
EXTENDING THE GRID: THE INITIAL YEARS OF THE RURAL
ELECTRIFICATION ADMINISTRATION FROM 1935-1940

Item Type text; Electronic Thesis

Authors Mclaren, Andrew Raymond

Citation Mclaren, Andrew Raymond. (2009). EXTENDING THE GRID:
THE INITIAL YEARS OF THE RURAL ELECTRIFICATION
ADMINISTRATION FROM 1935-1940 (Bachelor's thesis, University
of Arizona, Tucson, USA).

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:25:51

Item License http://rightsstatements.org/vocab/InC/1.0/

Link to Item http://hdl.handle.net/10150/192526

http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/192526


 
 

 
 

EXTENDING THE GRID: 
 

THE INITIAL YEARS OF THE RURAL ELECTRIFICATION ADMINISTRATION 
FROM 1935-1940 

 
By 

 
ANDREW RAYMOND NICOL MCLAREN 

 
 
 
 
 
 
 
 
 

A Thesis Submitted to The Honors College 
 

In Partial Fulfillment of the Bachelor’s degree 
With Honors in 

 
Economics 

 
THE UNIVERSITY OF ARIZONA 

 
May 2009 

 
 
 
 

Approved by: 
 
______________________________ 
 
Price V. Fishback 
Economics Department 



 McLaren 2 
 

 

STATEMENT BY AUTHOR 
 
  
 I hereby grant to the University of Arizona Library the nonexclusive worldwide right 
to reproduce and distribute my thesis and abstract (herein, the “licensed materials”), in whole 
or in part, in any and all media of distribution and in any format in existence now or 
developed in the future. I represent and warrant to the University of Arizona that the licensed 
materials are my original work, that I am the sole owner of all rights in and to the licensed 
materials, and that none of the licensed materials infringe or violate the rights of others. I 
further represent that I have obtained all necessary rights to permit the University of Arizona 
Library to reproduce and distribute any nonpublic third party software necessary to access, 
display, run, or print my thesis. I acknowledge that University of Arizona Library may elect 
not to distribute my thesis in digital format if, in its reasonable judgment, it believes all such 
rights have not been secured.  
 
 
 

SIGNED: _____________________________ 



 McLaren 3 
 

 

Abstract 

 

The Rural Electrification Administration (REA), a New Deal program created in 1935, was a 

government agency that attempted to dramatically increase the low levels of electrification seen 

in the rural areas of the United States at the time.  This paper highlights the development of the 

REA and the impact of the program in its nascent years from 1935 to 1940.  Most of the 

literature concerning the REA contends that the initiative had a substantial influence in doubling 

the level of rural electrification from 1935 to 1939.  This thesis concurs with most assessments 

that praise the program’s success and especially highlights the impetus for change that the REA 

provided.  Furthermore, this paper, through the use of econometric analysis, attempts to make an 

empirical estimate of the actual impact that the REA had in increasing rural electrification from 

1935 to 1940.  Considering other factors that influenced electrification, the paper finds that the 

REA potentially did not have as great of an impact on the change in rural electrification as some 

have contended.  Nonetheless, much of the analysis has downward endogeneity biases, which 

underestimate the actual effect of the REA.  After accounting for this issue, the impact of the 

REA in this analysis better corresponds with the literature.  
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Introduction 

Life without electricity is difficult to imagine for most people in the industrialized world.  

However, the vast majority of rural American society in the 1920s did not reside in homes with 

electricity.  Meanwhile, a considerable portion of city-dwellers had enjoyed the benefits of 

power for decades.  Because of this disparity between the city and the country, rural 

electrification became a goal for an increasing number of Americans after the end of the First 

World War.  Extending electricity to more rural areas was expensive for private power 

companies, especially when compared to the lower costs associated with providing power for 

more urban areas.  Utility companies in the 1920s were reluctant to electrify much of the 

countryside, and this left the United States lagging behind Europe and Canada with regards to 

providing the grid to more agrarian regions of the country.  Nonetheless, the American political 

realignment of 1932 reflected many of the beliefs and desires of those who supported rural 

electrification. 

President Franklin Delano Roosevelt and his New Deal ushered in an era of 

unprecedented government intervention in the economy, including federal action with regards to 

rural electrification.  The creation of the Rural Electrification Administration (REA) in 1935 was 

a watershed moment for federally funded rural electrification projects in the United States.1  The 

government established the REA as a lending agency to groups who submitted projects for 

electrifying rural areas across the country.  The REA quickly accelerated the process of rural 

electrification in the United States, helping to raise the total percentage of electrified homes in 

                                                 
1 Ronald C. Tobey, Technology as Freedom: The New Deal and the Electrical Modernization of the American Home 
(Los Angeles: University of California Press, 1996), 112. 
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the American countryside from roughly 11 percent in 1935 to approximately 22 percent on June 

30, 1939.2 

At first glance, the REA had stunning success in its initial years.  There are a number of 

factors that contributed to the more than two-fold increase in rural electrification in the second 

half of the 1930s.  These developments include the success of utility cooperatives, improved 

technology, and changing demographics.  Some of these changes are directly the result of the 

REA, and some are not.  Nonetheless, the literature written about this topic largely comes to the 

same conclusion: the REA provided the impetus for increasing rural electrification in the United 

States, leading to significant progress in a previously stagnant sector for the development of the 

American electrical grid.  However, such literature has somewhat overlooked the actual, 

empirical amount of this impact, and this paper attempts to answer how much of an influence the 

REA truly had.   

Background to the Creation of the REA    

The main reason for a lack of widespread rural electrification prior to the creation of the 

REA was the high costs associated with extending power lines to more remote areas and the 

unwillingness of utility companies to undertake such projects.  The electric industry began in the 

1880s in the United States, and the economic benefits of the new technology were vast.  Many 

businesses recognized that electricity would significantly increase their productivity.  As a result, 

countless firms tried to set up in areas that were easily accessible to power lines.  Along with 

facilitating commerce, Americans began to learn about the tremendous benefits of electricity in 

the home.  Domestic power, especially among urban city dwellers, was increasingly seen as a 

necessary part of American life at the turn of the 20th century.  

                                                 
2 United States, Rural Electrification Administration, 1939 Report of Rural Electrification Administration 
(Washington: GPO, 1940), IV. 
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The high levels of capital investment required to generate and distribute electricity led the 

nascent utility companies to focus on more densely populated urban areas where more potential 

users were present.  After the end of the First World War, almost half of all urban residents were 

enjoying the benefits of electrical energy, with 47 percent of urban homes receiving electricity 

by 1920.3  However, rural America was left in the dark at this time, with only 1.6 percent of farm 

homes receiving electricity in the same year.  Ten years later in 1930, the percentage of urban 

dwellings electrified increased to 85 percent while only 10 percent of rural abodes had the same 

luxuries.4  At this time, the costs associated with constructing rural power lines were anywhere 

from $1500 to $3000 per mile.  The construction of urban lines, which was not as necessary 

since the urban grid was already quite developed, on average cost less than half of the price for 

building rural lines.   

This disparity between urban and rural America in the beginning decades of the 20th 

century reflected a greater trend of urbanization that had accelerated towards the end of the 19th 

century.5  After witnessing the benefits of electricity in a more urban setting, many individuals 

hoped that power in rural society would have a similar advantageous effect.  Electricity for rural 

inhabitants could provide running water, refrigeration, and sanitation along with decreasing the 

hardships of farm life at the time.  A 1919 United States Department of Agriculture study found 

that rural families on average spent more than 10 hours per week bringing water from its source 

to their kitchen because of a lack of running water.6  The addition of electricity had the potential 

                                                 
3 The Twentieth Century Fund, Electric Power & Government Policy: A Survey of the Relations Between the 
Government and the Electric Power Industry (Baltimore: The Lord Baltimore Press, 1948), 3. 
4 David E. Kyvig, Daily Life in the United States: 1920-1939 (Westport, Connecticut: Greenwood Press, 2002), 55.   
5 Clayton D. Brown, Electricity for Rural America: The Fight for the REA (Westport, Connecticut: Greenwood 
Press, 1980), XV. 
6 Brown, Electricity for Rural America, XIII. 
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to alleviate such chores along with countless other difficult tasks, allowing for not only a greater 

quality of life, but also higher levels of productivity on the farm.   

