utility price when only including 

cooperative membership fees. When only amortization fees are included in the rate 

structure, the TVA rate is slightly lower than comparable private utility service; however 

it is much larger than the rate determined by the TVA rate schedule.  The TVA reported 

that prior to its establishment; the average consumption of electricity for a residential 

household was 50 kWh per month.
31

 By the end of the mid 1930’s consumption had 

almost doubled to 100 kWh per month.
32

 This means that for the relevant consumption 

level of rural households using cooperative utilities, the average bill for a TVA customer 

being served by a cooperative was 40 cents more per month than a comparable private 

utility or the same cost. TVA customers served by cooperative utilities only had lower 

rates than private utilities at usage levels that were 2.5-5 times the average consumption 

for the time period. Given that the gap between TVA and private utilities was not as large 

                                                           
29

 Following the Rural Electrification Act, many cooperative utilities had a $5 

membership fee.  
30

 Federal Power Commission Rate Series: Typical Net Monthly Bills Residential Service 

Communities 250 Population or More. 1940 
31

 Rate Reductions by the Distributors of TVA Power 1956. p11. 
32

 TVA Annual Report 1939 p70-71 
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as previously believed, it seems unlikely that TVA electrification led to increased growth 

in counties under contract with the TVA.  

In addition to the narrowing of this perceived gap in electricity prices, there were 

other federal agencies involved in the extension of electricity to rural areas. The Rural 

Electrification Administration (REA) extended rural electric service to all parts of the 

country through loans for the construction of distribution networks and as a part of the 

Public Works Administration and provided loans for generating capacity after it was 

moved into the Department of Agriculture. The extent to which the REA impacted rural 

electrification and economic growth, in conjunction with the TVA, will be discussed in 

Section 6.    

4.3 Sample Construction 

The data used in the empirical section discussed below are derived from a variety of 

primary sources. Key outcome variables, such as the farm electrification rate, per capita 

retail sales, and manufacturing value added are derived from a variety of census volumes 

and governmental reports provided by Haines (2002), as well as more recent data 

collection efforts by Fishback, Haines, and Rhode to digitize the 1940 agricultural 

census. The census reports the farm electrification rate for the county in 1930, 1940, 

1945, 1950, and 1954. Retail sales were reported in 1929, 1933, 1936, 1939, 1948, and 

1954. Per capita measures were then constructed by interpolating the population between 

census years. Manufacturing value added was reported in 1929, 1931, 1933, 1935, 1937, 
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1939, 1947, and 1954. Nominal dollar values were adjusted to 2009 values using the CPI. 

Pretreatment control variables were compiled from the 1930 census.  

As discussed above, the TVA quickly expanded its service area, delivering electricity 

to 175 counties in seven states by the end of 1952. To determine when and where the 

TVA served electricity, the TVA report “Rate Reductions by the Distributors of TVA 

Power” was used to determine when each distributor became a part of the TVA system. 

The locations of each cooperative service area were then obtained through each state’s 

rural electric cooperative association’s maps. A county is determined to be served by 

TVA in a given year if at least one municipality or a cooperative utility serving in the 

county had a power contract with the TVA.  

The primary sample used in the estimation was restricted to include counties in the 

southeastern United States: Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, 

North Carolina, South Carolina, Tennessee, Virginia, and West Virginia. In order to form 

a balanced panel, I further restrict the sample to include counties having no more than 1 

missing observation for the given outcome of interest. In the electrification sample, there 

are 1046 unique counties each observed over 5 time periods. In the per capita retail sales 

sample, 1042 unique counties are each observed in 6 time periods. Finally, in the 

manufacturing sample, 566 counties are observed over eight distinct time period. The 

manufacturing sample will be discussed in further detail in a separate section.  

Sample summary statistics are provided in Table 4. The raw statistics are broken 

down to reflect the pooled sample, and are also presented by TVA electric contract status. 
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Columns 2 and 3 present the mean and standard deviation for counties that never joined 

the TVA, while Columns 4 and 5 present the summary statistics for counties that 

ultimately became a part of the TVA by the end of the sample period. Column 6 presents 

a T-statistic for the difference in means test. 

The summary statistics present a picture of great disparity between counties that were 

a part of the TVA, and those that were not. Counties that ultimately became a part of the 

TVA had per capita retail sales that were consistently lower than the mean of the other 

counties in the sample. Per capita retail sales were typically only 80-90 percent of per 

capita retail sales in the surrounding areas in 1929 and 1933 prior to the TVA and these 

differences persisted over time. Counties that joined the TVA also had statistically lower 

levels of farm electrification before and after the creation of the TVA. Neither counties 

receiving electricity from the TVA or an alternative source had large differences in the 

manufacturing value added. There just was not that much large scale industrialization in 

the Southeast United States.   

Prior to the TVA, there were also preexisting differences in observable 

characteristics. In 1930 the Tennessee Valley had much lower home electrification rates, 

measured by the number of electric meters in a county in 1930 divided by the number of 

families in 1930. These preexisting differences in electrification could lead to differential 

growth rates in the counties served by the TVA or an alternative private distributer. 

Counties eventually served by the TVA also tended to be more agricultural and have 
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higher per capita crop values which are likely due to the cotton grown in the TVA service 

boundary.  

To explore whether or not the TVA targeted certain counties for electrification, I 

specify a set of probit regressions using the 1959 TVA power contract status as the 

outcome of interest, regressed on pretreatment observables from 1930. These regressions 

are presented in Table 5. Column 1 shows the results for the per capita retail sales 

sample, which suggest that counties that were eventually electrified by the TVA were 

slightly poorer than counties that did not obtain service from the TVA; however this 

relationship is not statistically significant. Column 2 shows the results for the 

manufacturing sample, which suggests that there is a statistically insignificant, yet 

positive correlation between counties that obtained TVA power contracts and 

manufacturing.  Column 3 shows that the TVA targeted areas with lower rates of rural 

electrification. The results show that counties that eventually obtained power contracts 

with the TVA were generally more rural and less racially and internationally diverse than 

areas not served by the TVA.       

While the results suggest that the TVA did not select into contracts on the basis of 

income or industrial capacity, it did ultimately serve areas that initially had lower rural 

electrification rates. Additionally, the results in Table 5 do not address potential 

unobservable characteristics that could be correlated with the TVA, thus it is still possible 

that TVA power contracts are endogenously determined for the manufacturing and 
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income outcomes. To control for endogenous selection into TVA electricity contracts I 

adopt an instrumental variables (IV) strategy which will be described in detail below.   

4.4. Empirical Strategy 

If TVA electricity contracts were randomly assigned, the average treatment effect of a 

TVA power contract could be estimated with the following ordinary least squares 

regression 

(1)                    . 

Where      is the outcome of interest: per capita retail sales, manufacturing value 

added, or farm electrification rates.        is the treatment variable, equal to one if a 

county had at least one distributor under contract with the TVA in a given year,    would 

then be interpreted as the average treatment effect. 

