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ABSTRACT  

Government programs designed to decrease resource consumption, improve productivity 

and capitalize on extended daylight hours in the summer have been developed and implemented 

throughout the world for nearly three hundred years.  In 2005, The United States government 

adopted an extended daylight savings program that increases the number of weeks where the 

country observes Daylight Saving Time (DST) from 31 to 35 weeks.  The program took effect in 

March 2007.  Arguments in support of DST programs highlight the portion of electricity 

consumption attributed to residential lighting in the evening hours.  Adjusting clocks forward by 

one hour in summer months is believed to reduce electricity consumption due to lighting and 

therefore significantly reduce residential energy consumption during the period of DST.  This 

paper evaluates the efficacy of the changes to DST resulting from the Energy Policy Act of 2005.  

The study focuses on changes to household electricity consumption during the extended four 

weeks of DST. Arizona, one of two states that continue to opt out of DST serves as the study’s 

control for a comparison with neighboring states, Colorado, Nebraska, Nevada, New Mexico, 

Oklahoma, Texas and Utah.  Results from the regression analysis of a Difference in Difference 

model indicate that contrary to evaluations by Congress and the Department of Energy, the four 

week period of Extended Daylight Saving Time does not produce a significant decrease in per 

capita electricity consumption in Southwestern states.    
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INTRODUCTION 

Daylight Savings Time (DST) has become common practice in many of the world’s 

developed countries.  The semiannual adjustment of a nation’s clocks seems to decrease 

electricity consumption during summer months.  The United States government first 

experimented with DST during World War I (WWI) in attempt to reduce consumption of 

domestic energy resources in order to compensate for consumption by the War Department.  The 

conclusion of WWI led to the repeal of DST.  The policy remained in a state of flux for the 

subsequent fifty years as the nation entered and exited periods of war and economic recession.  

Congress eventually made DST a permanent part of the nation’s energy conservation effort in 

1966.   

The early intention of DST was to reduce the duration of time where incandescent lights 

were required.  The one hour change in the spring made it possible for people to spend longer 

periods of time outside and drastically reduced the use of lighting prior to going to bed.  While 

the theory of DST seems to make sense, research regarding the effectiveness of DST is far from 

conclusive with respect to its impact on energy savings.   

The Energy Policy Act of 2005 (EPAct05) posited that by extending Daylight Saving 

Time three weeks in spring and one week in fall, the country would increase energy conservation 

gains resulting from the program.  Coupled with dozens of additional energy regulation reforms, 

the adjustment to DST was intended to decrease the nation’s dependence on foreign energy 

sources.   Amendment A of Section 110 of EPAct05 alters DST by extending the program by 

four weeks, from the first Sunday of April to the second Sunday of March and from the last 

Sunday of October to the first Sunday of November.   While the act was signed August 8, 2005, 

changes to DST did not take place until March 11, 2007. 
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The amendment provides for a review of the changes to the Uniform Time Act of 1966 to 

evaluate their efficacy before the changes become permanent.  The responsibility of evaluating 

the efficacy of Section 110 of EPAct05 falls to the Department of Energy.  The amendment 

requires the Secretary of Energy to evaluate the policy within nine months of the policy’s 

implementation.  If determined to be ineffective following the Secretary’s evaluation, the 

amendment provides Congress with the ability to return to the pre-2007 DST schedule. 

Following the mandate detailed in Section 110, Subsection B of EPAct05, Belzer, 

Hadley, and Chin (2008) produced a report for the Department of Energy (DOE) and Congress 

that evaluated the impact of the policy change.    The DOE in turn presented the data and results 

from this study in their report to Congress on the impacts of Extended Daylight Saving Time 

(EDST). The Department’s evaluation found that… 

“the total electricity savings of Extended Daylight Saving Time were about 1.3 Tera 

Watt-hour (TWh). This corresponds to 0.5 percent per each day of Extended Daylight 

Saving Time, or 0.03 percent of electricity consumption over the year. In reference, the 

total 2007 electricity consumption in the United States was 3,900 TWh” (Belzer, et al., 

2008, p.i). 