The first two decades of the 20th century saw little development of power lines in rural 

areas because of the reluctance of private utility companies to extend the grid.  The heavy capital 

investment required for enabling power distribution in sparsely populated areas did not appear to 

be profitable for the utility companies.  The private firms also feared that less wealthy rural 

customers would have more trouble affording their services.  Unlike urban customers, private 

utility companies often expected rural customers to help in financing the construction of power 

lines, especially in more remote areas.7  Among a demographic of rural customers who were on 

average poorer than their urban counterparts, having to make such an investment made the 

construction of lines even more difficult and unlikely.  Furthermore, in the rural areas where 

utility companies extended electrical lines, service rates at the time averaged 10 to 12 cents per 

kilowatt-hour, which was more than twice the average of 5 cents per kilowatt-hour paid by urban 

customers.8   

Nonetheless, by the end of the 1920s, more than 30 states had rural power programs.  In 

addition, the Committee on the Relation of Electricity to Agriculture (CREA) formed in 1923.  

CREA attempted to better coordinate state public power programs and private utility companies 

in their efforts to accelerate the development of the rural grid.  Through a number of its 

initiatives, including increased research into the effects of electricity on agriculture along with its 

call to develop techniques to reduce rural service rates, CREA was able to bring greater 

awareness to the process of rural electrification in the United States.  These developments 

reflected the growing desire of many individuals to increase rural electrification, which was 

                                                 
7 Brown, Electricity for Rural America, 5.   
8 Ibid, 5.   
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increasingly seen as a necessary part of 20th century American life for all citizens.9  However, the 

ensuing economic downturn of the 1930s brought an end to CREA and many of the state 

programs because of a lack of sufficient funding.  D. Clayton Brown (1980, 3) describes CREA 

as a “half-hearted attempt, too lacking in commitment to succeed.  Not until CREA had run its 

full course, however, was it clear that the farmer could not rely on the power industry for 

service.”10  The plight of CREA was yet another example to many proponents of rural 

electrification that private utility companies were extremely wary of extending the grid to the 

countryside.        

Many believed that electricity on the farm had the potential to both improve life and 

increase productivity in the agricultural sector.  The 1920s were a time of prosperity for most 

sectors of the economy.  However, agriculture struggled during the decade for a number of 

reasons.  The First World War significantly strained the agricultural production of Europe, and 

the belligerent nations looked elsewhere for food, especially the United States.  The increased 

demand for American agricultural products during the war resulted in a time of prosperity for 

many American farmers.  The boom convinced a number of farmers to remain in the industry, 

momentarily stemming the trend of many Americans to move to the cities for work. 

After the end of the First World War, however, European demand for foreign foodstuffs 

decreased.  The global post-World War I agricultural market revealed that there were too many 

farmers in the American economy.  The substantial amount of farm foreclosures in the 1920s, 

especially in the grain-producing regions of the Midwest, reflected the poor economic situation 

in agriculture at the time.  For example, one out of nine farms was foreclosed in Iowa from 1921 

                                                 
9 Morris Llewellyn Cooke, “The Early Days of the Rural Electrification Idea: 1914-1936.”  The American Political 
Science Review 42.3 (1948): 438. 
10 Brown, Electricity for Rural America, 3. 
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to 1932.11  In Ohio, the foreclosure rate in 1932 was 22 times greater than it had been from 1910 

to 1914.12  The agricultural downturn of the 1920s, coupled with the ensuing Great Depression, 

made life incredibly difficult for many of America’s farmers.  Furthermore, many proponents of 

rural electrification believed that electricity was critical for maintaining the agrarian traditions of 

certain regions of the United States, especially the South and the Midwest.  These advocates 

contended that electricity would modernize the farm and give farmers an incentive to keep 

working their land instead of moving to larger cities to make a living.  On the other hand, some 

argued that electrifying the countryside would negatively encourage unproductive farmers to 

remain in rural areas instead of adopting more modern and urban work.13  Nonetheless, a number 

of politicians at the federal level, especially those from more rural states, believed it was finally 

time to have the federal government tackle the issue of rural electrification in order to improve 

the state of the agricultural sector.  In the eyes of many, the state of the overall economy in the 

1930s made improvement in agriculture even more important.   

A political swing from the conservatism of the 1920s to the liberalism of the 1930s had 

another effect in increasing the cause for rural electrification.  Republican President Herbert 

Hoover was largely apprehensive of federal government involvement in electrification during his 

time in office from 1929 to 1933.  This view was most notable when in 1930 he refused a 

proposal for a federal rural electrification program from Morris L. Cooke, the man who would 

become the first head of the REA.14  Hoover hoped that private businesses and the growing 

number of state rural electrification authorities would work together to increase the distribution 

                                                 
11 Lee J. Alston, “Farm Foreclosures in the United States During the Interwar Period,” The Journal of Economic 
History 43.4 (1983): 888. 
12 J.I. Falconer, “History of Farm Debt Adjustment Activities,” Journal of Farm Economics 16.2 (1934): 293. 
13 S.H. McCrory, “Problems Involved and Methods Used in Promoting Rural Electrification,” Journal of Farm 
Economics 12.2 (1930): 325. 
14 Arthur Meier Schlesinger, The Politics of Upheaval, 1935-1936 (Boston: Houghton Mifflin Harcourt, 2003), 381. 
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of power lines, but he did not desire federal involvement in such projects.15  The Great 

Depression, which caused many of these state programs to close down and put more of an onus 

on the utility companies, seriously damaged the chances of success for Hoover’s approach.   

Hoover’s successor, President Franklin Delano Roosevelt, came into office in 1933.  

Roosevelt’s interest in rural electrification was demonstrated by his creation of the New York 

Power Authority (NYPA) in 1931 during his time as governor of New York.16  The NYPA, 

much like many of the state public power programs, was founded to generate electricity, 

especially through the use of hydroelectric generating plants, and to provide power at a low-cost 

throughout the state.  Prior to Roosevelt’s inauguration, the condition of the sagging economy 

left progress for rural electrification in jeopardy.  Roosevelt’s administration hoped to tackle the 

issue in an unprecedented manner.          

The political beliefs of Roosevelt and his supporters had an effect on the creation of 

government sponsored rural electrification.  Much of the political ideology of Roosevelt’s New 

Deal stemmed from the Progressive era of a generation earlier.  Supreme Court Justice Louis 

Brandeis was an influential figure in this school of thought.  Brandeis distrusted monopolies and 

their concentration of power.17  The large private utility companies had a very powerful position 

in their industry, and the New Dealers hoped that the increased competition from government 

backed rural electrification would decrease the influence that the utility companies enjoyed.  On 

a moral level, many people, including a number of New Dealers, believed that electricity was a 

basic necessity in the modern world, and that everyone deserved the right to have it.  Because of 

the reluctance of private utility companies to extend the grid to more remote areas, they believed 

                                                 
15 Brown, Electricity for Rural America, 29.   
16 Cooke, “Early Days of Rural Electrification,” 441.   
17 Richard P. Adelstein, “Islands of Conscious Power: Louis D. Brandeis and the Modern Corporation,” The 
Business History Review 63.3 (1989): 615. 
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that government intervention was necessary in order to provide people with a good that was 

increasingly being seen as an entitlement to everyone.18  On a political side as well, government 

leaders saw the issue as a chance to gain support from those who would benefit most from rural 

electrification. 

