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Consciousness and the Environment:
Maharishi Technologies

of Consciousness and the

Incidence of U.S. Landfalling
Hurricanes, 1851-2021

HIGHLIGHTS

A preliminary analysis suggested that a decade-long application of Maharishi Technol-
ogies of Consciousness coincided with a significant drop in U.S. landfalling hurricanes
during 2006-2014, with hurricane counts rising after the practices stopped.

ABSTRACT

The purpose of this preliminary study is to explore whether application of conscious-
ness-based procedures whose stated purpose is to influence the natural and social envi-
ronment, referred to as Maharishi Technologies of Consciousness (MTC), can positively affect
weather phenomena. The theoretical framework underlying these procedures is based on
a field-theoretic view of consciousness derived from the ancient Vedic tradition of knowl-
edge of consciousness from India as revived by Maharishi Mahesh Yogi. Seven peer-re-
viewed articles published in independent scholarly journals since 2016 have reported
statistically and practically significant associations between the application of the two key
modalities of MTC and the reduction of stress and tension in the field of collective conscious-
ness of society, as measured by significantly reduced rates of U.S. homicide and urban vio-
lent crime, fatality rates from motor vehicle and other accidents, drug-related death, and
infant mortality. The current study presents results of an interrupted time series analysis
(ITS) of data from a quasi-experiment. The quasi-experiment was designed to empirically
test, after controlling for other explanatory variables, whether application of MTC during
a demonstration period 2006-2014 was associated with a reduction in the mean annual
predicted count of landfalling hurricanes (LFH) striking the continental U.S. relative to the
historical baseline mean 1851-2005. A second hypothesis was that the mean LFH count
would increase after discontinuation of MTC during 2015-2021. Data for LFH and control
variables were obtained from the U.S. National Oceanic and Atmospheric Administration
(NOAA). A second (replication) study applied the same regression methods for count data
(quasi-Poisson regression) to analyze a subsample of NOAA data for 1900-2021. For both
analyses the empirical results were consistent with hypotheses (1) and (2). The observed
decline of landfalling hurricanes during the 2006-2014 demonstration period was largely
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coincident with an unexpected, historically unprecedented
2006-2016 period of reduced LFH that has been termed
the hurricane drought by hurricane experts. We conclude
with a discussion of potential alternative explanations and
suggested directions for future research.

KEYWORDS

Maharishi Technologies of Consciousness, Maharishi Yoga,
Maharishi Yagya, hurricanes, climate change, field theory
of consciousness, Transcendental Meditation.

INTRODUCTION

There was a time in the not-too-distant past when
claims about human behavior influencing weather were
unthinkable. However, armed with multi-decade data and
experience of how the release of manmade chlorofluoro-
carbons (CFCs) affect the ozone layer and moderate global
temperatures (Abas et al., 2018) and how manmade levels
of heat-trapping gases like carbon dioxide and carbon
monoxide cause existential changes to the earth’s climate
and future (Sears, 2020), such questions about human
behavior have moved into mainstream science.

It is now well understood that human actions, irrespec-
tive of their scale or location, can cause changes to weather
events (such as high potential intensity storms), weather
patterns (i.e., repeating weather events or conditions), and
climate (i.e., the long-term average of weather patterns).
Indeed, it is commonly accepted that human behavior is in
fact the “dominant force of change on the planet” (Folke
et al,, 2021, p. 834). For example, Reed et al. (2022) show
human-induced climate change caused increased storm
rainfall rates and accumulated rainfall by 10% and 5%
respectively during the 2020 North American hurricane
season; Wehner & Sampson (2021) attribute changes
in the magnitude of flooding during Hurricane Harvey to
human behavior; and Reed et al. (2020) document anthro-
pogenic influences on Hurricane Florence. These findings
and understandings related to human behavior and the
environment have “profound meaning for humanity and
one that we are only beginning to fully comprehend. We
now know that society needs to be viewed as part of the
biosphere, not separate from it” (Folke et al., 2021, p. 834).

The purposeofthisresearchistoexploreifadifferenttype
of human behavior—application of consciousness-based
procedures which have the stated purpose of beneficially
influencing the natural and social environment, referred to
as Maharishi Technologies of Consciousness (MTC)—can
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affect weather phenomena. The nature of MTC is described
below (and in greater detail in Appendix A). While such a
proposition may have once fallen outside the purview of
modern scientific inquiry and thus have not been consid-
ered worthy of serious empirical attention because it does
not fit a prevailing worldview, that day has passed. Indeed,
experience shows that many ideas summarily rejected
when posited were later found to be correct when newer
and more persuasive evidence came to hand.