 

The significant decrease in electricity consumption provided a strong case for EDST and the 

decision to extend the program was not overturned after the nine month evaluation period.  The 

United States would continue to adjust its clocks ahead three weeks earlier than other developed 

nations in the spring and back one week later in the fall.      

This study further evaluates the effectiveness of the 2007 changes in DST policy for 

those years following the change.  In order to evaluate the program, this study analyzes past 
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research and utilizes regression analysis of residential electricity consumption.  Using data from 

the Energy Information Administration, the study evaluates the policy’s impact on per-household 

electricity consumption for residences from a random sample of utility regions from each of the 

fifty states.  One state, Arizona is of particular interest in this study as the state has opted out of 

DST programs since 1967.  Using the utility information from within Arizona as a control 

variable allows for the comparison of household residential electricity consumption among 

neighboring states.   

It is important to highlight that this study does not attempt to evaluate the efficacy of the 

DST program as a whole.  This study provides the first statistical evaluation of the changes to 

DST, or EDST resulting from EPAct05 and its efficacy in the Southwestern United States using 

multiple years worth of data.  While a statistically significant model can tell us something about 

the program as a whole, a non-significant model does not necessarily challenge the efficacy of 

the policy for the nation. 

Unlike the Difference in Difference model used by Belzer et al., this study uses the 

regression discontinuity model as a means to evaluate multiple years worth of data as well as 

provide an alternative method of evaluating the changes in electricity consumption during EDST.  

The study restricts the states evaluated in order to minimize variations resulting from differences 

in climate between the seven other South Western states and Arizona.  The study focuses on 

household consumption of electricity in Arizona before and after the implementation of EPAct05 

in comparison to Colorado, Nebraska, Nevada, New Mexico, Oklahoma, Texas and Utah over 

the same time period.  Given the results from Belzer et al., the model should indicate that a 

statistically significant disruption in energy consumption during the period of EDST.  
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LITERATURE REVIEW 

Rationale for Daylight Saving  

Manipulating time in order to conserve resources and take full advantage of the longer 

days of summer is nothing new.  During his time as U.S. Minister to France, Benjamin Franklin 

wrote to Parisians of the possibility of reducing energy consumption if the city would adjust 

clocks to account for the early rising of the sun during summer months.  In 1784, he suggested 

that taxes could even be placed on house shutters, and a schedule of church bells could 

encourage the population to rise earlier and go to sleep earlier.  Franklin believed this would lead 

to a dramatic reduction in consumption of candles and would increase the city’s productivity 

(Franklin 1784). 

 Over one hundred years after Franklin’s appeal to Parisians, William Willett of Great 

Britain published his own appeal titled “The Waste of Daylight” in which he outlined a proposal 

for adjusting the nation’s clocks ahead eighty minutes beginning in April and adjusting them 

back in September.  Willett (1907) highlighted the potential for increased productivity and 

economic gains that would follow by asserting that “210 additional available hours of daylight 

can be gained and at least £2,500,000 a year can be saved to the people of Great Britain and 

Irelaind (p.1).”  

The rationale of Franklin and Willett gained traction during World War I when both 

German and American leaders adopted year round daylight saving programs for the duration of 

the war.  DST was reinstituted in the U.S. during WWII and was once again retracted at the 

war’s conclusion.  It was not until 1966 that DST became a staple of the majority of American’s 

spring and fall routine.  The Universal Time Act (UTAct) established the policy by which each 

time zone would advance clocks by one hour each spring and back again during the fall.   
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While the UTAct faced strong opposition from those whose occupations followed the rise 

and setting of the sun, those farmers and businesses negatively affected were overruled by the 

significant benefits to society that followed.  As the practice spread studies released information 

about decreases in motor vehicle fatalities during DST as well as increased business revenue 

after the implementation of the program (Ferguson, 1995).  The extending daylight hours into the 

evening allowed for better visibility on the road and brighter evenings for shopping and 

socializing.   