Endogeneity arising due to unobserved time invariant features at the county level 

county may be removed by including county specific fixed effects,   . Unobserved 

shocks that occur nationally, such as growth associated with the end of the depression, 

are captured by the inclusion of year fixed effects,   . Unobserved shocks at the state 

level that change over time, such as changes in state legislation may be captured with the 

inclusion of the interaction between State and Year fixed effects,     .  I also include a 

variety of factors at baseline,        ,  to control for the differential effect of these 

characteristics on economic growth. The vector         includes the home electrification 

rate, the percent of the population living in urban areas, the change in urbanization from 
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1920-1930, population density, the number of families in each county, the age 

distribution, percent of population foreign born, percent of the population black, the 

percent of the population married and divorced, the number of farms, the average size of 

farms, the per capita crop value, the share of tenant farmers, percent of population that is 

illiterate, unemployment rate, percent of population owning radios, and the share of the 

population that voted in 1928.  These variables capture a variety of social, economic, and 

population characteristics that were present before the introduction of the TVA that likely 

differentially affected the changes in the dependent variables in each county over time. 

These variables are then interacted with year fixed effects in order to allow each 

pretreatment co-variate to have a differential effect on outcomes in different years. I 

include pretreatment controls rather than time varying controls because electricity is a 

general purpose technology, likely affecting many different outcomes.   

Thus the baseline estimating equation becomes  

                                         

 In this model, in order for the average treatment effect to be causally identified, it 

must be the case that     and       are uncorrelated. However, as previous evidence 

suggested it is likely the case that they are correlated due to selection into contracts by 

distributors. The summary statistics suggest that low income and under electrified areas 

selected into contracts with the TVA. Such selection would cause the OLS estimates of 

the treatment effect to be biased downward if  low income and under electrified areas are 

most likely to sign power contracts with the TVA. 
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To account for this selection, I adopt an IV estimation strategy using (Zit) the log of 

the distance from the nearest TVA dam.
33

 Justification of this instrument will be provided 

in further depth below. Using this instrument, the estimating equations then become  

(2)                                          

(3)                                         

In this setup, both     and     are unobservable error processes.  The identifying 

instrument Zit  is the natural log of the distance to the nearest hydroelectric dam.  The 

further away that a potential customer is located from a generation location means that 

the cost of obtaining service increases- partly due to increased infrastructure requirements 

(lines, poles, amplifiers), increased load loss (more resistance due to longer lines), and 

increased monitoring cost. After instrumenting,    can be interpreted as a local average 

treatment effect (LATE) for counties that were induced to select into a TVA power 

contract due to a negative cost shock when a dam opened up closer to the county. 

4.4.1 Instrumental Variable Intuition 

 The TVA outlined that part of its mission was to improve economic outcomes for 

those who were furthest behind in terms of economic development and that it wanted to 

                                                           
33

 Other authors such as Duflo and Pande (2007) and Dinkelman (2011) have used the 

land gradient as an instrument for the construction of dams and electric grids, however, 

these instruments do not vary over time, and thus are not suitable for my estimation 

strategy. 
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extend electricity to all. These aims, in conjunction with the results from Table 5 suggest 

that there was a potential negative endogeneity bias.
34

  

The TVA expanded its electricity generating capacity both by building hydroelectric 

dams and by purchasing steam power plants from existing electric utilities.  The 

instrument only focuses on the distance to dams because their locations are driven by 

geography and the location and general timing of the building of dams was driven by 

Army Corps of Engineering plans that focused on flood control and navigation and were 

created before the Great Depression.  In contrast, the purchase of an existing plant or 

even building a steam plant was much cheaper than building the dams and was the likely 

avenue for the TVA to quickly respond to economic conditions in a community by 

offering a power contract.      

After controlling for the factors in the analysis, the locations of hydroelectric dams 

were likely to be uncorrelated with unobservable characteristics related to the specific 

timing of fluctuations in retail sales activity and farm electrification after 1930. 

Hydroelectric dams can only be constructed in places where rivers experience a sharp 

drop in elevation. These places are suitable because they allow the potential energy to be 

transformed into kinetic energy used to turn the turbines in the powerhouses. After 

conditioning on time invariant county features, the probability that a county receives a 

dam should be random. However within suitable locations, there may still be some 

possibility that the timing of dam construction is correlated with the expansion of electric 

                                                           
34

 If there is a positive endogeneity bias, the OLS results overstate the true effect of the 

TVA.  
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service. TVA officials could have timed the construction of certain dams to increase the 

number and size of their electric contracts. However, this was not the case for multiple 

reasons.  

Legally, the TVA could not construct dams for electrification. Under the Rivers and 

Harbors Act of 1899, dams for electrification could not be constructed if they would 

interfere with the navigability of interstate rivers. Any hydroelectric dam on the 

Tennessee River would disrupt navigation.  The initial purpose of the TVA dams was to 

improve navigation and flood control.  In fact, the dams were opened in sequence to 

improve navigation according to plans outlined by the US Army Corps of Engineers in a 

special report to Congress filed in 1930. In response to the great flood if the Mississippi 

River in 1926/27, the US Army Corps of Engineers created a study of the Tennessee 

River and its tributaries. The report outlines suitable locations to build dams and 

reservoirs in order to prevent flooding downstream at the confluence of the Tennessee 

and Ohio Rivers and downstream of where the Ohio River empties into the Mississippi 

River. In addition to proposing suitable locations, the plan also outlined the order in 

which the dams should be constructed in order to form a navigable channel from the Ohio 

River to the headwaters in Knoxville, TN, in compliance with the Rivers and Harbors Act 

of 1899.
35

  

The TVA adopted the US Army Corps plan when it gained control of operations in 

the region in 1933. The first two dams constructed by the TVA relied on the US Army 

                                                           
35

 Tennessee River and Tributaries – North Carolina, Tennessee, Alabama, and 

Kentucky. House Document #328 1930 
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Corps’ technical drawings in the 1930 report, these included the Cove Creek Project 

(Norris Dam) and Wilson Dam No 3 (General Joe Wheeler Dam) The TVA followed the 

plan outlined by the US Army Corps of Engineers in establishing the order of the dams 

for flood control; therefore the order in which the dams were constructed is exogenous to 

uncontrolled measures of variation across time in income, manufacturing, and rural 

electrification after 1933. In light of this plan, the use of distance from dams as an 

instrument should be valid.
36

  Given that the TVA used the suggested locations in the 

USACE report to locate their dams, the instrument uses the distance from TVA dams, as 

they are the same as the potential locations.  

4.5 Estimation Results 

4.5.1 Does Distance Increase the Probability of Signing a TVA Power Contract? 

Table 6, shows the first stage results used in the estimation of Equation (4) for the 

per capita retail sales and the farm electrification samples.  Column 1 shows the results 

for the per capita retail sales sample with the inclusion of all instruments. In the per 

capita retail sales sample, a one standard deviation increase in distance from a TVA dam 

(about 260km) a county is 22.6 percent less likely to enter into a power contract.  The 

first stage F statistic is 20.16, which suggest that there is not weak instrument bias if one 

is willing to accept weak instrument bias of no more than 10 percent in Stock-Yogo tests.    