One example of increased openness to scientific explo-
ration of the hypothesized relationship between human
subjective behavior and the weather is a study at Princeton
University’s Engineering Anomalies Research Lab (PEAR).
Nelson (1997) analyzed 36 years of annual data from an
observational natural experiment to test if weather can
be influenced by the conscious or unconscious wishes of a
group (in this case, participants in Princeton’s annual com-
mencement activities). Compared to rainfall in neighboring
towns, Nelson reported a marginally significant reduction
(p = 0.049) in rainfall during three days of scheduled out-
door activities but no difference for the day with scheduled
indoor activities only.

In this paper, we rhetorically ask: if overt human behav-
ior, such as the use of chemical compounds and industrial
processes, can adversely influence weather events, could
the reverse (i.e, a salutary influence) also be true for
actions performed on a more subtle level of human behav-
ior, from the level of consciousness?

Theoretical Framework

This research is based on Maharishi’s field-theoretic
view of consciousness and the relationship of human con-
sciousness to the natural and social environment. This
framework is derived from the ancient Vedic tradition of
knowledge from India (Veda means “knowledge” in San-
skrit) as brought to light by the Vedic scholar and teacher,
Maharishi Mahesh Yogi. In contrast to most contemporary
theories of mind and consciousness originating in the West,
this consciousness-based framework posits the existence
of an interpersonal, nonlocalized dimension of conscious-
ness that underlies both individual consciousness and the
collective consciousness of society.

That the consciousness of all individuals is interdepen-
dentand deeply connected with the natural environment is
consistent with not only the perspective of the Vedic tradi-
tion as revived by Maharishi but also with the wisdom tra-
ditions of many diverse cultures worldwide (e.g., Trnka &
Lorencova, 2022). This view is also consistent with various
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formulations of panpsychism in the Western philosophical
tradition, which hold that consciousness or mind is a fun-
damental and pervasive feature of reality and is present
everywhere (Goff, 2020; Goff et al., 2022).

It is said that Maharishi comprehensively revived the
Vedic procedures for development of individual and collec-
tive consciousness, seeking to restore their full potency,
and organized the teaching of his Transcendental Medita-
tion (TM) technique and its advanced aspect, the TM-Sidhi
program, to millions of people worldwide. He expressed
the Vedic principles in terms that are testable and encour-
aged scientific research on their results (e.g., Dillbeck et al,,
2020). Maharishi described his teaching of TM and its asso-
ciated theory and practices as a science of consciousness,
which he termed Maharishi Vedic Science. Maharishi did not
describe his teachings as a religion. Rather, he emphasized
that the practice of TM and its advanced techniques is suit-
able forallindividuals regardless of religion, education, cul-
ture, language, or philosophy. It is said that TM is practiced
around the world by people from a wide variety of religions
as well as by those with no religion. As described below, he
also inspired the application of MTC, consciousness-based
procedures whose stated purpose is to positively influence
social trends and the natural environment.

In the introductory and discussion sections and Appen-
dix A of this article we present a summary of key princi-
ples of Maharishi’s field-theoretic view of consciousness,
including, where appropriate, quotations from Mahari-
shi that provide information relevant for understanding
his theoretical framework. It should be noted that these
statements are not to be understood as statements of fact
or belief of the authors of this study or propositions to be
accepted without scientific or logical scrutiny; they are
descriptions or summaries of propositions stated by Maha-
rishi in his consciousness-based framework. The purpose
of this paper is to empirically test two specific hypotheses
derived from this theoretical framework, not to attempt to
evaluate every assertion by Maharishi in his exposition of
the framework. The latter is beyond the scope of this study.

In this framework, consciousness is viewed not as an
emergent property of matter generated through function-
ing of the human nervous system, but rather as fundamen-
tal in nature (Nader, 2024). Indeed, pure consciousness is
viewed as the essential nature of life—an unbounded, uni-
fied field of pure intelligence, beyond space and time—that
gives rise to all expressed values in the universe, both sub-
jective and objective (Maharishi Mahesh Yogi, 1996). This
field of nature’s intelligence is postulated to be the unified,

490 7

JOURNAL OF SCIENTIFIC EXPLORATION « VOL. 39, NO 4 - WINTER 2025

Kenneth L. Cavanaugh & Lee Fergusson

transcendental source of all the laws of nature that govern
the evolution of human life, the natural and social envi-
ronment, and the entire universe (Maharishi Mahesh Yogi,
1986). Recently, Harvard and MIT-trained neuroscientist
Tony Nader, who worked closely with Maharishi for more
than 20 years, has formulated the fundamental principles
expressed in Maharishi’s Vedic science of consciousness
in an axiomatic framework of formal logic (Nader, 2015,
2024) and proposed that “consciousness is all there is.”