 

Critiques of Daylight Saving Programs 

The growing population and the nation’s ever increasing demand for electricity 

strengthened the call for measures that can effectively reduce per capita energy consumption.  

For many, this solution means expanding programs currently utilized for this purpose, namely 

DST.  However, in the time since its implementation, DST has met serious challenges as the 

proportion of residential electricity consumption comprises less and less of total consumption.   

A German study by Bouillon (1983) concluded that the impact of DST was diminished 

by the changes in technology and energy consumption in modern times.  The proportion of 

household electricity expenditures in Europe had dropped from 35% to close to 10% by the end 

of the time the study was concluded.  This decrease in the proportion of electricity consumed by 

lighting implements, according to Bouillon, minimized any impact that a DST program might 

have.  Recent statistics from the EIA reaffirm Boullion’s study.  The EIA reports that the 

percentage of household electricity consumption has decreased from 9.2 percent in 1993 to 8.8 

percent in 2001.    

 With respect to the extension of DST, a 2008 study by Kotchen and Grant evaluated the 

impact of the changes from the Energy Policy Act of 2005 on the state of Indiana.  The authors 
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focused their case study on Indiana as parts of the state chose to exempt themselves from 

participating in DST until 2007 when the changes from EPAct05 went into effect.  The 

researchers found that contrary to conventional thinking, per capita household energy 

consumption actually increased after the implementation of the new policy.  Using multiple 

statistical regression methods, Kotchen and Grant found a 1% to 4% increase in consumption 

during DST.  While DST may decrease electricity consumption for lighting, the policy increases 

household consumption of electricity for heating and cooling. 

Since its adoption, critics of the policy have asserted that the adverse impacts override 

any energy savings gained through the program.  The decrease in the proportion of electricity 

consumption attributed to lighting only fuels their argument.  With lighting comprising less of 

the nation’s per capita electricity consumption, there is less need for a program focused purely on 

lighting, a notion that is included in the DOE report to Congress.  The report highlights some of 

the adverse effects of the extension by stating that “extra daylight might lead to more driving, 

which would likely translate into more vehicle-miles-of-travel, thus resulting in higher motor 

gasoline consumption and higher energy use (Belzer et al., 2008, p.1).”    

 

Evaluation of Report to DOE and Congress 

 The Belzer et al. report provided DOE and Congress with an analysis of EDST as 

required by EPAct05.  That means the report was due to Congress no less than nine months after 

the implementation of the policy change in March 2007.  With only one summer of data, Belzer 

et al. designed a study based on “both heuristic and statistical methods” (2008, p. 1) in order to 

evaluate the policy’s impact.  The study’s heuristic method was described as “a pragmatic 

approach that compares the average changes in the pattern of electricity consumption between 

2006 and 2007…without use of formal modeling” (p. 3).    In conjunction with a Difference-in-
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Difference regression model comparing the same years, 2006 and 2007, the study evaluated 

national energy consumption changes for the four additional weeks of EDST during 2007 with 

2006 as a baseline.  The data used for the study consisted of hourly readings for residential, 

commercial and industrial consumers throughout the two year period.  The study attempted to 

evaluate consumption of electricity and petroleum products over the course of the two years in 

determining the programs efficacy.  Data used to measure electricity consumption during this 

period consisted of daily and hourly consumption totals for a particular sample of utilities.  In 

order to measure consumption of petroleum product changes the study evaluated gasoline 

consumption patterns over a 10 year period of DST as well as a comparison of traffic volume 

(Belzer et al., 2008, p.5).  