Compared to the United States, rural electrification in Europe had occurred with greater 

success.  Half of France’s population lived in rural areas during the early part of the 20th century, 

yet 71 percent of rural homes in the country were electrified in 1930.  At the same time, 

Czechoslovakia had 70 percent rural electrification while 50 percent of rural Denmark enjoyed 

electric service.19  Utility cooperatives had played a major role in leading to this progress in 

Europe.  As with any other form of cooperatives, utility cooperatives are made up of an 

association of people who jointly own the group and strive to provide a good, in this case 

electricity, for its members.20  Unlike a standard company, profits are not the primary goal of a 

cooperative.  Instead, fairly and cheaply providing the good or service for its members is the 

main objective.  In addition, earnings are either reinvested into the body and/or redistributed 

among members in the form of a dividend.  Utility cooperatives had been successful in helping 

to develop the electrical infrastructure of more rural areas in Europe largely because the 

economic motives of cooperatives differed from more traditional businesses and were better 

suited to the rural marketplace.21  For the most part, cooperatives did not generate their own 

power, but instead bought wholesale power from private utility companies and constructed 

power lines to distribute the electricity.   

                                                 
18 Harold E. Pinches, “Economic Aspects of Rural Electrification,” Journal of Farm Economics 20.1 (1938): 370. 
19 Brown, Electricity for Rural America, 17.   
20 Randall E. Torgerson, “Farmer Cooperatives,” Annals of the American Academy of Political and Social Science 
429 (1977): 91.   
21 Brown, Electricity for Rural America, 17. 
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Progress with providing electricity for the countryside had also occurred in non-European 

countries.  Proponents of rural electrification in the United States especially highlighted the 

growth seen with electrifying the more agrarian areas of the Canadian province of Ontario, 

where 27 percent of the rural population received electrical service as early as 1908.  Rural 

electrification supporters believed similar success at home was possible.22  They believed that the 

economic motives of cooperatives were better suited for a sector of the electrical industry that 

private utility companies had deemed unprofitable.   

Additionally, the early success of the Tennessee Valley Authority (TVA), another New 

Deal program that began in 1933, convinced many that government intervention on a larger scale 

with regard to rural electrification was workable in the United States.23  A number of other New 

Deal programs, including the Agricultural Adjustment Administration (AAA), hoped to deal 

with issues on the farm.  These programs hoped to improve the plight of the farmer even though 

in some instances, most notably the widespread destruction of crops under the AAA, the actions 

of these initiatives were not always beneficial.  All of these factors influenced policy making for 

Roosevelt’s administration.  The time had seemingly come for significant government 

involvement with regards to rural electrification  

The REA Begins  

The REA was initially set up as a relief organization.  Under executive order 7037, 

President Roosevelt created the Rural Electrification Administration on May 11, 1935.24  The 

new government agency was appropriated $100 million.  In essence, the REA served as a 

government-lending agency whose purpose was to determine which groups should receive 

                                                 
22 E.F. Dow, “Progress of Rural Electrification,” The Journal of Land & Public Utility Economics 13.2 (1937): 211. 
23 Gregory B. Field, “’Electricity for All’: The Electric Home and Farm Authority and the Politics of Mass 
Consumption, 1932-1935,” The Business History Review 64.1 (1990): 58. 
24 Franklin D. Roosevelt, “Executive Order 7037: Establishing the Rural Electrification Administration” 11 May 
1935, <http://www.presidency.ucsb.edu/ws/index.php?pid=15057> (accessed 30 January 2009).   
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money in order to undertake rural electrification projects.  Morris L. Cooke was named the first 

head of the REA.  He had to choose between private utility companies, municipal power 

districts, and utility cooperatives as the recipients of the government loans.  Cooke, as opposed to 

others, was somewhat reluctant to lend exclusively to cooperatives, and he believed that 

electrification could be achieved through government cooperation with the private utility 

companies as well.25  However, the passage of the Public Utility Holding Company Act of 1935 

was extremely detrimental to potential collaboration between the two.  The 1935 Act, much in 

the same vein as other regulatory initiatives against big business during the New Deal, severely 

restricted the scope of private utility companies and limited the amount of area that they were 

able to serve.26  This, along with success of cooperatives abroad and the ideologies of many rural 

electrification proponents, led Cooke to change his position and lend primarily to cooperatives.   

The REA placed only two restrictions on the cooperatives.  Cooperatives were not 

allowed to compete directly with utility companies, and their members were unable to live in 

areas that a utility served or within a municipality that had a population of 1500 people or 

more.27  Furthermore, the cooperatives during the early stages of the REA, much like the foreign 

cooperatives that many hoped to emulate, decided against power generation initially and focused 

on building power lines to disseminate wholesale power that they had purchased from private 

companies.   

After the initial months of the new program, Cooke realized that the REA’s status as a 

relief organization was untenable.  Relief programs had to spend 25 percent of their funding for 

employment with the lion’s share of jobs going to those who were previously unemployed; 

                                                 
25 Brown, Electricity for Rural America, 47.   
26 Thomas K. McCraw, Prophets of Regulation: Charles Francis Adams, Louis D. Brandeis, James M. Landis, 
Alfred E. Kahn (Cambridge, Massachusetts: Harvard University Press, 1984), 170.   
27 Brown, Electricity for Rural America, 69.   
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however, most of these workers were unskilled, and the nature of constructing electrical lines 

required a number of skilled workers.  More importantly, Cooke believed that the REA should 

“constitute a permanent part of the government’s activities.”28 

The Rural Electrification Act of May 20, 1936 made the REA into an independent agency 

that would lend primarily to cooperatives at a below market level interest rate of three percent 

with a 25-year amortization period.  The Reconstruction Finance Corporation would fund the 

REA with $50 million for the next two years, and for the following eight years, Congress was 

able to fund the REA with up to $40 million per year.29  Additionally, states with a smaller 

percentage of electrified farms would receive more funding.  Cooke achieved his goal of making 

the agency a more permanent program as the REA was promised additional funding until 1946. 

Morris Cooke, the first head of the REA, served as the director of the Giant Power Board, 

Pennsylvania’s rural electrification authority in the 1920s.30  He worked with Roosevelt during 

his time as governor in New York as well.  Cooke’s relationship with Roosevelt led the new 

president to have Cooke consult him on issues with regards to rural electrification.  Cooke 

delivered a report to Roosevelt in 1934, and many of its recommendations were included in the 

eventual structure of the REA. 31  In his report, Cooke estimated that electrifying 500,000 farms, 

at an average of three farms per mile, would cost $112 million, or $225 per farm.  Put in different 

terms, Cooke proposed that rural lines could be constructed at less than $1000 per mile, which 

was less than the market rate of more than $1500 per mile that private utilities quoted.  He also 

believed that if new generating plants were necessary for every one of these 500,000 farms, an 

                                                 
28 Brown, Electricity for Rural America, 57. 
29 Vincent D. Nicholson, “The Rural Electrification Act of 1936,” The Journal of Land & Public Utility Economics 
12.3 (1936): 317. 
30 Cooke, “Early Days of Rural Electrification,” 442.   
31 Ibid, 445. 
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additional $87 million would be required.32  Cooke also spoke in the report about his desire to 

carry electrification to 50 to 75 percent of the nation’s farmers. 

Two other key players in the development of the REA were Senator George Norris of 

Nebraska and Representative Sam Rayburn of Texas.  They co-sponsored the bill that brought 

about the 1936 Act that made the REA a more permanent government program.  Norris was well 

aware of foreign rural electrification projects that had successfully used cooperatives, and he 

hoped to employ similar programs in the United States.33  He also played a significant role in the 

creation of the TVA.  Rayburn, unlike many others, encouraged cooperation between the 

government and private utility companies, yet he still supported the bill.34  Government 

involvement in rural electrification and public power was also a top priority for Representative 

John Elliott Rankin of Mississippi.  He co-sponsored the TVA bill of 1933 with Senator Norris.35  

Rankin’s district was the first to have total public power as a result of the TVA, and he was also 

instrumental in the passage of the REA.  In the same vein as Louis Brandeis, Rankin was 

convinced that private utility companies were too greedy to provide electricity to the countryside, 

and he believed that public agencies were necessary to complete such a goal.   