This interpersonal, nonlocalized field of consciousness
(pure consciousness, pure awareness, or transcendental con-
sciousness) is said to underlie both individual consciousness
and the collective consciousness of society. Collective con-
sciousness is defined by Maharishi as the wholeness of con-
sciousness of the individuals comprising the entire social
group: family, city, province, nation, or the world. Maha-
rishi proposed that there exists a reciprocal relationship
between individual consciousness and collective conscious-
ness in which each influences the other. Thus, for example,
increased tension, stress, and strain in the consciousness
of individuals in society is said to increase these qualities in
collective consciousness, and vice versa. The aim of MTC is
to positively influence the collective level of consciousness,
which is seen as the principal determinant of societal qual-
ity of life and man’s relationship with the natural environ-
ment (Maharishi Mahesh Yogi, 1977, 1978b, 1986).

As discussed in greater detail below (see Appendix A:
Theoretical Model), Maharishi Mahesh Yogi (1968) pro-
posed that when stress and tension build up in the collec-
tive consciousness of the nation, an imbalance in nature is
created that, if left unchecked, can eventually result in the
outbreak of natural disasters, violence, and other negative
trends in national life. Maharishi Mahesh Yogi (1978b, p.
187) asserted that “When individuals begin to violate the
laws of nature in their own lives, these violations cause neg-
ative influences in the collective atmosphere, which even-
tually turn into natural calamities.” The resulting calamities
and negative trends can serve to further increase societal
stress, contributing to a possible vicious cycle (Alexander
et al.,, 2011). Maharishi Mahesh Yogi (1978b, p. 88) further
maintained that “Greater balance in nature is demon-
strated by an absence of natural disasters and collective
calamities, such as earthquakes, tornadoes, and famine.”
The purpose of MTC is described as the reduction of stress
and tension in collective consciousness to thereby increase
balance in nature and improve societal quality of life.

Given that the results of comprehensive published,
peer-reviewed research on MTC is said to be consistent
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with the hypothesis that application of these technolo-
gies of consciousness is associated with improvements in
individual psychology, physiology, and behavior, and even
improved trends in larger social units, such as the quality
of life of cities and nations, the question addressed by the
current study is whether there is empirical evidence to
support the proposition that these technologies can also
positively affect the environment.

Prior Research on MTC and
Landfalling U.S. Hurricanes

The current study builds on unpublished prior research
completed in 2010 by the first author that examined the
possible association of MTC and the incidence of land-
falling U.S. hurricanes using early preliminary data from
the same quasi-experiment discussed in the current
study. This 2010 pilot research analyzed time series (TS)
data from NOAA on the annual count of landfalling hur-
ricanes (LFH) for 1851-2010. Like the current study, the
pilot research used interrupted time series (ITS) regression
modeling for count data (see Methodology, Interrupted
Time Series Study Design). Robust regression analysis for
non-negative, integer count data (quasi-Poisson regres-
sion analysis) was used in the ITS analysis. Consistent
with the study hypothesis, the regression results found
evidence for a significant downward level shift in the
mean annual LFH count predicted by the regression model
during the demonstration period 2006-2010 relative to
the historical baseline predicted mean 1851-2005. The
incidence rate ratio (IRR) was estimated as IRR = 0.347, z
= -2.82, p = 0.002 one-tailed, 95% CI [0.166, 0.723] (see
Regression Modelling of Count Data). The analysis con-
trolled for the total count of hurricanes formed each year
in the North Atlantic basin.

As described below, the estimated IRR implies that, con-
trolling for the total annual incidence of all hurricanes in
the Atlantic basin, the predicted mean for the LFH annual
count 2006-2010 was (0.347-1)100 = 65.3% lower than
the corresponding mean baseline incidence rate (McCleary
& Hay, 1980; Wooldridge, 2009).

This study extends and replicates the previous research
by considering additional explanatory variables and
empirically examines an expanded sample of annual data
1851-2021. The ten years of additional TS data includes
four additional years (2011-2014) of the demonstra-
tion period. Also, the expanded data sample includes the
post-demonstration period 2015-2021 during which the
MTC treatment was discontinued by the researchers due to
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operational considerations. This additional data permitted
implementation of a reversed quasi-experimental design to
analyze the TS behavior of LFH before, during, and after the
2006-2014 demonstration period (see Interrupted Time
Series Study Design). The additional data allow us to repli-
cate and expand the findings of the prior pilot research as
well as to evaluate an additional research hypothesis that
postulates that, controlling for other predictor variables,
the mean predicted LFH incidence rate from the regression
model would increase after discontinuation (reversal) of
the MTC treatment.