 The report’s findings stated that EDST reduced national electricity consumption by “17 

Trillion British thermal units (TBtu)… or 0.02 percent of total U.S. energy consumption during 

2007” (Belzer et.al., 2008, p.i).  Researchers found that…   

“during Extended Daylight Saving Time, electricity savings generally occurred over a  

three- to five-hour period in the evening with small increases in usage during the early 

morning hours. On a daily percentage basis, electricity savings were slightly greater 

during the March (spring) extension of Extended Daylight Saving Time than the  

November (fall) extension. On a regional basis, some southern portions of the United  

States exhibited slightly smaller impacts of Extended Daylight Saving Time on energy  

savings compared to the northern regions, a result possibly due to a small, offsetting  

increase in household air conditioning usage” (Belzer, et al.. 2008, p.i).   

 

This reference to the significant difference between the month of March and that of November is 

important as EDST impacts March to a greater extent than November and this outcome is to be 
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expected.   The report specifically mentioned the significant impact the program had on reducing 

energy consumption in residential buildings while commercial and industrial consumers of 

energy observed far less energy savings.  
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CONCEPTUAL MODEL 

 The research surrounding daylight saving programs is based on the belief that academics 

and statisticians can develop robust methods for identifying changes in energy consumption 

resulting from the annual scheduling adjustment.   This study focuses on a particular area of the 

impact of ESDT on energy consumption, residential electricity consumption.  Like the study 

commissioned by Congress and the DOE, the focus of this analysis is on the four week extension 

of DST, rather than the program as a whole.  Unlike the previous study by Belzer et al., the study 

does not include each of the 50 states but rather seven Southwestern states.  The reasons for 

focusing on these seven states are twofold.  First, focusing on an area of the country with a 

relatively homogenous climate helps reduce disturbances resulting from weather events.  Second, 

these states surround a state that does not participate in DST.  Focusing on the states surrounding 

Arizona allows for a stronger comparison between participant and nonparticipant states included 

in this study.  However, the results may not be generalized to the rest of the continental United 

States.  The model is designed to provide the greatest likelihood of statistical significance as well 

as determine if the policy is more or less effective in particular regions of the country, supporting 

policy such the one in Arizona. 

Based on the literature reviewed, this study hypothesizes that there will be little 

significant change in per consumer electricity consumption for the residential sector in the post 

EDST implementation period.  Given the original reasoning behind DST and the changes in the 

proportion of household electricity consumption dedicated to lighting, it is improbable that a 

significant change in electricity consumption will be measurable for EDST as required by the 

EPAct05.    
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The measurement challenges are considerable in this study as changes in climate, 

temperature, pricing, method of electricity generation contribute to differences in consumption 

behavior.  The Difference-in-Difference approach is the optimal approach when dealing with a 

natural experiment like the one observed with the implementation of EDST.  With a natural 

control group in the non participating Arizona, as well as data collected prior to policy change, 

this model provides the greatest likelihood of returning significant results.  Also, the data 

collected spans seven years and thus fulfills the general requirement of two or more years of data 

in developing such a model.  In order to investigate the impact of EDST  on household electricity 

consumption in participating states for the focus states in the Southwestern United States, the 

following Difference-in-Difference model was constructed: 

 

∆Consumption = β0 +  β1Treati + β2Date + β3AvgTemp + β4State_* + β5Arizonai 

+ β6Arizonai*Treatt + β7X + εit 

 

where ∆Consumption indicates change in consumption on a per consumer level. The treatment 

variable (β1Treati) identifies those states which adopted EDST during the Spring of 2007.   The 

time variable (β2Date) allows the regression to focus on monthly data from March and 

November, the two months effected by EDST.  A temperature variable (β3AvgTemp) adjusts the 

model for temperature variations that might disrupt or skew results from states or regions 

experiencing unusual temperature fluctuations that might result in abnormal increases or 

decreases in residential electricity consumption.  In order to take advantage of Arizona’s failure 

to participate in DST or EDST, a dummy variable for each state ( β4State_*) as well as a variable 

for Arizona (β5Arizonai) were created to highlight differences in consumption among the focus 
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states.  The variable (β6Arizonai*Treatt) helps to evaluate the additive interactions between the 