Results of the REA in its Initial Years (1935-1940) 

The first year of the REA did not see tremendous results because of the uncertainty seen 

in its course of direction.  However, once Cooke decided that cooperatives should be the primary 

recipients of government funding, the effectiveness of the REA increased.  The establishment of 

the REA as a permanent program in 1936 had an even greater impact on its success.  The REA 

                                                 
32 Morris Llewellyn Cooke, "National Plan for the Advancement of Rural Electrification under Federal Leadership 
and Control with State and Local Cooperation and as a Wholly Public Enterprise," Franklin Delano Roosevelt 
Presidential Library, Cooke Papers Box 230 (1934): 9.    
33 Tobey, Technology as Freedom, 46.   
34 Clayton, Electricity for Rural America, 61.   
35 Tobey, Technology as Freedom, 122. 
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and cooperatives began to work together much better than previously after the restructuring seen 

with the 1936 Act.  Cooperatives had to prepare reports for the REA that detailed the possibility 

of successfully implementing an electrification project in their region.  In exchange, the REA not 

only granted loans, but also, through new technologies and innovations, developed techniques 

that reduced the cost of laying cable from the range of $1500 to $2000 per mile to less than 

$1000 per mile.36  By 1939, the average construction costs had been lowered to $825 per mile, 

which included the overhead costs of the cooperatives.37  It cannot be overlooked that the lower 

construction costs were also the result of below market interest rates for the loans that the REA 

issued.  The government was subsidizing these lower costs through the REA’s friendly three 

percent interest rates.  However, only one percent of loans during the first 40 years of the REA 

defaulted, which has led some to argue that the REA largely paid for itself.38  Unlike private 

utility companies who used their profits to pay investors, non-profit utility cooperatives that 

borrowed from the REA used all of their revenues and income from operations towards repaying 

debts from REA loans.  By the end of 1938, 350 plus projects had begun in 45 states, serving 

nearly 1.5 million farms.  The following year, nearly 25 percent of all farms received service, up 

from 10 percent only four years earlier.39   

The REA also promoted unique financing programs specifically targeted to electrify 

poorer regions of the country, most notably seen with the “Arkansas Plan” that many 

cooperatives in the South implemented.  Some of the country’s poorest farmers, especially in the 

Southern states, had such little income that they could not even afford membership in an electric 

                                                 
36 John M. Carmody, “Rural Electrification: Progress and Future Prospects,” Journal of Farm Economics 20.1 (938): 
366. 
37 Richard A. Pence and Patrick Dahl, The Next Greatest Thing, (Ann Arbor, Michigan: University of Michigan 
Press, 1984), 75.   
38 Brown, Electricity for Rural America, X. 
39 United States, 1939 Report of Rural Electrification Administration, 3. 
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cooperative.  The Arkansas Plan allowed farmers to pay for cooperative memberships over time.  

The REA also sold participants in the Arkansas Plan electrical appliances at below market rates 

in order to encourage electrical use.  Rural electrification proponents had long argued that new 

recipients of power would have an incentive to purchase electrical appliances, which would 

stimulate the economy and help pay for the new technology.  In return for these favorable 

conditions, these poor farmers, as a sort of payment in kind, worked on REA projects in 

neighboring regions.40   

The Arkansas Plan is a good example of an innovative program that the REA 

implemented in order to stretch resources and provide electricity for those who would not have 

received power without assistance.  Even though the Arkansas Plan demonstrated the REA’s 

commitment to providing electricity for poorer regions, the data from REA loans during the 

1930s does not indicate that the government agency placed a greater focus on aiding poorer 

counties.  Since the REA in its design aimed to help states and counties with low levels of rural 

electrification, many loans naturally went to poorer regions since they frequently had lower 

levels of rural electrification.  The Arkansas Plan also embodied the REA’s belief that the 

purchase of electrical appliances was a vital factor for the sustainability of the program.  

Education is a key tenet of cooperatives, and the REA embraced this belief by coordinating 

campaigns that informed rural inhabitants about cost-cutting techniques and the benefits of 

electricity in the home and on the farm.41   

Brian Q. Cannon (2000, 134) highlights the grass roots movement for electrification that 

the REA facilitated in the rural West.42  The bureaucracy of the federal government increased 

                                                 
40 Brown, Electricity for Rural America, 70. 
41 Torgerson, “Farmer Cooperatives,” 102.   
42 Brian Q. Cannon, “Power Relations: Western Rural Electric Cooperatives and the New Deal,” The Western 
Historical Quarterly 31.2 (2000): 134. 
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tremendously during the New Deal; however, the REA, like a number of other New Deal 

programs, allowed for greater flexibility at the local level.  This might have to do with the fact 

that the REA was a lending agency.  Even if the REA had decided to lend the majority of its 

funds to private utility companies, the REA still would have had less federal government control 

when compared to other New Deal programs.  Nonetheless, the proliferation of REA-supported 

utility cooperatives seems to point to the development of a grass roots movement for rural 

electricity embraced by many in the countryside.  Cannon points out that many Westerners were 

excited by the ability to organize themselves and get electricity through a combination of their 

own work and government lending.43  Farmers had long complained about the reluctance of 

private utility companies to extend the grid, and many seized the chance to bring electricity to 

their homes in a new and different way.  Cannon’s findings are intriguing, especially considering 

that he argues that the Western states were most skeptical of the significant increase in 

government bureaucracy even after Roosevelt’s success in the region in the 1936 election.       

A great deal of the literature regarding the REA highlights the great success of the 

program in its initial years, the period in the second half of the 1930s that is the focus of this 

paper.  Many authors have pointed out that after the creation of the REA, rural electrification in 

the United States more than doubled in four years.  Others have praised the REA for its 

longevity, especially when comparing the agency to other New Deal programs that many 

economists have criticized.  Nonetheless, the key factor in evaluating the overall success of the 

REA is how much of an impact the program actually had in increasing rural electrification in the 

United States.  The consensus among most scholars is that the REA provided an impetus for 

stimulating the growth of rural electrification in the United States.  However, there is not a great 

deal of empirical evidence with regards to exactly how much of an impact the REA actually 
                                                 
43 Cannon, Power Relations, 136. 
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provided in influencing a rise in rural electrification during the 1930s.  This paper attempts to 

answer the question of how effective the REA itself was in increasing rural electrification during 

the 1930s in the United States.  

 

  

REA-financed power lines adjacent to a Nebraska road, circa 1937 (courtesy of HDR, Inc.) 

 

Before beginning any empirical analysis, it is important to note that the following 

analysis focuses on the beginning stages of the REA for a number of reasons.  The literature 

shows that the REA had great success initially in raising the percentage of electrified homes in 

rural areas of the United States.  The REA continued to electrify the countryside after the 1930s, 

and the agency had even greater success in terms of the total number of homes electrified in later 

years.  However, the increase in rural electrification, in terms of percentage, was never greater 

than the second half of the 1930s.  This is largely because rural electrification had occurred on 
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such a small scale prior to the REA, and even a small increase in magnitude would have had a 

substantial increase percentage wise.  Nonetheless, the gains seen in the 1930s are important to 

highlight because they established a model for future success.  This period is also important to 

observe because the REA was a New Deal program that, unlike some of the other government 

initiatives at the time, continued to survive long after Roosevelt’s presidency.  Analyzing the 

REA in its infancy while it was part of the New Deal provides a window into characteristics that 

led to its success.  Finally, looking at the REA during the war effort of the first half of the 1940s 

has the potential to skew the overall effect of the program because of circumstantial government 

involvement in different areas.  All of these factors make the second half of the 1930s an 

excellent period for studying the impact of the REA. 