Another objective of the current research is to describe
a replication study (Study 2) that analyzes a 1900-2021
sub-sample of the NOAA hurricane data (see Appendix C).

Origins of the Quasi-Experiment

The hurricane seasons 2004-2005 were among the
deadliest and most damaging in U.S. history. In 2004, six
hurricanes made landfall on the continental U.S., three
of them major (Saffir-Simpson category 3 to 5). Another
five struck the U.S. in 2005, four of them major, including
Hurricane Katrina. Katrina was the most damaging hurri-
cane in U.S. history, causing an estimated $186 billion of
damage and 1,400 deaths (Knabb et al., 2023).

In the wake of the devastating 2004-2005 hurricane
impacts, planning for the application of MTC began in
November 2005 with Maharishi’s inspiration and guid-
ance. Prior to the beginning of the hurricane season in
2006, the application of MTC was introduced for the spe-
cific purpose of preventing or mitigating future hurricane
disasters by reducing stress, strain, and tension in the col-
lective consciousness of the U.S. A quasi-experiment was
initiated that involved practice of Maharishi Yoga, the TM
and TM-Sidhi program, by a large group at Maharishi Inter-
national University (MIU) in Fairfield, lowa.

The size of the MIU group increased exponentially in
2006 and through 2014 the group was near or above the
theoretically predicted required size to positively influence
U.S. national trends by means of Maharishi Yoga alone
(1,725 participants, the square root of 1% of the U.S. pop-
ulation at that time). The group included up to 1,100 Vedic
experts from India performing Maharishi Yagya, traditional
Vedic performances intended to reduce stress and tension
in collective consciousness and thereby promote greater
balance in nature (see Appendix A for a more detailed
description of Maharishi Yagya). The Vedic experts also
participated in the group practice of the TM and TM-Sidhi
program.
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Organization of the Current Article

The remainder of this article is organized as follows.
The Methods section describes the LFH data and control
variables used in the regression analysis and provides a
brief overview of the robust count regression procedures
employed for analyzing the count data. Empirical findings
are summarized in the Results section. The Discussion
considers the empirical findings in relation to proposed
explanations for the “hurricane drought” period of 2006-
2016 and suggests possible future directions for research.
Appendix A provides greater detail about the theoretical
framework underlying the empirical analysis. Appendix B
briefly describes other peer-reviewed studies that provide
empirical evidence consistent with the hypothesis that
consciousness may be a nonlocalized field. Appendix B
briefly summarizes EEG and neuroendocrine research on
the TM and TM-Sidhi program, research on national mood
in behavioral finance. Appendix B also discusses research
from the Global Consciousness Project at Princeton that
investigates the field-like nature of consciousness using
deviations from randomness displayed by random number
generators (RNG) during designated events. Two inde-
pendent quasi-experimental RNG studies reported highly
significant deviations from randomness associated with
group practice of the TM and TM-Sidhi program (Mason et
al., 2007; Nelson, 2006).

In addition, Appendix C presents of the findings of a rep-
lication study based on a subsample of LFH data.

METHODS
Data Sources

TS data on the annual count of hurricanes (tropical
cyclones) in the Atlantic basin that made landfall on the

Kenneth L. Cavanaugh & Lee Fergusson

continental United States 1851-2021 (LFH) and the annual
number of North Atlantic hurricanes (ATLHURR) were
obtained from the website of the Atlantic Oceanographic
and Meteorological Laboratory (AOML) of NOAA (AOML,
2022a, 2022b, 2022c). The 2021 data for LFH, ATLHURR,
and the number of named tropical storms (STORMS) in the
Atlantic basin were provided by the National Centers for
Environmental Information (NCEI) at NOAA (NCEI, 2022).

Data on the overall intensity, or power, of each annual
hurricane season as measured by the Accumulated Cyclone
Energy (ACE) index were obtained from NOAA (AOML,
2022a, 2022c¢; NCEI, 2022) and NOAA’s Climate Prediction
Center (CPC) (Climate Prediction Center, 2021). The ACE
index for individual storms is defined as the sum of the
squared values of the maximum sustained wind velocity
(in knots) measured at six-hour intervals while the storms
are at least at tropical storm strength. The ACE index for
an entire hurricane season is calculated by NOAA as the
sum of all ACE values for all hurricanes and named storms
converted to a scale in which 100 equals the median over a
base period. Thus, the resulting annual ACE values account
for cyclone intensity, duration, and frequency (U.S. Envi-
ronmental Protection Agency, n.d.).