Arizona and Treat variables.  Finally, εit represents the error term. 
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Table 1: List of Variables 

Variable Description 

Usage Dependent variable indicating the average per 

consumer consumption of electricity in MWh given 

the independent inputs 

Treat Dichotomous variable equal to 1 if the state 

participates in the Daylight Saving Program 

 

Date Variable developed to represent the month and year  

 

AvgTemp Average temperature for each state by month 

 

State_* Dummy variable for each state 

 

St_1  Dummy variable for Arizona 

 

St_2  Dummy variable for Colorado 

 

St_3  Dummy variable for Nebraska 

 

St_4  Dummy variable for New Mexico 

 

St_5  Dummy variable for Nevada 

 

St_6  Dummy variable for Texas 

 

St_7  Dummy variable for Utah 

 

Arizona Dichotomous variable for Arizona  

 

Arizona*Treat 

Interaction variable based on Arizona and Treat 

variables 

   

Like the model designed by Belzer et al., this study utilizes a Difference-in-Difference 

regression specification in order to evaluate a policy, post implementation.  The Belzer et al. 

model… 

“specification seeks to isolate the impact of EDST during March 2007 by including a 

separate, additional variable for the same period during 2006, which accounts for 

systematic factors that may apply to both years (p.62).”  
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Using a similar method, the treatment variable in this model includes November in addition to 

March for years 2007 to 2010.  Those time periods not specified as treatment include March and 

November from 2003 through 2006. 

Rather than evaluating all electricity sales by providers, the model focuses on residential 

sales and consumption as “effects of DST on lighting energy use are mainly noticeable in 

residential buildings” (Aries and Newsham, 2008 p.7). This is reasonable to assume that 

residential consumers will be most likely to alter their use of indoor lighting as a result of a time 

change.  Focusing on residential consumers provides for the best chance of identifying a 

significant reduction in electricity use.   
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RESEARCH DESIGN: DATA SOURCE AND METHODS 

The data used for this study was compiled by the Energy Information Administration 

(EIA) as part of their database for monthly electric utility sales and revenue.  The survey data 

collected by EIA provides information on monthly energy consumption for the residential, 

commercial and transportation sectors for each of the fifty states.  The file consists of electric 

utility data from based on “retail sales of electricity and associated revenue, each month, from a 

statistically chosen sample of electric utilities in the United States” (EIA-826 201, p.1) that 

report monthly retail sales of electricity to each of the unique sectors.  Compiled from the survey 

EIA-826 “Monthly Electric Utility Sales and Revenue Report with State Distributions,” the data 

sets from 1990 to 2010 provide statistics for a random panel of five to fifteen regions within each 

of the fifty states.  The data breaks down energy consumption into the following categories: 

number of consumers per sector, sector consumption in Megawatt Hours (MWh) and sector 

consumption in US dollars.  

To control for inconsistencies in energy consumption as a result of temperature 

variations, a variable that controls for monthly average temperature for each state was included.  

The data for average monthly temperature had to be added to the original EIA data set in order to 

accomplish this.  Using data from the University of Dayton’s Average Daily Temperature 

Archive a variable was created that averaged the daily temperatures from the data available into 

a monthly average to be used for each of the nine Southwestern states.   The breakdown of data 

into states and a random selection of consumption regions within states allows for a comparison 

of state energy consumption based on an individual state’s adherence to DST.   

While the data would allow for the use of a fixed effects regression model, the method 

utilized in this study evaluated the policy change through a difference in difference model.  The 
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study compared a state that did not adhere to DST (Arizona) to similar states that participated in 

DST (Colorado, Nebraska, Nevada, New Mexico, Oklahoma, Texas and Utah).  Enacted in 2005, 

the policy changes of the Energy Policy Act did not go into effect until 2007.  Therefore, the 

model evaluates the years prior to 2006 and those after 2007 as to determine the impact of the 

change.   