The best approach to analyze the success of the REA in its first five years is to see how 

much of an impact the agency had in the overall increase in rural electrification in these early 

stages.  One of the best measures of the status of rural electrification at that time is the number of 

farm homes electrified in the United States after the creation of the REA in 1935.  The 1940 

Agricultural Census lists the number of farm homes with electricity in the more than 3,000 

counties of the United States, and the analysis will employ this data as the measure of rural 

electrification.44  The following equation is a general summarization of the factors that likely had 

an impact on the number of farm homes with electricity.   

 

Elec40 = a0 + a1REA + a2FCA + a3FSA + a4AAA + akXk + county vector +  

state policies40 + e40 

 

                                                 
44 United States, United States Department of Commerce, Sixteenth Census of the United States: 1940 (Washington: 
GPO, 1942). 
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The equation includes the REA loans along with the loans of the Farm Credit 

Administration (FCA), loans from the Farm Security Administration (FSA), and the grants from 

the Agricultural Adjustment Administration (AAA) to take land out of production.  These 

programs potentially affected rural electrification.  The equation also includes a vector of other 

factors (Xk)  that likely influenced the farmers’ choice to electrify  The final two parts of the 

equation are a vector of county fixed effects for each of the counties and a vector of state policies 

related to farms and electrification.  The county vector measures factors across counties that did 

not change over time but varied across counties and likely influenced the choice to electrify.   

The county vector therefore captures the effect of location, the terrain, the long term climate 

patterns, and the long-term county taxation and spending policies.  The state policies describe a 

series of state taxation, spending, and electric utility regulatory policies that had an impact on 

rural electrification and would have been the same across all counties within the states. 

If we run a cross-sectional regression for 1940, a problem arises because we cannot 

control for the specific county effects that do not vary across time.  One way to counter this 

problem is to examine the change in each of these variables between 1930 and 1940.  This leads 

to the following equation. 

 

ΔElec40-30 = β0 + β1 REA + β2 FCA + β3 FSA + β4 AAA33-37 + β5 ΔFauto39-29 + β6 ΔFtruck39-29 +     

β7 ΔFtract39-29 + β8 ΔPop40-30 + β9 ΔArea40-30 + β10 ΔRannea39-29 + β11 ΔRtsales39-29 +                   

β12 ΔAvesz39-29 + β13 ΔCrpval39-29  + state effects  + e40 – e30. 
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Where: 

ΔElec40-30 = Change in the number of farm homes electrified from 1930 to 1940 

REA = Total REA loans in the 1930s 

FCA = Total Farm Credit Administration (FCA) loans in the 1930s 

FSA = Total Farm Security Administration (FSA) loans in the 1930s 

AAA33-37 = Total Agricultural Adjustment Administration (AAA) spending from 1933-1937 

ΔFauto39-29 = Change in auto ownership on farms from 1929 to 1939 

ΔFtruck39-29 = Change in truck ownership on farms from 1929 to 1939 

ΔFtract39-29 = Change in tractor ownership on farms from 1929 to 1939 

ΔPop40-30 = Change in population from 1930 to 1940 

ΔRannea39-29 = Change in retail wages per employee from 1929 to 1939 

ΔRtsales39-29 = Change in retail sales per capita from 1929 to 1939 

ΔAvesz39-29 = Change in crop acres per farm from 1929 to 1939 

ΔCrpval39-29 = Change in value of all crops from 1929 to 1939 

 

 The change in the number of farm homes with electricity between 1930, five years 

before the REA was introduced, and 1940, five years after the creation of the REA, is the 

dependent variable for this new regression.  The information on farms electrified comes from the 

decennial 1930 and 1940 U.S. Agricultural Censuses.45, 46  Since the REA, in its definition, 

focused on rural electrification, this analysis only looks at counties with 100 percent rural 

                                                 
45 United States, United States Department of Commerce, Fifteenth Census of the United States: 1930 (Washington: 
GPO, 1932). 
46 United States, United States Department of Commerce, Sixteenth Census of the United States: 1940 (Washington: 
GPO, 1942). 
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populations in both 1930 and 1940 as defined by the Census Bureau.  This leaves the regression 

with slightly more than 1,200 counties with completely rural populations. 

The primary independent variable of this analysis is REA spending.  Data for REA 

spending is compiled from the Office of Government Reports, which detailed the loans of the 

program during the period from its inception in 1935 through June of 1939.47, 48  The amount of 

money loaned by the REA in this period is the best measure of the effect of the REA for two 

reasons.  One, the money allotted in this period reflects a significant portion of the money used 

for electrification projects undertaken by cooperatives, municipal governments, private utility 

firms, and other groups that borrowed from the REA in order to increase rural electrification in 

their regions of the country.  This applies especially to cooperatives, who constituted the 

majority of REA borrowers at more than 90 percent during the 1930s.  Second, the amount of 

money that the REA spent is the most empirical and direct measure of its effect.  The REA 

influenced an increase in rural electrification in a number of different ways besides simply 

allotting money, including education regarding cost-cutting techniques and innovative financing 

programs.  However, the magnitude of these inputs is much more difficult to measure 

empirically, so this analysis will assume that the only impact that the REA had in changing rural 

electrification was the amount of money it allotted and spent. 

One key factor to note about the REA variable and the other New Deal farm programs—

FCA, FSA, and AAA—is that all of the variables appear as levels in the equation.  The reason is 

that there was no spending on any of the four programs in 1930; therefore, the change in the 

REA and the other spending is the same value as the level of spending between 1933 and 1939. 

                                                 
47 United States, Rural Electrification Administration, 1937 Report of Rural Electrification Administration 
(Washington: GPO, 1938). 
48 United States, Rural Electrification Administration, 1939 Report of Rural Electrification Administration 
(Washington: GPO, 1940). 
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The analysis will conduct four separate regressions with varying numbers of independent 

variables in order to demonstrate the effect of adding new factors to the regression. The results of 

all four of these regressions, which employ robust standard errors, will be compared in a table 

that lists the coefficients and t-values on the various independent variables. 

The analysis first looks at the relationship between the change in rural electrification and 

REA spending.  The only independent variable in the first regression is REA spending because it 

is important to observe the impact of the program on its own.  Doing so is vital because it 

demonstrates the level of correlation between only REA spending and the change in rural 

electrification.  As the literature concerning the REA has implied, the predicted effect of the 

program on the change in rural electrification is positive.       

The second regression of this analysis adds three new independent variables that all 

measure the spending of government programs created in the 1930s.  Farm Credit Administration 

(FCA) lending in the 1930s provided credit to farmers that might have given them more impetus 

to seek electrification.  The FCA, which still exists today, was created in 1933 in an effort to 

reorganize earlier farm lending programs under one umbrella and to provide loans for a variety 

of things, including mortgages, temporary crop loans, seeds, tools, and equipment.49  For this 

regression, the predicted effect of FCA spending, like REA spending, will have a positive impact 

on rural electrification.  However, it is likely that its effect is correlated with REA spending. 

The next independent variable is the Farm Security Administration (FSA) loans in the 

1930s.  The FSA, which was initially known as the Resettlement Administration, was created in 

1935 and attempted to better the lives of the nation’s poorest farmers by purchasing the land of 

                                                 
49 Ronald L. Heinemann, Depression and New Deal in Virginia: The Enduring Dominion (Charlottesville, Virginia: 
University of Virginia Press, 1983), 120. 
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poor farmers and moving them to more productive farms.50  FSA loans, by providing more 

resources to farmers, will likely have a positive effect of rural electrification. 