Data Description

Figures 1, 3 and 4 display TS plots of the numeric vari-
ables. Figure 2 shows the histogram for the LFH count
data. Tables 1 and 2 report descriptive statistics for the
variables used in the statistical analysis (N = 171). LFH is
the annual count of landfalling U.S. hurricanes 1851-2021.
DEMO is a binary indicator for the demonstration period
of the quasi-experiment, where DEMO = 1 for the 2006-
2014 demonstration period of the quasi-experiment and
DEMO = 0 otherwise. ACE and ATLHURR are defined above.

Annual U.S. Landfalling Hurricanes

Il Il
1860 1880 1900 1920

Il Il L Il
1940 1960 1980 2000 2020

Figure 1. Annual number of landfalling hurricanes on the continental U.S. (LFH) 1851-2021.
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D2015 is a binary indicator variable designating the post-
demonstration period, where D2015 = 1 for years 2015-
2021 and D2015 = 0 otherwise.

The plot of the annual count of landfalling U.S. hurri-
canes 1851-2021 in Figure 1 displays fluctuations around
a relatively stable mean of 1.77 per year with periods of
greater and lesser variability. The histogram of annual

30 A

20 A

Percent

0 T T T T T T T T

0 1 2 3 4 5 6 7 8

Annual Count of Landfalling U.S. Hurricanes 1851-2021

Figure 2. Histogram of annual count of landfalling U.S.
hurricanes 1851-2021.

15

10

N. Atlantic Hurricanes per Year
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landfall counts in Figure 2 shows that about 90% of counts
are between 0 and 3 with the largest values at 1 and 2
plus an upper tail extending to the right with a maximum
count of 7. Figure 3 shows that the plot of the annual count
of hurricanes that formed in the Atlantic basin displays
fluctuations in variability around a long-term, relatively
stable mean. Figure 4 is the TS plot of NOAA’s accumu-
lated cyclone energy index (ACE) for each annual hurricane
season June through November. ACE reflects the intensity,
duration, and frequency of tropical cyclone activity in the
Atlantic basin. Descriptive statistics and correlation matrix
are given in Tables 1 and 2.

Interrupted Time Series Study Design

As discussed in the Introduction, the current study ana-
lyzes TS data from a quasi-experiment. The MTC treatment
program was introduced by the researchers during the
demonstration period 2006-2014, prior to the beginning
of the 2006 hurricane season, for the explicit purpose of
investigating possible associations between MTC and
changes in LFH incidence during the demonstration period

|

1860 1880 1900 1920

1940 1960 1980 2000 2020

Figure 3. Annual number of hurricanes (ATLHURR) in the Atlantic basin 1851-2021.

200

100 -

Annual ACE Rating

bl

1860 1880 1900 1920

1940 1960 1980 2000 2020

Figure 4. NOAA annual accumulated cyclone energy (ACE) index for energy released by tropical cyclones in the Atlantic

basin during the annual hurricane seasons 1851-2021.
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Table 1. Descriptive Statistics for Variables, 1851-2021

Variable N Mean SD Variance Min Max
LFH 171 1.772 1.439 2.071 0 7
DEMO 171 0.053 0.224 0.050 0 1
ACE 171 90.392 54.748 2997.357 3 259
ATLHURR 171 5.515 2.608 6.804 0 15
D2015 171 0.041 0.199 0.039 0 1

Table 2 Variable Correlation Matrix

Variable ATLHURR (centered) ACE (standardized) LFH
ATLHURR (centered) 1.000

ACE (standardized) 0.823*** 1.000

LFH 0.550%** 0.543%** 1.000

Note. N = 171. ***p < 0.001.

compared to the baseline, and post-demonstration periods.
Thus, the current study satisfies the standard definition of
a quasi-experiment rather than a natural experiment. Nat-
ural experiments contrast a naturally occurring event with
a control condition and involve no researcher manipulation
of treatments (Reichardt, 2019; Wooldridge, 2009).

The MTC treatment was applied during the demonstra-
tion period 2006-2014, followed by a reversal (discontinu-
ation) of the MTC intervention in 2015-2021. At the outset
of the study, the researchers anticipated the introduction
of MTC might possibly be associated with subsequent
changes in the mean level or trend of LFH, depending on
whether the baseline TS was fluctuating around a stable
mean or trending. These anticipated changes are those pre-
viously observed in each of the seven previously published
quasi-experimental studies of the association of MTC with
the TS behavior of a set of diverse U.S. social indicators
(see Appendix A). For some of these seven prior studies,
public a priori predictions about anticipated reductions in
violent crime and other social indicators were announced
and widely publicized in the press. During the quasi-ex-
periment, however, researcher expectations with respect
to mitigation of hurricane landfalls were not publicly
expressed because there had been no prior peer-reviewed
published research on this potential outcome.