In order to accomplish this, the data was developed as panel data.  Each of the producers 

had been assigned a unique identifier as well as its printed name allowing it to be tracked over 

the eight year period despite data entry inconsistencies.  These identifiers, in addition to a state 

variable made it possible to control for producers that provided service to more than one state.  In 

order to create a single variable for time, the year and month data were combined to create a 

continuous date variable in months.     

The EIA data set included information regarding industrial, commercial and residential 

electricity sales, revenue and number of consumers.  In order to better understand the differences 

between the impact of EDST on electricity consumption as a whole as well as that of the 

residential sector, multiple tests are performed.  Using all three sectors for a cumulative effect, 

and then the residential information alone allows for an understanding about the change in 

magnitude EDST has on the residential sector in comparison with the entire market.  As the EIA 

data set separates the three sectors, a new cumulative variable will be created summing all 

electricity consumption from the three and dividing by the sum of all consumers for the three 

sectors.  In order to focus on the residential sector, an additional variable is created to provide a 

per capita electricity consumption value for each utility.    
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Limitations 

While data capturing pricing fluctuations in electricity would have aided the power of the 

model, no such data could be found that could be generalized to the unique utilities provided by 

the EIA data set.  Therefore, the study depends upon trends in the surrounding states to correct 

for any fluctuations resulting from price changes.  It is also clear that electricity prices are highly 

regulated and are not subject to the same market fluctuations as petroleum products.   

 

  



17 

 

RESULTS 

 The first model tested the assumption that DST was most effective in reducing total 

electricity consumption for a given state.  Using the cumulative electricity usage data for 

industrial, commercial and residential consumers, a combined treatment variable was created to 

test the difference in electricity consumption after the implementation of EDST.  The test 

indicates that EDST has no significant impact on electricity consumption for the sum of the three 

consumption categories.  Given the non-significance, ESDT cannot be determined to have a 

measurable impact on electricity consumption at this level of analysis.  However, the sign for the 

treatment variable indicates a positive change in per capita electricity consumption from the 

three consumer areas in the states participating in EDST after its implementation.   Again, while 

non-significant, this indicates a direction opposite to that predicted by policy makers when 

implementing this program.  That is, more electricity was consumed during EDST.  

Table 2: Difference-in-Difference Regression Results, Total Usage  

Regression Results 

Dependent Variable = Total Usage in KWh Per Consumer 

Explanatory Variables Results 

Treat 
0.179 

  (1.054) 
 

Date -0.009 

  (.02) 
 

AvgTemp 0.029 

  (.036) 
 

Arizona 5.14 

  (1.018)*** 

  # of Obs. Used 956 

F-Statistic 15.15*** 

R-Squared .06 
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In following with earlier studies, a similar model focused on residential electricity consumption 

as the DST program focused on reducing the use of electric lighting in the evening, when 

consumers are more likely to be using residential electricity.  The results indicate far more 

significance, yet the model fails to break the threshold for significance at the 10% level.  Like the 

previous regression, the direction of the treatment variable indicates an increase in overall per 

consumer residential electricity use after the implementation of the program in 2007. 

Table 3: Difference-in-Difference Regression Results, Residential Usage  

Regression Results  

Dependent Variable = Residential Usage in KWh Per Consumer 

Explanatory Variables Results 

Treat 
0.059 

  (.038) 
 

Date -0.0001 

  (.0007) 
 

AvgTemp -0.001 

  (.001) 
 

Arizona -0.181 

  (.044)*** 
 

Arizona*Treat -0.018 

  (.053) 

# of Obs. Used 964 

F-Statistic 14.41*** 

R-Squared .07 

 

 The one variable of interest considered statistically significant is Arizona.  While the 

treatment variable is not significant, it appears that the average Arizona residential consumer 

may consume less electricity than those in other states during these four weeks.  This is contrary 

to the assumption that participants in EDST would conserve residential electricity during the 

period and non-participants (e.g., Arizona) would consume more electricity.  Had the treatment 
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variable been significant, it could be interpreted that per consumer electricity consumption in the 

residential sector rose by 50 KWh after the implementation of EDST.   