The next independent variable is Agricultural Adjustment Administration (AAA) 

spending from 1933 to 1937.  Created in 1933, the AAA paid farmers to reduce the land under 

production.  The hope was that the decreased supply would increase the price of crops for 

farmers, adding to their economic well-being.51  The AAA was on a much greater scale than the 

other two programs and aided a larger demographic of farm owners.  In fact, a number of papers 

concerning the AAA have concluded that the design of the program most benefited larger and 

wealthier farmers.52  Since the AAA, much like the FCA and FSA, aimed to help farmers who 

had been affected by the Great Depression, we expect the AAA to be associated with increased 

numbers of farms electrified.  The predicted effect of the AAA is positive.   

The third regression of this analysis introduces other factors besides government 

spending that potentially affected the change in rural electrification.  The first of the independent 

variables that looks at the change between the period before the REA’s creation and the period 

afterwards is the change in auto ownership on farms from 1929 to 1939.  It is important to note 

that this independent variable, along with a number of others included in the regression, looks at 

the change between 1929 and 1939 as opposed to a change between 1930 and 1940 as seen in the 

dependent variable that examines the change in rural electrification.53  It is highly likely that a 

positive change in auto ownership on farms between the two periods will have the effect of 

increasing rural electrification in the regression.  An increase in cars owned, holding everything 

                                                 
50 David B. Danbom, Born in the Country (Baltimore: JHU Press, 2006), 218. 
51 Heinemann, Depression and New Deal, 119. 
52 Jim Powell, FDR’s Folly: How Roosevelt and His New Deal Prolonged the Great Depression (New York: Crown 
Forum, 2003), 138. 
53 Electricity on Farms: An Analysis of the United States by Counties Showing the Number of Farms with Electricity 
(Farm Journal and Farmer’s Wife: Philadelphia, 1939).   
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else equal, would reflect an increase in wealth and a greater chance for rural electrification.  The 

next two independent variables, change in truck ownership on farms from 1929 to 1939 and 

change in tractor ownership on farms from 1929 to 1939, will likely have the same effect for the 

same reasons, meaning that an increase in either of these variables should increase rural 

electrification in the regression.     

The next independent variable in the regression is the change in population from 1930 to 

1940.  This data comes from the 1930 and 1940 United States Censuses.54, 55  Private utility 

companies had a greater incentive to serve more densely populated areas because of lower 

average service costs, so an increase in population would likely result in an increase in 

electrification over time.  However, an increase in population, especially in fully rural counties, 

might indicate that a greater number of people are working the same amount of land.  Such an 

increase in tenancy could lead to lower incomes per capita, which would have a negative impact 

on rural electrification.  There are countless other conclusions that a change in population could 

make with regards to affecting rural electrification.  Even with this ambiguity, an increase in 

population will have a positive effect on changing rural electrification in the regression. 

The next four independent variables in the regression, change in retail wages per 

employee from 1929 to 1939, change in retail sales per capita from 1929 to 1939, change in crop 

acres per farm from 1929 to 1939, and change in value of all crops from 1929 to 1939, will all 

likely have the same effect: an increase in any of these variables will lead to an increase in rural 

electrification.  All of these variables deal with changes in income, and since wealthier counties 

generally demanded higher levels of rural electrification, it is likely that an increase in any of 

these variables that deal with income will lead to an increase in rural electrification in these 

                                                 
54 Fifteenth Census of the United States: 1930. 
55 Sixteenth Census of the United States: 1940. 
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regressions.  Furthermore, these income variables can be construed as proxy variables for the 

amount of spending that private utility companies undertook at the same time.  Data for the 

amount of money that private utilities spent for rural electrification is difficult to find, which 

makes it complicated to quantify their effect.  Yet, increases in income would raise the chance of 

private utility service.  These are two related variables, but they are far from identical, making 

the income variables a potential proxy for private utility spending.  However, it is unlikely that 

these variables will be able to fully account for the effect that private utility companies had in 

augmenting rural electrification. 

The final regression of the analysis includes all of the previous variables and introduces 

state effects.  These state effects are important because changes between 1930 and 1940 in state 

tax, spending, and regulatory policies likely influenced the extent of electrification in rural areas.  

A number of states introduced new tax and regulatory regimes between 1930 and 1940. 

Finally, by estimating the equation using the changes from one period to another, we can 

control for the county effects that do not vary over time.  The county effects drop out of the 

change equation because the value in 1940 is the same as the value in 1930 for each county; 

therefore, after subtracting the value in 1930 from the value in 1940, the difference is zero for 

each of the county effects.  

 
 
 
 
 
 
 
 
 
 
 
 



 McLaren 28 
 

Table 1: 
 

Coefficients and t-statistics (below coefficient) for regressions with the dependent variable as the 
change in the number of farms electrified between 1930 and 1940 

 
Variable 1st Regression 2nd Regression 3rd Regression 4th Regression 
REA 0.00121318 0.0011453 0.00089661 0.0007708 

7.48 7.23 7.15 6.59 
FCA           0.00004808 0.0000327 0.00010254 

1.78 1.47 3.48 
FSA -0.00014143 -0.00006736 -0.00002844 

-4.52 -2.5 -0.96 
AAA33-37      0.00004749 0.00010419 0.00009359 

2.33 4.05 3.59 
ΔFauto39-29                    0.08538725 0.14152289 

1.46 2.53 
 ΔFtruck39-29                         -0.06348967 -0.10286936 

-0.81 -1.14 
ΔFtract39-29                            0.1571122 0.28464536 

2.5 3.03 
ΔPop40-30                       0.02740813 0.02056438 

6.04 4.82 
ΔRannea39-29                          0.00970045 0.01782531 

0.78 1.48 
ΔRtsales39-29                           0.05615783 0.00371928 

0.91 0.11 
ΔAvesz39-29                             0.45795549 0.12531259 

3.99 0.83 
ΔCrpval39-29                           5.23E-06 5.27E-06 

0.37 0.41 
Vermont                                         132.30791 

1.67 
New York                                 -96.147104 

-1.94 
Pennsylvania                                         -25.989904 

-0.43 
Illinois                                          -171.4403 

-2.67 
Indiana                                   14.392094 

0.2 
Michigan                                         137.87931 

1.33 
Ohio                                         160.92981 

1.65 
Wisconsin                                        -46.135718 

-0.69 
Iowa                                        -218.34349 

-2.73 
Kansas                                         -188.45321 

-4.24 
Minnesota                                         -303.24607 

-3.64 
Missouri                                        -150.01894 

-3.38 
Nebraska                                        -232.71403 
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-5.03 
North Dakota                                         -299.61596 

-5.55 
South Dakota                                     -213.47547 

-4.53 
Virginia                                         13.617838 

0.31 
Alabama                             86.855655 

1.29 
Arkansas                                        -74.397255 

-1.56 
Florida                                         -141.10553 

-3.27 
Georgia                                       -68.373676 

-1.55 
Louisiana                                      -89.833632 

-1.87 
Mississippi                                         -49.708488 

-0.97 
North Carolina                                  20.159538 

0.39 
South Carolina                                       -87.559533 

-1.52 
Texas                                        -160.52788 

-3.7 
Kentucky                                         -82.679153 

-1.84 
Maryland                                         -47.781131 

-0.78 
Oklahoma                                        -111.04208 

-2.16 
Tennessee                                  -112.30398 

-2.5 
West Virginia                                         72.803441 

1.34 
Arizona                                      -277.47469 

-4.64 
Colorado                                        -143.16415 

-3.25 
Idaho                                       -108.43197 

-2.31 
Montana                                -108.34515 

-2.25 
Nevada                                     -138.69969 

-3.23 
New Mexico                                        -131.7436 

-2.69 
Utah                                      -159.30451 

-2.89 
Wyoming                       -88.44052 

-1.76 
California                     -144.74144 

-2.99 
Oregon                                  -133.32378 

-2.8 
Washington                              -74.94226 
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-1.12 
Constant 106.49023 99.235196 82.58973 153.32991 