The current study can be described as an interrupted
time series study because introduction of the MTC treat-
ment beginning in 2006 was expected to possibly change,
or interrupt, the time series behavior of LFH displayed in
the baseline period. The current study can also be charac-
terized as a reversed quasi-experiment because the MTC
treatment during 2006-2014 was reversed by withdrawal
of the treatment program during the post-demonstration
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period 2015-2021 (Reichardt, 2019). A reversed quasi-ex-
perimental design allows comparison of behavior of the
time series before, during, and after the intervention, thus
potentially increasing internal validity.

According toReichardt (2019, p.244), “Awell-implemented
ITS design can produce highly credible estimates of treat-
ment effects, especially when the ITS design is implemented
with supplements such as reversed or repeated treatment
interventions and/or comparison time series.”

ITS modeling is said to be one of the strongest designs
for the analysis of treatment effects of interventions in TS
data from quasi-experiments (Bernal et al., 2017; McCleary
et al., 2017; Reichardt, 2019). Also referred to as impact-
assessment analysis, impact analysis, or intervention analy-
sis, ITS designs have been extensively applied in numerous
areas of scholarly and applied research including program
evaluation in economics, health care research, epidemiol-
ogy, public policy evaluation, and many others.

Regression Modeling of Count Data

Because the outcome variable of the study, the monthly
incidence of landfalling U.S. hurricanes, is a non-negative
integer count, key assumptions of OLS linear regression are
not satisfied. Forexample, OLS assumes a continuous depen-
dent variable with normally distributed regression errors.
Thus, OLS is not appropriate for the count data examined in
the current study (e.g., Cameron & Trivedi, 2013; Coxe et al,,
2009). Therefore, we use a robust, modified form of count
regression (quasi-Poisson regression) that does not assume
the count data exactly follows a Poisson distribution.

ITS quasi-Poisson regression methods were used to
analyze the possible relationship between MTC and annual
counts of landfalling hurricanes striking the continental
U.S. 1851-2021. The quasi-Poisson regression methods used
in the current study are standard in the literature on analy-
sis of count data and are appropriate for data in the form of
non-negative integer counts such as LFH that are not nec-
essarily Poisson distributed (Bhaskaran et al., 2013).

The count regression model for the current study, Model
1, can be expressed as

(In($)) = by +b, DEMO+b, D2015+b, ATLHURR
+b, ACE

(1)

In Equation (1), the variables y, DEMO, D2015, ATLHURR,
and ACE are each a function of time, but the “t” subscript
is omitted for simplicity. In Equation (1) y is the annual
count of landfalling hurricanes, j is the predicted value of
y, or mathematically expected value of y conditional on the
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values of the predictors and a constant (conditional mean).
The expression [n() is the natural logarithm of § and it is
assumed to be a linear function of the predictors (Coxe et
al,, 2009; Hilbe, 2014).

The constant term, or regression intercept, in Equation
(1) is b,. As defined previously, DEMO is a binary treatment
variable for the quasi-experiment with regression coeffi-
cient b,. D2015 is a binary indicator for the post-demon-
stration period 2015-2021 with regression coefficient b..
ACE and ATLHURR were also defined previously.

Note that independence of the predictor variables in
Equation (1) is not a required assumption in quasi-Poisson
regression (or OLS regression); rather it is assumed that no
predictor variable is a perfect linear combination of other
predictors or is constant (Wooldridge, 2009).

The regression coefficient for each predictor in Equation
(1) gives the change in In(§) associated with a one-unit
change in that predictor, holding other predictors constant.
Interpretation of the regression coefficients in Equation (1)
can be challenging because most people find it more dif-
ficult to interpret regression coefficients for regressions
with logarithmic outcome variables (Wooldridge, 2009).
Therefore, it is useful to transform Equation (1) to a form
that allow interpretation of the regression coefficients
in terms of changes in § rather than In(j). This is accom-
plished by taking anti-logs (exponentiating) both sides of
Equation (1) so that exp(In()) = § and

y=exp(b,) exp(b, DEMO) exp(b, D2015)
exp(b; ATLHURR) exp(b, ACE) 2)

where exp(a) = e.

Equation (2) is a nonlinear regression model that shows
that the quasi-Poisson regression model in Equation (1)
implies a multiplicative, rather than an additive relationship
between changesin a predictor and changes in j. In general
(Coxe et al., 2009), holding other predictors constant, if a
predictor x with regression coefficient b is increased by one
unit, § will be multiplied by the factor exp(b(x + 1)) instead
of exp(bx), where

exp(b(x+1)) =exp(bx +b) =exp(bx) exp(h) (3)

The expression exp(b) in Equation (3) is known as the
incidence rate ratio (IRR) for variable x. For example, a dis-
crete change in a predictor such as a one-unit increase in
DEMO from 0 to 1, holding other predictors constant, the
IRR is the ratio of two values for §: (1) the mean regres-
sion predicted value for the annual incidence rate y after
increasing x by one unit divided by (2) the mean predicted
incidence rate § with x unchanged (Hardin & Hilbe, 2018).
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Equation (3) implies that for a predictor with IRR > 1.0, a
one-unit increase in that variable will be, on average, asso-
ciated with a multiplicative increase in j. A predictor with
an estimated IRR less than 1.0 will be associated, on aver-
age, with a multiplicative decrease in §. Likewise IRR = 1.0
indicates no association, on average, between a one-unit
change in the predictor and j.