 In order to gain a better understanding of the impact of the program on individual states 

as well as to better utilize the data as converted into a panel, dummy variables for each state were 

created.  A similar regression utilizing these dummy variables in place of the Arizona and 

Arizona*Treat variables produces results with slightly greater significance, yet again the results 

fail to surpass the 10% margin of error. 

 Like the previous regression in Table 2, the model in Table 3 indicates that the treatment 

variable is not significant.  However, the individual state dummy variables are highly significant.  

The results from each dummy variable reflect the results found in the treatment variable from 

Table 2.  Ranging from -0.011KWh to 0.278KWh, the states respond differently to EDST.  Only 

one state indicates that there was a reduction in electricity consumption resulting from the policy 

change.  Yet, this negative state coefficient does not overtake the positive treatment coefficient.  

That state, New Mexico, suggests an increase of 0.043KWh per residential consumer during 

EDST.    As New Mexico is the lower bound, Nebraska reflects the upper bound with an increase 

of 0.494KWh during the four week extension period.   

 The statistical non-significance of this model is not hampered by lack of observations.  

With 964 observations after data cleaning and merging, the Difference-in-Difference model 

evaluates a large sample panel data set.  The predictive probability of the model, reflected in the 

R
2 

value of 0.289 indicates a low ability of the model to predict future consumption patterns.  

However, in this model, the purpose is not to predict but rather to evaluate the magnitude of 

difference before and after policy implementation.    
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Table 4: Difference-in-Difference Regression Results, Residential Usage (State Dummy 

Variables) 

Regression Results – Robust  

Dependent Variable = Residential Usage in KWh Per Consumer 

Explanatory Variables   

Treat 
0.054 

  (.034) 
 

Date -0.0001 

  (.0006) 
 

AvgTemp -0.001 

  (.003) 
 

St_1 (Arizona) omitted 

  (NA) 
 

St_2 (Colorado) 0.099 

  (.079) 
 

St_3 (Nebraska) 0.44 
  (0.078)*** 
 

St_4 (New Mexico) -0.011 
  (0.063) 
 

St_5 (Nevada) 0.278 
  (0.043) *** 
 

St_6 (Texas) 0.171 
  (0.046)*** 
 

St_7 (Utah) 0.097 

  (.075) 
 

Arizona*Treat -0.015 

  (.047) 

# of Obs. Used 964 

F-Statistic 38.73*** 

R-Squared .289 

 

In order to ensure a robust assessment of the data, each state was tested against Arizona 

in order to ensure the significance, direction and magnitude followed with that of the sum of 
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each state.  The results of the robustness testing are found in tables 5 through 10 in the appendix 

of the study.  The six regressions confirm the findings in the earlier regressions evaluating 

residential electricity consumption.  Each state regression indicates a positive treatment 

coefficient.  The positive coefficient mirrors the magnitude of the results from Table 3 and 4.  

That is, each state in the study consumes more electricity during the four week EDST than does 

Arizona. 
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CONCLUSION 

 

 The results of the regression analysis indicate that EDST has no statistically significant 

impact on residential electricity consumption in the seven Southwestern states evaluated in this 

study.  In fact, the results appear to indicate that EDST may result in an increase in consumption 

in the participant states during this period.  Given the mandate on DOE by Congress to evaluate 

the impact of the EDST policy after its first year of implementation, it seems that had a longer 

evaluation period focused on the various regions of the country, the policy would have been 

retracted.  The lack of significance in the results of this model has profound policy implications 

for individual states as they choose to participate in the DST and EDST programs.   