14.56 11.84 9.45 3.6 
 
 1st Regression:  n = 1230, R2 = .2133, F(1, 1228) = 56.02 
 2nd Regression: n = 1230, R2 = .2318, F(4, 1225) = 20.78 
 3rd Regression: n = 1230, R2 = .3203, F(12, 1217) = 25.88 
 4th Regression:  n = 1230, R2 = .4880, F(53, 1776) = 14.72 
 

Looking at the results from the final regression, the coefficient on REA loans of .0007708 

implies that, holding all other variables constant, one more dollar spent by the REA would have 

been associated with electrifying .0007708 more rural homes.  This value on the coefficient for 

REA spending is the smallest in magnitude of the four regressions.  The coefficient on REA 

loans for the first regression is roughly .00121, which is the greatest in magnitude of the four 

coefficients from the different regressions.  The magnitude of the coefficient on REA spending 

decreases after the introduction of more variables for each new regression, and this decrease in 

magnitude in the coefficients suggests that coefficient for the REA in each of the three 

regressions without the state effects had greater levels of omitted variable bias.  This is an 

expected result since the introduction of more independent variables usually decreases omitted 

variable bias.  The R-squared value of .4880 for the final regression suggests that about 48.8 

percent of the variation in the change in farms electrified is accounted for by the regression  

In addition, the results from the final regression suggest that every $1297.35 spent by the 

REA, holding all other variables constant once again, was associated with the electrification of 

one house.  The first regression, whose coefficient on REA spending was greatest, found this 

cost to be lower at $824.28 per house.  As cited earlier, Morris Cooke, in his 1934 report that 

became the basis for the REA, estimated that the average cost of electrification would be $225 

per house.  Both of these regressions, which found this cost to be at least three times more 

Cooke’s prediction, suggest that the REA was more expensive than anticipated.  Nonetheless, 
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Cooke did not include the costs associated with power generating plants in his initial figures, and 

he envisaged that these costs would on average double the price of electrifying a house.  Even 

after accounting for such factors, the cost of electrifying a home for the REA, according the 

regression, was higher than expected.  

As far as the other New Deal programs, the coefficients on the FCA and the AAA are 

positive for all of the regressions, indicating that the programs, as predicted, had a positive effect 

on the change in rural electrification.  However, the magnitudes of these coefficients are less 

than the magnitudes on the coefficients for REA spending in the different regressions.  Such a 

result suggests that the REA had a more substantial impact in influencing the change in rural 

electrification.  This seems to agree with the literature since it implies that the REA had the 

greatest influence on electrifying the countryside.  The results also suggest that the FSA had a 

negative influence on the change in rural electrification since the coefficients on this variable are 

negative for all three regressions.  This differs from the predicted effect of the program.  Since 

the FSA was associated with aiding the poorest regions of the country, perhaps the lion’s share 

of spending for this program occurred in lower income areas that had a lower probability of 

gaining electricity.  

With regards to the other independent variables outside of government spending, the 

coefficients on these variables largely agree with their predicted effect.  All of these factors were 

predicted, more or less, to have a positive effect; however, the negative coefficient on the 

variable for the change in truck ownership suggests that there was a negative relationship 

between this variable and the change in rural electrification.  It is somewhat difficult to explain 

this result since an increase in truck ownership would reflect an increase in wealth and a greater 
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likelihood of electrification. Furthermore, none of the signs on the coefficients for these variables 

change between the two different regressions.                        

The small magnitudes on the coefficients in the previous four regressions have made the 

interpretation of the results ambiguous to some extent.  Furthermore, the distribution of the 

changes in farms might not be normally distributed.  In order to account for these problems, 

other regressions can be run using a log-log regression where each of the variables is the change 

in the log of the level between 1940 and 1930 (1939 and 1929).  The coefficients on the variables 

for such a regression are elasticities.  The analysis, much like the previous level-level 

regressions, will conduct four separate log-log regressions with varying numbers of independent 

variables in order to demonstrate the effect of adding new factors to the regression.  The analysis 

includes all of the same variables seen in the level-level regressions, however, they are in log 

form because of the nature of the regressions.  The notation for the last of the four regressions, 

which includes all of the variables of the analysis, and the results from the four regressions 

follow. 

 

[log(Elec40) – log(Elec30)] = β0 + β1 log(REA) + β2 log(FCA) + β3 log(FSA) + β4 log(AAA33-37) + 

β5 [log(Fauto39) – log(Fauto29)] + β6 [log(Ftruck39 – log(Ftruck29)] + β7 [log(Ftract39) – 

log(Ftract29)] + β8 [log(Pop40) – log(Pop30)] + β9 [log(Area40) – log(Area30)] +  

β10 [log(Rannea39) – log(Rannea29)] + β11 [log(Rtsales39) – log(Rtsales29)] + β12 [log(Avesz39) – 

log(Avesz29)]+ β13 [log(Crpval39) – log(Crpval29)] + state effects 
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Table 2: 
 

Coefficients and t-statistics (below coefficient) for regressions with the dependent variable as the 
natural log of the change in the number of farms electrified between 1930 and 1940  

  
Variable 1st Regression 2nd Regression 3rd Regression 4th Regression 
log(REA) .03197186 .03252971 .0268124 .01902953 

8.48 8.64 7.02 5.26 
log(FCA) -.15582154 -.07656659 .02446119 

-6.11 -2.72 0.78 
log(FSA) .02203025 .02073149 .01296291 

1.40 1.13 0.67 
log(AAA33-37) .0438759 .04235533 .03555269 

2.43 2.23 1.69 
[log(Fauto39) – log(Fauto29)] -.26267239 .19419377 
 -2.91 1.95 
[log(Ftruck39 – log(Ftruck29)] .20478773 .08517288 
 4.77 1.58 
[log(Ftract39) – log(Ftract29)] .03555717 .10990397 
 0.87 2.16 
[log(Pop40) – log(Pop30)] .71058624 .45379063 
 4.02 2.44 
[log(Rannea39) – log(Rannea29)] -.04666809 .00064165 
 -0.69 0.01 
[log(Rtsales39) – log(Rtsales29)] .05836744 .1109047 
 0.68 1.12 
[log(Avesz39) – log(Avesz29)] .02465351 -.30106979 
 0.27 -3.12 
[log(Crpval39) – log(Crpval29)] .0833827 .01948861 
 1.49 0.35 
Vermont .07344989 

0.49 
New York .14401623 

0.70 
Pennsylvania .10424757 

0.77 
Illinois .0282469 

0.22 
Indiana .10902151 

0.84 
Michigan .38460896 

2.79 
Ohio .06069453 

0.49 
Wisconsin .02559332 

0.20 
Iowa -.11642671 

-0.94 
Kansas -.00321092 

-0.03 
Minnesota -.06830233 

-0.56 
Missouri -.01001802 

-0.08 
Nebraska -.0906092 
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-0.75 
North Dakota -.0801626 

-0.65 
South Dakota -.0428643 

-0.36 
Virginia .2646249 

2.13 
Alabama .44297554 

3.35 
Arkansas .40301532 

2.95 
Florida .22097092 

1.63 
Georgia .45088696 

3.64 
Louisiana .29782105 

2.48 
Mississippi .3800322 

2.95 
North Carolina .2927634 

2.28 
South Carolina .20797765 

1.50 
Texas .26450936 

2.17 
Kentucky .23933235 

1.84 
Maryland .04250654 

0.32 
Oklahoma .2752794 

2.13 
Tennessee .26579069 

1.94 
West Virginia .51838778 

3.75 
Arizona -.18645038 

-1.01 
Colorado .13809324 

1.10 
Idaho .07309231 

0.58 
Montana .15980067 

1.28 
Nevada -.0700083 

-0.49 
New Mexico .35840915 

2.43 
Utah -.25179743 

-1.78 
Wyoming .16878808 

1.31 
California -.09315046 

-0.70 
Oregon -.07528081 

-0.54 
Washington -.10690589 
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-0.81 
Constant .45106252 .92956224 .51152015 -.11714077 

34.45 11.49 5.12 -0.69 
 

  1st Regression:  n = 1225, R2 = .0556, F(1, 1223) = 71.94 
  2nd Regression:  n = 1225, R2 = .0897, F(4, 1220) = 30.06 
  3rd Regression:  n = 1199, R2 = .1393, F(12, 1186) = 15.99 
  4th Regression:  n = 1199, R2 = .3813, F(53, 1145) = 14.91 
 

 The results from the final regression suggest that a one percent increase in REA spending 

resulted in a roughly .019 percent increase in the change in rural electrification.  This regression, 

much like the previous level-level regressions, suggests that there was a positive relationship 

between REA spending and the change in rural electrification.  Once again, the magnitude for 

the coefficient on REA spending is smallest in the final regression, suggesting that a negative 

omitted variable bias decreased with the addition of more independent variables.  The 

significantly larger R-squared for the final regression, when compared to the first three 

regressions, furthers this notion as well. 