When a binary indicator variable, such as DEMO (with
coefficient b.), is increased from O to 1, holding other pre-
dictors constant, the percentage change in y is given by
(exp(b,) - 1)100, or (IRR - 1)100 (McCleary & Hay, 1980;
Wooldridge, 2009).

Statistical Estimation of
Quasi-Poisson Regression Models

Equation (1) was estimated using the quasi-Poisson, or
quasi-maximum-likelihood, method as implemented in the
Generalized Linear Modeling (GLM) module of Stata 16.1
(StataCorp, 2019). As noted previously, quasi-Poisson meth-
ods are appropriate in the analysis of non-negative integer
count data even when the dependent, or outcome, count
variable may not actually follow a Poisson distribution. That
such may be the case for LFH data is suggested by Figure
2 in which approximately 90% of observations are between
0 and 3. Even if the assumption is not entirely correct that
the outcome variable in Equation (2) has a Poisson distri-
bution, if the conditional mean is properly specified, the
quasi-Poisson estimation method for count data provides
consistent estimates of the predictor regression coefficients
(i.e., that converge to their population values as the sample
size grows) and are approximately normally distributed
(Cameron & Trivedi, 2013; Winkelmann, 2008). However, if
the LFH count does not actually have a Poisson distribution,
the estimated standard errors (SEs) for the quasi-Poisson
regression coefficients will be incorrect and robust SEs must
be calculated to correct the SEs (Cameron & Trivedi, 2010).

Robust Newey-West SEs (Newey & West, 1987) are com-
monly used for calculation of robust SEs in TS studies of
count data (e.g., Riley et al., 2022; also see Bottomley et al,,
2019; Cameron & Trivedi, 2013). The Newey-West SEs (NW
SEs) are consistent in the presence of heteroskedasticity
(i.e., non-constant conditional variance) and autocorrela-
tion of possibly unknown form (Cameron & Trivedi, 2010;
Newey & West, 1987). Serial correlation in the regression
residuals violates a key assumption that successive TS
observations of the count outcome variable are indepen-
dent. Also, count variables are often inherently heteroske-
dastic because the expected value of the conditional
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variance changes as the expected value of the count vari-
able changes (Cameron & Trivedi, 2013).

The robust NW SEs also help correct for the well-known
upward bias of SEs for regression coefficients if the distri-
bution of counts displays underdispersion relative to the
Poisson distribution (Cameron & Trivedi, 2010). The upward
bias for SEs of the regression coefficients results in down-
ward bias for tests of statistical significance. Underdisper-
sion violates the Poisson assumption of equidispersion,
the equality of mean and variance of j conditional on the
explanatory variables. Underdispersion can result if a large
proportion of counts fall in a relatively narrow range of
count values (Hilbe, 2014) such as that displayed in Figure
3. Underdispersion is indicated by a value < 1.0 for the
Pearson dispersion coefficient, defined as (Pearson x?)/df.

In count regression several types of regression residuals
are available for checking the adequacy of the estimated
model. Deviance residuals were used in the current study,
as recommended by Hardin & Hilbe (2018), McCullagh
& Nelder (1989), and Pierce & Schafer (1986). Deviance
residuals are said to possess superior properties for exam-
ining goodness of fit in GLM modeling (Cameron & Trivedi,
2013; StataCorp, 2019). The deviance residuals are approx-
imately normally distributed, especially when adjusted for
discreteness (Pierce & Schafer, 1986). Adjusted deviance
residuals were primarily used in diagnostic checking of
estimated models. As recommended by Cameron & Trivedi
(2013), standardized Pearson residuals were also used to
evaluate serial correlation of residuals.

Research Hypotheses for Model 1
Hypothesis 1

After controlling for other explanatory variables, appli-
cation of MTC during the demonstration period 2006-2014
will be associated with a reduction in the mean annual pre-
dicted count of landfalling hurricanes striking the conti-
nental U.S. relative to the historical baseline mean.

Hypothesis 2

The mean predicted LFH count after discontinuation of
MTC during 2015-2021 will increase relative to the mean
predicted count during the demonstration period, con-
trolling for other explanatory variables.