                                                           
36 Fontana Dam was the only dam constructed by the TVA in less than one year, however 

this dam was constructed to generate electricity for nuclear research being undertaken at 

Oak Ridge, TN.  
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Similarly, the first stage results in the farm electrification sample show that there 

is a strong negative relationship between distance and TVA power contracts. When all 

fixed effects and covariates are included in the specification, a one standard deviation 

decrease in the distance from the nearest TVA dam makes a county about 26 percent 

more likely to enter into a TVA power contract. The F statistic of the first stage is 21.28, 

which suggest that the instrument does not suffer from weak instrument bias as long as 

one is willing to accept no more than 10 percent weak instrument bias.   

4.5.2 Comparing the OLS and IV Results 

The OLS and IV results are presented in Table 7. Robust standard errors clustered 

at the county level are in parenthesis. Panel (a) presents the results from the per capita 

retail sales sample, Panel (b) presents the rural electrification results. In each Panel, 

Specifications 1-3 present the OLS results. Specification 1 reports the results without the 

inclusion of covariates or state by fixed effects, Specification 2 adds state by year and 

year fixed effects, and Specification 3 adds pretreatment controls from the 1930 baseline. 

The IV results are presented in Column 4 and include the entire set of fixed effects and 

pretreatment controls.   

In Panel (a), the OLS results suggest a positive correlation between the TVA and 

per capita retail sales without the inclusion of covariates or state by year fixed effects, 

however, this relationship is likely capturing the fact that areas with higher retail sales in 

1929 tended to have TVA contracts later on.  After including year effects and state by 

year effects, the per capita retail sales results in column 2 show a positive, yet weaker 
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relationship, which could be consistent with a negative endogeneity bias in which the 

counties with lower incomes selected into TVA electric contracts. These counties would 

have the most to gain by receiving electric service. Once pre-treatment observables are 

included in the specification, the correlation between the TVA and per capita retail sales 

becomes negative, and loses statistical significance.  The OLS results suggest that 

entering into a contract with the TVA had no significant impact on per capita retail sales. 

The IV estimate with all of the controls suggests that the TVA had a negative, yet 

statistically insignificant effect on per capita incomes. For counties that received 

electricity from the TVA, per capita retail sales decreased by about 12 cents, however it 

is not statistically different from zero.  To put this in perspective, per capita retail sales in 

1933, at the lowest point in the depression were $1500 per capita. This means that at 

most, the presence of a TVA electricity contract in the county decreased economic 

activity by less than one tenth of one percent.
37

 It may be possible to view this as a 

victory for the TVA if the TVA extended electricity to areas that would not have 

otherwise been electrified for many more years, however, given that distribution was a 

local decision made by cooperatives and municipal distributors, it is difficult to see the 

TVA having this effect as a wholesaler.   

The farm electrification rates are presented in Panel (b) of Table 7. The OLS 

estimates in the absence of controls show that there is a positive relationship between the 

TVA and the farm electrification rate. When year fixed effects, state by year fixed effects 

                                                           
37

 Results are robust to estimation in first differences with the inclusion of county specific 

time trends.  
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Specifications 2,  there is a positive and statistically significant relationship between the 

TVA and rural electrification. However, when the full set of controls is included in 

Specification 3 there is a small negative relationship between the TVA and 

electrification.   

After controlling for endogeneity bias with the IV analysis, the TVA leads to a 

small increase in electrification, but this coefficient is not statistically significant. The IV 

results suggest that the presence of the TVA did not increase electrification on farms.
38

 

This is contrary to the classic TVA story, which describes TVA bringing electricity to the 

masses and the farm. The combined set of estimates outlined in this section suggests that 

TVA electricity contracts did not lead to significant increases in economic activity or 

rural electrification  

4.6 The Role of the REA 

 While the IV estimates employed suggest that the TVA had a negligible effect on 

economic development in Southern states through the mid 1950’s after controlling for 

selection into TVA power contracts, there is one major threat to the validity of the 

estimates. During the New Deal, several different programs were initiated to stimulate 

incomes, change manufacturing, and increase rural electrification. If these other New 

Deal programs are correlated with TVA power contracts, there is an omitted variables 

                                                           
38

 The results reported in Table 7 are robust to the choice of sample for all outcomes. 

When all counties in the United States are used the results do not differ qualitatively. The 

results also are robust to dropping counties within 100km of the 1959 TVA service 

boundary.  When the regressions are run without the inclusion of a county specific time 

trend, the results do not qualitatively change.  
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bias. The main New Deal program of concern in this setting is the Rural Electrification 

Administration (REA), which was established in 1935 to provide loans to rural 

communities for the construction of electric distribution networks, electric generation 

capital, and the establishment of rural cooperative utilities. The REA initially had over 

$410 million ($6.5 billion in 2010 dollars) in federal appropriations at its disposal and 

quickly helped to establish a network of cooperative utilities. By 1939, over 350 electric 

cooperatives had been established nationwide.  

 In the Tennessee Valley, there was a complicated relationship between the new 

cooperatives using REA funds to develop distribution networks and the TVA. After 

counties obtained REA funding, the electric cooperatives could contract with the TVA to 

have distribution networks constructed with labor and materials provided by the TVA. 

Because of the experience that the TVA had in constructing electric grids, cooperatives 

that contracted with the TVA could have been able to be more efficient, resulting in 

differential impacts of REA funds across the southeast. If REA officials administering 

grants understood that the TVA was going to be involved in the construction of electric 

grids, the ability to acquire funds could have been different for TVA distributors relative 

to other loan applicants. If there is positive correlation between the TVA and the REA, 

the IV estimates presented in the previous section will overstate the real effect that the 

TVA had on rural electrification rates.    

To address this problem, I follow an estimation strategy similar to the one outlined 

above, however due to available data on the REA spending (only the total REA spending 
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between 1935 and 1939 is available),  I estimate the model in quasi-first differences.  The 

empirical model is    

(4)                                                           
     

This equation adds to Equation 1 the variable       which is the dollar value of loans 

REA loans that a county received between 1935 and 1939.
39

  The model also includes 

        which is an interaction between the presence of a TVA power contract and 

REA loans.  This interaction captures the potential for the TVA to have a differential 

impact on the productivity of REA loans when the TVA constructs lines on the behalf of 

cooperative utilities.     

As previously discussed, there is potential correlation between selecting into a 

TVA power contract and the error term associated with sub county level unobservable 

characteristics. It is also likely that REA funds are obtained by areas that experience 

shocks correlated with measures of income and electrification. The interaction between 

the TVA and REA may also have unobservable characteristics that are correlated with the 

error. 