As stated earlier, log-log regressions are often more favorable to interpret because their 

coefficients are elasticities, which reflect changes in percent.  However, the coefficients for 

level-level regressions can also be interpreted as elasticities through a little mathematical work.  

The elasticity for REA spending in any one of the level-level regressions would be the 

coefficient on REA spending times the mean of REA spending divided by the mean of the 

change in farms electrified.  For the final level-level regression, the coefficient on REA spending 

is .0007708, the mean of REA spending is 52628.14, and the mean of the change in farms 

electrified is 170.3374.  Taking these numbers into consideration and employing the previously 

stated formula, the elasticity of REA spending from the final level-level regression is .23815.  

This value is greater than the elasticity on REA spending of .019 that we just found from the 

final log-log regression.    
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 The coefficients on the three other New Deal variables stayed relatively close throughout 

the three regressions in which they were included.  The only exception is that the first two 

coefficients on the log of FCA spending were negative while the coefficient for the final 

regression was positive.  It is likely that the inclusion of state effects in the final regression 

brought about the difference and resulted in a more accurate prediction for the coefficient in the 

final regression.  Even though the coefficients on REA spending agree with the predicted effects, 

the coefficients on FCA and AAA spending for the final regression are greater in magnitude than 

the coefficient for REA spending.  This differs with the results seen in the level-level 

regressions, and is somewhat surprising since the FCA and the AAA did not focus on increasing 

rural electrification.  Their magnitudes are not significantly greater, but it is still important to 

note such an unexpected result.   

 The coefficients on each of the New Deal farm programs also might display problems 

with negative endogeneity bias.   Because the design of the REA led the program to focus on 

regions with slower growth in rural electrification, it seems probable that there is a negative 

endogeneity bias for the coefficient on REA spending.  The estimates are likely biased towards 

zero.  Thus, the estimates for the effectiveness of the REA in promoting rural electrification 

might under-estimate the true merit of the program.       

 For the other independent variables, the change in auto ownership and the change in crop 

acres per farm were the only substantial changes on coefficients between the final two 

regressions.  In the final regression, the coefficient on the change in auto ownership changed 

from negative to positive.  This is a logical shift because the predicted effect of auto ownership 

on rural electrification was positive.  It seems likely that the final log-log regression, which 

employed state effects, would produce a more accurate coefficient that is more indicative of the 
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predicted effect.  The other substantial change occurred with the variable for the change in crop 

acres per farm, which shifted from a positive effect on rural electrification in the third log-log 

regression to a negative effect in the final regression.  This transition does not correspond with 

the predicted effect since more crop acres per farm would suggest higher levels of income and a 

greater likelihood of electrification.   

The coefficient with the largest magnitude in the final regression is the change in 

population.  This is not a surprising result since population density and electrification are highly 

correlated.  An increase in population would have the effect of increasing rural electrification, 

and the final regression implies that a one percent increase in the change in population brought 

about a roughly .454 increase in the change in rural electrification. 

 As inferred from earlier statements, the level-level and log-log regressions likely had 

endogeneity, which biased the coefficients.  The problem of endogeneity can be countered with 

the use of instrumental variables, and the previous regressions did not employ such a technique.  

A good instrumental variable should be both correlated with the independent variable of interest 

and uncorrelated with the error term of the regression.  In my research, I attempted to run a two-

stage least squares regression with three different instruments.  The first instrument was a 

measure of political realignment for the Democratic Party between 1896 and 1932, the year of 

Roosevelt’s election to the presidency.  The variable was the difference between the percentage 

voting for Roosevelt in 1932 and the average percentage voting Democrat for President in the 

elections from 1896 to 1928.  The second instrument was a dummy variable that indicated which 

counties were represented by a member of the House Agricultural Committee in 1933.  The final 

instrument was the standard deviation of the percentage of votes for Democratic presidential 

candidates from 1896 to 1928.  A great deal of literature has shown that the allocation of New 
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Deal spending and loans was politically motivated in swing regions that supported Roosevelt in 

1932. 56  Because of this, it seemed probable that all of these instruments would be correlated 

with REA spending.  The three instruments also seemed unlikely to be correlated with other 

unobservable factors that were not included in the regression. However, the three instruments did 

not have strong enough correlations with the REA after controlling for the other variables in the 

regression to serve as successful instruments.  If anything, the fact that the three politically 

motivated instruments were not highly correlated with REA spending is a good indictment of the 

seeming political objectivity of the REA.   

Conclusion 

 The creation of the Rural Electrification Administration in 1935 was a defining moment 

in American history towards the development of the electrical grid in rural America.  The vast 

majority of the rural population of the United States in the early 1930s, unlike their urban 

counterparts, lacked the benefits that electricity provided the home.  After the beginning of the 

REA, the percentage of farm homes electrified doubled from 11 percent in 1935 to 22 percent in 

1939.  Most literature concerning the REA has praised the organization for its funding of 

electrification projects, its development of cost-cutting construction techniques, and its overall 

impact in raising the number of rural homes electrified in the United States.  The consensus, 

which is that the REA was a highly beneficial program, largely ignores quantifying the exact 

degree of the REA’s impact.  Determining an exact number for its effect is difficult and requires 

potentially biased assumptions.  One regression in the analysis suggested that a 100 percent 

increase in REA spending had less than a two percent impact on the change in rural 

electrification.  Another regression implied that the cost of electrifying a home for the REA was 

                                                 
56 Price Fishback, “The New Deal,” Government and the American Economy: A New History (Chicago: The 
University of Chicago Press, 2007), 407.  
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on average more than $1000, which was more than four times the cost that the first head of the 

program had originally anticipated.  These results suggest that the net benefits from the program 

might not have been as high as most of the literature surrounding the REA has contended.  

Nonetheless, there was likely downward endogeneity bias present in some of the regressions 

included in this paper, implying that the REA had more of an impact than the coefficients 

suggest.  This better corresponds with the assertions of many regarding the effectiveness of the 

program. 

The REA still exists today as the Rural Utilities Service.57  The success of the program 

can be seen in its longevity, especially when one compares the agency to the more ephemeral 

programs of the New Deal.  Historians often try to predict what might have unfolded over time 

as a result of certain events occurring or not.  However, without the impetus that the REA 

provided after its creation in 1935, rural America would have continued to wait years and even 

decades for widespread electrification.  Among an alphabet soup of government programs that 

economists have often maligned, the performance and longevity of the REA point towards a 

successful and sustainable chapter of the New Deal that benefited millions of Americans.     

 

 

 
 
 
 
 
 
 
 
 
 

                                                 
57 United States Department of Agriculture, Rural Utilities Service, “About Us,” 
<http://www.usda.gov/rus/index2/aboutus.htm> (accessed 30 January 2009). 
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