 While DST depends in part on the participation of each state in the union for consistency 

purposes, it seems that the semiannual headache that comes from changing clocks ahead and 

then back may have no benefit to some regions of the country.  While each state has the choice to 

participate in either program, this study indicates that further research into the effects of DST on 

individual states may reduce the likelihood of participation.  Unlike state laws increasing the 

drinking age to 21, states receive no federal highway funding for acquiescing regarding DST.   

Absent the lure of such incentive programs, it seems appropriate for states to opt out of the 

program given their unique response to DST and EDST.   

 The results of this study suggest that further research evaluating individual state 

outcomes resulting from the EPAct05 is appropriate.  This study indicates that future studies 

might benefit from evaluation of EDST based on regional and latitudinal criteria.  That is, 

southern states are in a particularly strong position to reevaluate their position on EDST as their 

location provides longer days throughout the year and thus, less of a need of extending daylight 

into the evenings during warm summer months.  The results from Arizona in this experiment 
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suggest that, as previously hypothesized, extending daylight hours into the evening for southern 

climates may result in increased electricity consumption due to greater need for air-conditioning 

during evening hours.  As the proportion of electricity consumption resulting from indoor 

lighting decreases each year, state and federal governments should seek new ways to reduce 

electricity consumption rather than depending on those policies that emanated over 200 years 

ago as a means to preserve candle wax.   
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APPENDICES 

Table 5: List of Acronyms 

DST Daylight Saving Time 

EDST Extended Daylight Saving Time 

DID Difference-in-Difference 

EPAct05 Energy Policy Act of 2005 

MWh Megawatt Hours 

KWh Kilowatt Hours 

DOE Department of Energy 

TBtu Trillion British thermal units 

UTAct Universal Time Act  

WWI World War II 

 



25 

 

Table 7: Nebraska 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.053 

 
(0.035) 

Date -0.0002 

 
(0.0006) 

AvgTemp -0.0007 

 
.0009 

St_3 (Nebraska) 0.348 

 
(0.024)*** 

 

 # of Obs. Used 964 

F-Statistic 63.74*** 

R-Squared 0.21 

 

 Table 9: Nevada 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.07 

 
(0.037)* 

Date -0.0002 

 
(0.0007) 

AvgTemp -0.008 

 
(.001)*** 

St_5 (Nevada) 0.214 

 
(0.031)*** 

 

 # of Obs. Used 964 

F-Statistic 22.99*** 

R-Squared 0.08 

 

Table 11: Utah 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.069 

 
(0.038)* 

Date -0.0002 

 
(0.0007) 

AvgTemp -0.008 

 
(0.001)*** 

St_7 (Utah) -0.133 

 
(0.026)*** 

 

 # of Obs. Used 964 

F-Statistic 17.66*** 

R-Squared 0.069 

Table 6: Colorado 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.07 

 
(0.028)* 

Date -0.0002 

 
(0.0007) 

AvgTemp -0.008 

 
(0.001)*** 

St_2 (Colorado) -0.136 

 
(0.028)*** 

 

 # of Obs. Used 964 

F-Statistic 17.14*** 

R-Squared 0.067 

Table 8: New Mexico 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.065 

 
(0.037)* 

Date -0.0002 

 
(.0007) 

AvgTemp -0.006 

 
(0.001)*** 

St_4 (New Mexico) -0.2 

 
(.028)*** 

 

 # of Obs. Used 964 

F-Statistic 23.92*** 

R-Squared 0.091 

Table 10: Texas 

Regression Results 

Dependent Variable = Usage in KWh Per Consumer 

Independent Variables OLS 

Treat 0.067 

 
(0.038)* 

Date -0.0002 

 
(0.0007) 

AvgTemp -0.006 

 
(0.001)*** 

St_6 (Texas) 0.071 

 
(0.035)** 

 

 # of Obs. Used 964 

F-Statistic 11.88*** 

R-Squared 0.047 
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