4.6.1  Instrumental Variable for REA 

 It has been widely noted that spending during the New Deal was associated with 

political motives such as reelection or the power of local representatives (Fleck (2008), 

Fishback, Horrace, and Kantor (2005), Wallis (1998), Wright (1974)). In this spirit, the 

                                                           
39

 Note that the instruments used in this section do not vary over time and therefore 

would not be suitable for the estimation strategy outlined in Section 4.  
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set of instrumental variables that I employ measure the power of local representatives on 

the Department of Agriculture, which eventually handled REA funds. The variable I 

employ is the presence of a congressman of a given county on the house agricultural 

committee as of 1933, prior to the establishment of the REA. In this specification, I 

instrument for the TVA as before, using the distance to the nearest dam, and also include 

a measure of the ruggedness of the terrain, the land gradient. The land gradient measures 

the elevation range within a county and is meant to capture cost differentials of obtaining 

electric service.
40

   

4.6.2 First Stage Results  

 The first stage results for each endogeneous variable are displayed in Table 8. 

Each regression is in quasi first differenced form and includes the full set of pretreatment 

controls from the 1930 baseline, and also includes a state specific shock. Robust standard 

errors are presented in parenthesis. Panel (a) shows the first stage results using the per 

capita retail sales data and Panel (b) shows the first stage results for the electrification 

sample. In each set of first stage results, the results correspond to the previous analysis. 

Counties located further away from TVA dams are less likely to select into power 

contracts. Additionally, the inclusion of the land gradient instrument also shows that 

counties that have more difficult terrain are also less likely to sign up for power delivered 

by the TVA. In the REA equations, there is generally a strong relationship between 

having representatives on the House Agricultural committee and the level of REA loans 

                                                           
40

 This instrument is in the spirit of Duflo and Pande (2007) and Dinkelman (2011).  
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received. While the instruments have the expected correlations, the Stock-Yogo tests 

suggest that the instruments are jointly weak, and thus may induce some bias into the IV 

estimates.   

4.6.3 REA Estimation Results 

The OLS results of the TVA, the REA, and the interaction between the two agencies 

on rural electrifcation and overall electrification are presented in Table 9. The results 

show that the TVA had a positive although statistically insignificant impact on changes in 

the rural electrfication rate. The TVA was also negatively correlated with per capita retail 

sales. 

Panel (a) of Table 9 displays the results from the per capita retail sales sample. The 

results from the OLS specification show that the TVA had a negative impact on 

economic activity in the absence of REA loans. These reults are consistent with prior 

evidence of selection into counties with lower per capita retail sales. The REA has a 

positive effect on economic activity. For every $10,000 in REA spending, economic 

activty increased by five cents per capita. The results also suggest a small 

complementarity between the TVA and REA. In counties were both agencies operated, 

economic activity increase by eight cents per capita, however, the results are not 

statistically significant.  

The IV results show that the TVA had a small positive effect on economic activity, 

however this result is not statistically significant, and is close to zero, which is consistent 

with the results in Table 7. These results show that in the absence of the REA, per capita 
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retail sales activity increased by eleven cents per capita. The REA also had a small 

positive effect on per capita retail sales.  For the average county receiving REA loans, the 

REA increased economic activity by 4.5 cents per capita.  The interaction between the 

TVA and REA led to decreases in economic acticivity.  

In Panel B, of Table 9, the farm electrification results are presented. In the OLS 

specification, the TVA only increased rural electrification by 0.6% in the absence of any 

REA loans. If a county was served by the TVA and received REA loans, the farm 

electrification rate increased by 0.41 percent for every $10,000 in REA loans secured. 

This suggest that the complementarities discussed by the TVA were potentially very 

small if they existed at all. The REA increased the electrification rate by 0.36 percent for 

every $10,000 in loans. Considering that the average county to receive loans obtained 

$100,000 this leads to a 3 percent growth in electrification.  

The IV results show that the TVA reduced rural electrification by almost 6 percent 

when the REA was not present. In counties were served by the TVA and received REA 

funding, the rural electrification rate increased, however this result is not statistically 

significant. In counties receiving $100,000 in REA loans the electrification rate increased 

by 9 percent, however these results are not statistically significant.   

4.7 Manufacturing and the TVA 

Thus far the analysis has focused on the expansion of general economic activity and 

rural electrification. However the TVA could have also effected manufacturing activity 

through lower industrial electricity prices. Kline and Moretti (2011) show that the TVA 
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led to increases in the manufacturing wage bill and took workers out of agricultural 

production, which may provide evidence of growth in the manufacturing sector 

attributable to TVA electricitification. If there was an area where one might expect to see 

the TVA have a positive effect  on economic growth, it would be in the manufacturing 

sector. The electricity rate schedules presented previously focused on the price of 

electricity for residential consumers. TVA electric rates for large industrial consumers 

and commerical firms were  lower than comprable electric service.
41

 Rates for large 

industrial firms were between 3 and 34 percent lower depending on the demand capacity 

and usage level.
42

 However the large price decreases were reserved for only the largest 

industrials. While the rates were lower, it should be expected that manufacturing is most 

likely expected to see growth on the intensive margin, because many of the industrial 

firms previously had access to electricity due to their urban locations.    

To address the effect of TVA electric contracts on manufacturing activity, I  estimate 

the model in  equation (2) using two samples described below, where manufacturing 

value added is the outcome of interest. I do this rather than use the IV approach because I 

have been unable to find an instrument that does not suffer from weak instrument bias. 

Results from Table 5 suggested that there is a weak positive correlation between TVA 

electric contracts and manufacturing in 1929 and 1931. If the TVA targeted large 

                                                           
41

 It should be noted that in some instances, large industrials had their own electricity 

supplies or proposed electric generation locations that were transferred to the TVA, as 

was the case for Alcoa at the Fontana Dam.  
42

 Computed using the 1934 TVA Industrial Rate reported in the 1934 TVA Annual 

Report and the Birmingham, AL Electric Company Industrial Rate reported in the 

Federal Power Commission Rate Series No. 4 1935.  
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industrial areas for electric contracts, of which there is some evidence, then there is a 

positive endogeneity bias.  In light of the positive endogeneity bias, the results from the 

OLS specifications will be an upper bound on the true effect of TVA electric contracts on 

manufacturing value added. While there is potential for this bias, it is  plausible that TVA 

electric contracts were exogenous to manufacturing. As previously described, there were 

two major electric grid capital purchases made by the TVA in 1936 and 1939, covering 

portions of Mississippi, Alabama, and most of Tennessee. Most of the industrial capacity 

of the Tennessee River Valley was concentrated in Tennessee, and thus any capital 

purchase covering a wide geographic area would be exogenous to a single county.  

The samples used for the estimation are constructed as follows. Each sample is 

constructed from manufacturing value added data reported in the Census of 

manufacturing from 1929-1954. One issue in using these reports is that in areas where 

manufacturing was sparse, or when a single large firm operated in the county, the census 

would not report county level data but would instead aggregate these counties into a 

single variable described as “Rest of State.”  Because it is not known whether or not the 

Census is aggregating due to a lack of manufacturing, or to keep large manufacturers 

anonymous, I drop any county included in the “Rest of State” variable in either 1929 or 

1931 in the first sample. In the second sample, rather than drop counties reported as the 

“Rest of State”, I replace missing observations with zeros.  

4.7.1 Manufacturing Value Added Results 
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In the restricted sample, any changes in manufacturing can be viewed as changes on 

the intensive margin of manufacturing because counties do not change from non reporters 

to reporters, thus any growth must be within the county. In this sample, the OLS results, 

shown in Table 10, Panel (a), Column 3, show that the TVA had a small positive effect 

when all the covariates and fixed effects are included in the specification, however the 

coefficient is not statistically significant. If there is positive endogeneity bias, the 

presence of TVA contracts at most increased manufacturing value added by up to 8 

percent on the intensive margin relative to the 1933 level.  

In the unrestricted sample, counties could have begun reporting manufacturing that 

previously had recorded no manufacturing. If the TVA had positive impact on the 

extensive margin by expanding the number of counties with manufacturing, the 

coefficient would be more positive than in the restricted sample.  However, the results 

using this sample show that the TVA had a small negative correlation with manufacturing 

value added. A TVA electric contract was associated with a 1 percet decrease in 

manufacturng value added relative to 1933.  

4.8 Closing Remarks 

Previously it was believed that the TVA had significantly lower electricity prices 

relative to  private electric utilities in the Southeastern United States, which stimulated 

economic growth in the southern economy. After a careful reconstruction of the TVA 

electricity rates from 1933-1960, it was shown that TVA electricity rates were equal to, 

or in some instances higher than the private firms operating in the region.  
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This paper then explored the long run impact of the TVA on per capita retail sales, 

manufacturing cacticity, and rural electrification using a panel of county level data from 

1929 through 1960. Difference in Difference estimates, controlling for endogenous 

selection into TVA power contracts, show that the TVA did not have a statistically 

significant positive impact on per capita retail sales or rural electrification rates. In the 

manufacturing sample, it was shown that the TVA did not have significant impacts on 

manufacturing growth.     

While there is some evidence that the TVA had a marginal impact on the local 

economies it served,  it is not clear that the rate of return on the regional investment paid 

dividends over the long run. During the sample period, the TVA spent over $20 billion in 

federal appropriations, while per capita retail sales declined slightly and rural 

electrification did not expand as rapdily as once thought. These results suggest that region 

specific investments in development projects, such as hydroelectric dams and watershed 

development require further study to fully understand their short run and long run effects.    
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4.9 Figures and Tables 

Figure 4.1: TVA Service Area 

 



122 
 

122 
 

Figure 4.2: Nominal Price of Electricity 1924-1936.  
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(c) 

Source US Federal Power Commission. Domestic and Residential Rates in effect January 

1, 1936 Trends in Electric Rates from 1924 to 1936 in cities 50,000 Population and Over. 

US Government Printing Office. 1936.
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Figure 4.3: TVA Service Area Growth 1930-1952 

TVA Service Area (1930) 

 

TVA Service Area (1935) 
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TVA Service Area (1940) 

 

TVA Service Area (1945) 
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TVA Service Area (1952) 
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Figure 4.4: Map of TVA Distributors 
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Table 4.1 – Alabama Power Rural Electric Rate 1929 

Usage (KwH) Price 

1
st
 50  5 Cents 

Next 950  3 Cents 

Next 1000  2 Cents 

 

 

Table 4.2  - TVA Basic Residential Rate Schedule  

 

Usage (KwH) Price 

1
st
 50 3 Cents 

Next 150 2 Cents 

Next 200 1 Cent 

Next 1000 .4 Cents 

>1400  .75 Cents 

 

 

Table 4.3- Typical Net Monthly Bill TVA vs. Alabama Power 1940 

 15 kwH 25 

kwH 

40 kwH 100 kwH 250 kwH 500 kwH 

TVA .75 .75 1.20 2.50 5.00 6.90 

TVA + Co Op Fees .90 1.00 2.20 3.50 6.00 7.90 

TVA + 

Amortization Fees 

1 1 1.60 3.00 6 8.50 

AL Power 1 1.20 1.80 3.50 6.13 8.50 

 

Source: Federal Power Commission Rate Series: Typical Net Monthly Bills Residential 

Service Communities 250 Population or More. 1940, TVA Annual Report 1937 p277-

289.  
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Table 4.4- Summary Statistics 
 

 

 

Full Sample Non TVA TVA T-Ratio 

 

Mean  Std. Dev Mean  Std. Dev Mean  Std. Dev 

 Per Capita Retail Sales ($1,000) 

       1929 2.210 (1.870) 2.260 (2.010) 1.960 (0.940) 1.896 

1933 1.500 (1.510) 1.570 (1.620) 1.190 (0.654) 3.019 

1935 1.910 (1.850) 1.980 (1.990) 1.570 (0.884) 2.623 

1939 2.260 (1.910) 2.342 (2.040) 1.863 (0.961) 3.030 

1948 4.200 (2.710) 4.300 (2.884) 3.721 (1.508) 2.578 

1954 4.910 (2.470) 5.014 (2.538) 4.435 (2.064) 2.827 

Manufacturing Value Added 

($1,000,000) 

       1929 57.991 (217.451) 56.250 (219.900) 66.580 (205.740) -0.422 

1931 90.860 (384.568) 88.990 (399.250) 100.100 (302.990) -0.257 

1933 90.925 (361.253) 90.530 (379.520) 92.850 (253.360) -0.057 

1935 49.269 (192.056) 48.374 (198.790) 53.702 (155.200) -0.247 

1937 61.839 (228.755) 60.095 (232.690) 70.480 (209.030) -0.403 

1939 66.143 (236.818) 64.100 (239.058) 76.245 (226.328) -0.456 

1947 134.523 (416.303) 132.037 (422.269) 146.849 (387.238) -0.316 

1954 177.239 (546.991) 171.344 (546.192) 206.468 (552.909) -0.571 

Percent of Farms Electrified 

       1929 0.009 (0.020) 0.010 (0.022) 0.003 (0.006) 4.210 

1940 0.192 (0.145) 0.201 (0.149) 0.151 (0.111) 4.140 

1945 0.317 (0.167) 0.324 (0.170) 0.277 (0.151) 3.450 

1950 0.701 (0.152) 0.706 (0.150) 0.679 (0.160) 2.098 

1954 0.898 (0.090) 0.897 (0.092) 0.900 (0.079) -0.476 
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Note: Retail Sales per Capita are summarized in $1000’s, however the estimation below 

will use the actual dollar value. 

 

 

 

Table 4.4 Continued 
 

Pre Treatment Co-Variates 1930 

Percent of Homes Electrified 0.242 (0.508) 0.252 (0.552) 0.188 (0.141) 2.951 

Families 6097 (9848) 5991 (9619) 6624 (10907) -0.716 

Population Age 10-19 22.996 (2.197) 23.013 (2.324) 22.913 (1.400) 0.755 

Population Age 20-29 16.130 (1.973) 16.133 (2.052) 16.118 (1.518) 0.107 

Population Age 30-34 5.929 (0.812) 5.938 (0.851) 5.883 (0.579) 1.049 

Population Age 34-44 11.060 (1.340) 11.107 (1.379) 10.825 (1.095) 2.954 

Population Age 45-54 9.065 (1.156) 9.081 (1.192) 8.982 (0.955) 1.186 

Population Age 55-64 5.701 (1.238) 5.691 (1.272) 5.749 (1.053) -0.637 

Population Age 65-74 3.151 (0.952) 3.140 (0.986) 3.208 (0.760) -1.024 

Population Age 75+ 1.415 (0.483) 1.407 (0.500) 1.456 (0.386) -1.451 

Percent Black 27.536 (21.972) 29.310 (21.894) 18.684 (20.153) 6.242 

Percent Foreign Born 0.580 (1.317) 0.663 (1.424) 0.168 (0.254) 9.493 

Percent Married 62.680 (4.056) 62.494 (4.261) 63.609 (2.633) -4.518 

Percent Divorced 0.991 (0.611) 0.978 (0.625) 1.055 (0.532) -1.678 

Unemployment 271 (977) 281 (1014) 222 (768) 0.874 

Number of Farms 2403 (1686) 2272 (1675) 3056 (1586) -5.879 

Percent Tenant Acres 34.468 (17.013) 34.205 (17.552) 35.781 (13.952) -1.296 

Per Capita Crop Value 95.145 (51.548) 93.544 (52.047) 103.133 (48.219) -2.357 

Percent Owning Radio 9.018 (7.621) 9.309 (8.058) 7.568 (4.632) 3.905 

Percent Voting 1928 14.140 (9.546) 14.214 (10.098) 13.768 (6.071) 0.776 
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Table 4.5- The Probability of a TVA Power Contract by 1959 

based on 1930 Observables 
 

 

Per Capita 

Retail Sales 

Manufacturing 

Value Added 

Percent of Farms 

Electrified 

 

 

-0.003 3.140 -1.214 *** 

 

(0.004) (4.841) (0.657) 

 
Pretreatment 

Controls Y Y Y 

 N 1018 1124 1022 

 
R

2
 0.3048 0.4655 0.3136 

 Table 5 displays the marginal effects from three separate probit 

regressions using TVA power contract status in 1959 as the 

outcome variable of interest. Pretreatment controls include all X 

variables described in the text with the inclusion of geographic 

features: Bays, Lakes, Swamps, Rivers, and County Elevation 

Range (Elevation Max - Elevation Min). Robust standard errors 

are in parenthesis. 
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Table 4.6: First Stage Regression Results- The Effect of Distance on TVA Power 

Contracts 

First Stage Regression Results 

 

Per Capital 

Retail Sales 

Farm 

Electrification 

Ln(Distance) -0.087 *** -0.101 *** 

 
(0.02) 

 
(0.03) 

 Year FE Y 

 
Y 

 State FE x Year FE Y 

 
Y 

 Year FE x Controls Y 

 
Y 

 N 6108 

 
5087 

 F-Statistics 20.16 

 

21.28 

 * p<.1 **p<.05 ***p<.01 

   Note: The Stock-Yogo Value for 10% bias is 16.38 
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Table 4.7: OLS and IV Results – The Effect of TVA Power Contracts on Economic 

Activity 

Per Capita Retail Sales 

 
OLS Results IV Results 

 
1 2 3 4 

TVA  1.904 *** 0.057 

 

-0.018 

 
-0.12 

 

 
(0.07) 

 
(0.11) 

 
(0.09) 

 
(0.599) 

 Year FE N 

 
Y 

 
Y 

 
Y 

 State FE x Year FE N 

 
Y 

 
Y 

 
Y 

 Year FE x Controls N 

 
N 

 
Y 

 
Y 

 N 6252 

 

6252 

 

6108 

 

6108 

 * p<.1 **p<.05 ***p<.01 

       (a) 

Note: The dependent variable is retail sales per capita in year 2010 dollars.  

 

Farm Electrification Rate 

 
OLS Results IV Results 

 
1 2 3 4 

TVA  0.525 *** 0.021 *** -0.010 

 

0.022 

 

 
(0.001) 

 
(0.010) 

 
(0.008) 

 

(0.049) 

 Year FE N 

 
Y 

 
Y 

 
Y 

 State FE x Year FE N 

 
Y 

 
Y 

 
Y 

 Year FE x Controls N 

 
N 

 
Y 

 
Y 

 N 5207 

 

5207 

 

5087 

 

5087 

 * p<.1 **p<.05 ***p<.01 

         

 

 (b) 
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Table 4.8: First Stage Estimates for REA and TVA  

Per Capita Retail Sales 

 

TVA REA TVA x REA 

ln(Distance) -0.208 *** 2.12 *** -0.176 

 

 

(0.031) 

 

(0.401) 

 

(0.343) 

 Land Gradient (1000 ft) -0.003 *** 0.226 

 

-0.200 

 

 

(0.0001) 

 

(0.246) 

 

(0.135) 

 House Ag. Com 0.104 ** 2.277 *** 2.26 *** 

 

(0.052) 

 

(0.997) 

 

(0.885) 

 F-Statistic(3, 978) 16.75 

 

12.33 

 

3.22 

 * p<.1 **p<.05 ***p<.01 

      (a) 

 

Farm Electrification Rate 

 

TVA REA TVA x REA 

ln(Distance) -0.214 *** 1.89 *** -0.185 

 

 

(0.022) 

 

(0.416) 

 

(0.331) 

 Land Gradient (1000 ft) 0.037 *** -0.131 

 

-0.237 * 

 

(0.010) 

 

(0.258) 

 

(0.135) 

 House Ag. Com 0.065 

 

2.162 ** 2.178 ** 

 

(0.052) 

 

(0.994) 

 

(0.884) 

 F-Statistic(3, 961) 30.28 

 

9.93 

 

3.37 

 * p<.1 **p<.05 ***p<.01 

      

     (b) 
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Table 4.9: Second State Estimates for TVA and REA 

Per Capita Retail Sales 

 

OLS IV 

TVA -0.107 ** 0.116 

 

 

(0.058) 

 

(0.66) 

 REA  0.0052 *** 0.045 

 

 

(0.002) 

 

(0.055) 

 REA x TVA  0.0033 

 

-0.057 

 

 

(0.004) 

 

(0.101) 

 N 1018 

 

1018 

 * p<.1 **p<.05 ***p<.01 

     

(a) 

Farm Electrification Rate 

 

OLS IV 

TVA 0.006 

 

-0.061 

 

 

(0.011) 

 

(0.237) 

 REA  0.0038 *** -0.009 

 

 

(0.000) 

 

(0.024) 

 REA x TVA  0.00082 

 

0.012 

 

 

(0.0009) 

 

(0.032) 

 N 1000 

 

1000 

 * p<.1 **p<.05 ***p<.01 

    (b)
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Table 4.10: OLS Results – Manufacturing Value Added Sample 

Restricted Sample 

 
1 

 
2 

 
3 

 TVA  64.38 *** 25.26 

 
7.86 

 

 
(17.89) 

 
(25.60) 

 
(9.56) 

 Year FE N 

 
Y 

 
Y 

 State FE x Year FE N 

 
Y 

 
Y 

 Year FE x Controls N 

 
N 

 
Y 

 N 4528 

 

4528 

 

4496 

 * p<.1 **p<.05 ***p<.01 

      

(a) 

Unrestricted Sample 

 

1 

 
2 

 
3 

 TVA  43.25 

 
12.45 

 
-0.92 

 

 
(11.12) 

 
(12.65) 

 
(5.10) 

 Year FE N 

 
Y 

 
Y 

 State FE x Year FE N 

 
Y 

 
Y 

 Year FE x Controls N 

 
N 

 
Y 

 N 8336 

 

8336  

 

8136  

 * p<.1 **p<.05 ***p<.01 

      

(b) 
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CHAPTER 5: THE WORLD WITHOUT THE TVA 

 Thus far the analysis has focused on what the world is like in the Tennessee 

Valley due to the existence of the TVA. It has been shown how the TVA acquired 

properties through the use of eminent domain, how the construction of TVA reservoirs 

led to increases in malaria due to increases in sitting water, and how TVA electric 

contracts did not spur economic development as previously believed. Yet, all of these 

examinations are not unique to the TVA. Had another agency come along to develop the 

water power potential of the Tennessee River, it too would have faced the problem of 

land assembly for construction and flooding, it would also have to consider the 

environmental impacts of dam construction, and it also would have had to dispose of the 

electricity generated as a byproduct of the dams. Thus one question that comes out of this 

analysis is how different the Tennessee Valley is as a result of the TVA compared to 

what the development would have looked like under different leadership, different 

government agencies, or through private development.  

 To answer this question, there are three possible counterfactuals that are 

interesting to consider. First, one must ask what the Tennessee Valley would have looked 

like had David Lilienthal not assumed control of the agency. Following the fallout with 

Arthur Morgan and Lilienthal’s appointment as the head of the TVA board of directors, 

the goals of the TVA shifted from development agency to electrification. The second 

counterfactual to consider is what would have happened had the TVA not been 

established, but the USACE went forward with its plans to develop the Tennessee River 
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watershed. To examine this counterfactual it is important to understand how the USACE 

constructed and operated its existing dams. The history of Wilson Dam in Muscle Shoals 

will provide some insight into how the USACE would have developed the water and 

power resources of the Tennessee Valley. The third, and perhaps the most interesting 

question is determining what the region would have looked like had the river system been 

left for private development. Each of these will be examine at length in the following 

text.  

5.1 Arthur Morgan and David Lilienthal  

When the TVA was established in 1933, Arthur Morgan was appointed the head 

of the TVA Board of Directors. He viewed the TVA as an agency that could bring 

development to the region. In fact, early on, Morgan was attacked in the press for 

initiating programs that did not necessarily fall under the umbrella of TVA legislation. He 

made efforts to change farming practices in the hills of Tennessee, where crops such as 

wheat and corn were difficult to grow. He insisted that crops such as beans would be 

quite profitable in the hills of Tennessee, and went so far as to aid in the establishment of 

a bean cannery (Morgan, AE). While Morgan enjoyed these side projects, his main role 

in the TVA was the construction of the dams given his background in civil engineering 

and dam construction. He had an established reputation from work on other major water 

projects throughout the country, such as dams along the Miami River in Ohio. His 

expertise would be used in pushing forward major projects such as Norris and Wheeler 

Dam.  
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Very quickly, Morgan’s other board members, David Lilienthal and Harcourt 

Morgan, particularly Lilienthal, wanted to focus the TVA’s energies on the electrification 

elements within the agency. Morgan and Lilienthal were diametrically opposed in how to 

distribute the electricity generated by the dams,  

“Morgan proposed that TVA enter into an agreement with the existing 

private utilities to distribute electricity; Lilienthal argued that it would be 

better to let a network of local public utilities handle the job.”
43

   

These internal conflicts ultimately led to Arthur Morgan’s firing and a new direction 

under the leadership of Lilienthal. Given this change in direction during TVA’s infancy, 

one must ask what the impact of this switch was, and what the path of the TVA would 

have been in the absence of Arthur Morgan. Had Morgan won the fight over the 

distribution of electricity, it is likely that the TVA would be no different than other major 

dams operated by the USACE, such as Hoover Dam, where the electricity is purchased 

and distributed by private utilities. As noted in the study of TVA electrification contracts, 

there was major growth in the service area of the TVA between 1935 and 1940, with 

major purchases of the Tennessee Electric Power Company’s assets in 1939, which 

followed Arthur Morgan’s firing, and the installation of Lilienthal as the head of the TVA 

Board of Directors in 1938. Clearly with Lilienthal at the helm, the TVA was set to 

expand its service area.  

While there was a large expansion of the TVA under the direction of Lilienthal, 

much of the groundwork was in place prior to his installation in 1938. The fight between 

                                                           
43

 http://www.tva.com/heritage/visionary/index.htm 
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Morgan and Lilienthal had been won by Lilienthal earlier, presumably by 1934, when the 

TVA signed its first electricity contract with Tupelo, MS. Additional legal groundwork 

was also already in place by 1938 following the decision in the Ashwander vs TVA suit in 

1936. While Morgan may have slowed the pace of expansion in the first year of the TVA, 

Lilienthal’s legal maneuvering of the TVA during its first 3 years set the stage for the 

rapid expansion as a public utility 

5.2 The USACE  

At the height of World War I (WWI), the USACE was commissioned to construct a 

dam in Muscle Shoals, AL that would take advantage of the steep land gradient in the 

Tennessee River to generate electricity for the production of fertilizer used in bombs for 

the war effort. Construction was slow; construction of Wilson Dam was not completed 

until the mid 1920’s, well after the end of WWI. Following its completion, the excess 

power generated, not used for fertilizer production, was sold to private utilities, primarily 

the newly formed utility holding company Commonwealth and Southern. During the 

1920’s, the possession of the dam was debated in Congress, and the USACE kept 

possession of the dam until the TVA Act was passed, whereby control passed from the 

USACE to the TVA. But what if the TVA was never established and the USACE did not 

have a part of its area stripped away.  

When construction of Wilson Dam began, there was no great plan to develop the 

Tennessee River and its tributaries, yet this would soon change. In 1926/27, the 

Mississippi River experienced a major flood which led to catastrophic failure of the 
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newly constructed levee system along the Mississippi River. This left the USACE 

scrambling for new ways to try to prevent major floods on the largest river system in the 

United States. The Missouri River, Ohio River, and the Tennessee River via Ohio River, 

all feed into the Mississippi River. The USACE devised plans to control these sources 

feeding the Mississippi by managing the flow of water into the Mississippi River. In 1930 

after extensive research, the USACE filed a report to the US Congress detailing plans to 

manage the Tennessee River watershed area. These plans abided by various federal water 

acts, which required that dam construction on interstate waterways be for navigation and 

flood control. They specified all locations that would eventually obtain a TVA dam, and 

the order in which the dams should be constructed in order to comply with the navigation 

components of existing federal legislation.  

These were the exact plans that the TVA followed after its establishment in 1933. The 

question is whether or not the USACE would have been able to follow their own plans 

had the TVA never been established. To answer this in part requires an examination of 

the appropriations that the TVA received from Congress. Starting in 1933-34, the TVA 

received over $800 million in federal funding to jumpstart its operations. At its peak 

during World War II (WWII) the TVA received over $2.5 billion in federal 

appropriations. Figure 5.1 shows the annual funding that the TVA received over its first 

27 years. For years when data ae reported, the average federal appropriation was $900 

million. The majority of dam construction occurred in the 1930’s when annual funding 

ranged from $400-$800 million. One question that arises is whether or not the USACE 

would have been able to handle this expansion. From Fishback and Kachanovskaya 
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(2011) it is clear that there were rapid increases in the funding of River and Harbor 

projects through various New Deal Agencies. From this work, it is clear that the 

construction along the Tennessee River would have been able to go forward in the 

absence of the TVA, and that the TVA appropriations could simply shift to the USACE, 

WPA, or PWA. 

One argument against this scenario is that the USACE may have specialized only in 

hydro capacity, or would have ignored electric generation altogether, whereas the 

electrification component of the TVA was very important. Given the that USACE had a 

history of constructing dams with electric generation capacity on the Tennessee River at 

Wilson Dam, and the 1930 report to US Congress included the engineering drawings for 

the Norris and Wheeler Dams constructed and operated by TVA, it is plausible that the 

USACE would have constructed dams on the main river channel of the Tennessee River 

in a similar fashion to the TVA.  

One further issue is that the Ashwander vs TVA decision may have changed the type 

of generation capacity that the TVA installed to extend its electricity. One can examine 

this claim by examining the distribution of generation capacity that the TVA had at 

various stages in its existence. Figure 5.2 shows this distribution. Between 1934 and 

1939, the generation capacity was 100 percent hydroelectric. In 1940, the TVA leased 

some capacity from a coal fired plant in Memphis, TN, which accounted for almost 7 

percent of TVA capacity. As late as 1950 over 93 percent of TVA’s generation capacity 

came from the dams. Given that the USACE designed the initial plans carried out by the 
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TVA and the TVA’s commitment to hydro, it does not appear as through the agency 

responsible for construction and operation changed the mix of generation capacity. The 

TVA did not alter its mix of generation capacity until after WWII, when it had exhausted 

the hydro capabilities of the river. Over the course of the 1950’s, coal began the dominant 

source of power. By 1960, the coal/hydro mix of the TVA mirrored private utilities in the 

region.  

Had the USACE been in control of the newly constructed dams, the electricity 

generated at the dams likely would have been sold to private utilities for distribution in 

their own networks, as was the case with Wilson Dam prior to the creation of the TVA. 

This would have allowed private firms to continue to expand their own distribution 

networks that were halted under the TVA. Given the presence of state and federal utility 

regulation and the formation of the Rural Electrification Act, it is likely that much of the 

growth in distribution would have been similar in the absence of the TVA.  

5.3 No TVA, No USACE 

Suppose for a moment that the USACE did not set out to draw up plans for the 

taming of the Tennessee River. In this world, would there have been development of the 

watershed, and would electricity have been extended to the masses? In some ways, this 

depends on another piece of federal legislation passed in 1920, the Federal Power Act of 

1920 (FPA), which regulated the construction of dams on interstate waterways. Up until 

the passage of this act, private utilities were free to construct dams on rivers as long as 

they met the requirements of state regulators. The effect of this legislation can be seen by 
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the vintage of various dams in the Southeast United States constructed by utilities. During 

the debates over the FPA, Congress stopped authorizing the construction of dams on 

interstate waterways, which induced some utilities to move towards coal fired power 

plants. However, after the act was passed some new dam construction began on small 

interstate waterways while other utilities moved to coal fired plants.  

 Due to the delay and uncertainty associated with the congressional process of the 

FPA, coal fired plants, such as the Gorgas Steam Plant operated by Alabama Power, 

became prominent. Gorgas was opened in 1917 and was used to provide electricity 

during the construction of Wilson Dam by the USACE.  

Once the uncertainty surrounding the FPA was removed, private utilities began 

constructing hydroelectric dams along interstate waterways when it was profitable to do 

so. For instance, Alabama Power constructed multiple dams forming reservoirs along the 

Coosa, Tallapoosa, and Black Warrior Rivers, all of which were constructed after the 

FPA. Alabama Power may have had an easier time constructing dams on the Tallapoosa 

and Coosa Rivers because only small sections of those rivers are located in Georgia. On 

the other hand, companies located in states with large interstate waterways had more 

difficulty with the FPA.  For instance, there is no evidence that the Tennessee Electric 

Power Company constructed additional dams following the passage of the FPA, 

therefore, the FPA may have limited the willingness of firms to go through the approval 

process to some extent.  
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In 1928, when the Commonwealth and Southern Holding Company was established, 

it merged several Southern and Midwestern electric utilities under the same corporate 

umbrella. Given the experience of Alabama power at constructing dams and its history 

with coal fired power plants prior to consolidation with Commonwealth and Southern, 

Commonwealth and Southern was well positioned to take advantage of the natural 

resources of the Tennessee River had they chosen to do so. Alternatively, they could have 

used their experience in coal fired plants to generate and distribute electricity at the 

lowest possible cost.  

5.4 Closing Remarks  

At the end of the thought experiment, it seems as though two things are clear: most if 

not all of the dams that TVA eventually constructed would have been constructed by 

either the USACE or privately by Commonwealth and Southern. In these cases, the land 

assembly problem and malaria problems would have faced either the USACE or 

Commonwealth and Southern. Electricity would have also been generated and distributed 

under each of these scenarios.  Had the dams not been constructed electricity would have 

been provided privately through the subsidiaries of Commonwealth and Southern or 

through the cooperative utilities that formed under the REA. All of this evidence suggests 

that if the TVA had never been established as a part of the New Deal, the amount of 

electricity provided in the Tennessee Valley would not have been lower than under the 

TVA. The evidence also suggests that the price of electricity in the Tennessee Valley 

might have been similar in the absence of the TVA.  
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Figure 5.1 TVA Annual Appropriations from Congress  
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Figure 5.2 TVA Generation Capacity Mix 
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