Hypotheses 1 and 2 make no predictions for the sign or
significance of the regression coefficients for the predictor
variables ACE and ATLHURR.
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RESULTS
Results for Model 1

As described in the previous section, the regression
model in Equation (1) was estimated using quasi-Poisson
(i.e., quasi-maximum likelihood) count regression meth-
ods. The count regression estimates for Equation (1) are
reported in Table 3.

One-sided hypothesis tests are reported for expressions
involving DEMO and D2015 because the research hypotheses
are directional. The p-values for the other predictors, and all
confidence intervals (Cls) in Table 3, are two sided. The null
hypothesis tested by the standard normal z-test statistic in
Table 3 is that the estimated regression coefficient in Equa-
tion (1) is zero. The same z-test statistic and p-value given
for each regression coefficient in Equation (1) are reported
for the variable’s IRR. However, in the test of significance for
IRR, the null hypothesis is IRR = 1.0, indicating no effect of a
change in the predictor on the outcome variable (StataCorp,
2019). Strong underdispersion of the LFH count data, in
which the conditional variance is less than the conditional
mean, is indicated by a Pearson dispersion coefficient (Pear-
son x))/df. In the current study, the dispersion coefficient is
substantially less than 1.0 (see Table 3), indicating the need
for quasi-Poisson regression with robust SEs.

Diagnostic Checking for Model 1

Diagnostic plots and tests for the adequacy of the esti-
mated Model 1 in Table 3 are satisfactory. No outliers are
observed in the plot of residuals and other diagnostic plots.
Both the Pearson goodness-of-fit (GOF) test (x? (166) =
126.023, p = 0.991) and the deviance goodness-of-fit test, (2
(166) = 156.040, p = 0.699) are significant, indicating good
fit between the observed data and the predicted values
from the model. Interpreting these GOF statistics can be
confusing because a test result in both cases is deemed
significant for p > 0.05 rather than the usual p < 0.05 (Hilbe,
2014). According to Hilbe (p. 77), “a Chi2 p > 0.05 indicates
that the model is considered well fit” Cameron & Trivedi
(2013) prefer the deviance GOF test. Hilbe (2014) notes that
the Pearson test can be biased. The deviance GOF test has
the advantage of being calculated using robust SEs.

Also, a Wald test of the overall significance of the model
rejected the null hypothesis that all coefficients in the
model (other than the constant term) were jointly equal to
zero, (x* (4) = 165.83, p < 0.001 (StataCorp, 2019; Verbeek,
2012).
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Table 3. Quasi-Poisson Regression Results. Dependent
Variable is Natural Log of the Predicted Annual Count of
U.S. Landfalling Hurricanes, 1851-2021 and 1900-2021.

Model 1 1851-2021

Predictor Model 2 1900-2021

DEMO (binary treatment

indicator)
Coeff. estimate (SE) -0.860 (0.149) -0.757 (0.165)
IRR (SE) 0.423 (0.063) 0.469 (0.077)
z-ratio z=-5.78%** z=-4.59%**
95% IRR CI [0.316, 0.567] [0.340, 0.648]
ACE (standardized)
Coeff. estimate (SE) 0.153 (0.081) 0.217 (0.109)
IRR (SE) 1.165 (0.094) 1.242 (0.135)
z-ratio z=1.90 z=1.99*%
95% IRR CI [0.995, 1.365] [1.003, 1.538]
ATLHURR (centred)
Coeff. estimate (SE) 0.104 (0.034) 0.075 (0.042)
IRR (SE) 1.110 (0.037) 1.078 (0.045)
z-ratio 3.11%* z=1.81
95% IRR CI [1.039, 1.185] [0.994, 1.170)
D2015 (post-treatment
indicator)
Coeff. estimate (SE) -0.142 (0.115) -0.053 (0.131)
IRR (SE) 0.868 (0.100) 0.948 (0.125)
z-ratio z=-1.23 z=-0.41
95% IRR CI [0.692, 1.087] [0.733, 1.227]
Constant (intercept)
Coeff. estimate (SE) 0.523 (0.062) 0.458 (0.089)
IRR (SE) 1.687 (0.105) 1.581 (0.141)
z-ratio 8.42%** 5.13%**
95% IRR CI [1.494, 1.906] [1.327,1.884]
Model statistics
No. observations (df) 171 (166) 122 (117)
(Pearson x?)/df (Pearson x?) 0.759 (126.023) 0.808 (94.487)

Deviance/df (Deviance) 0.940 (156.040) 0.969 (113.320)

Log likelihood -255.477 -180.130
Akaike information criterion 520.954 370.260
Bayesian information 536.662 384.280
criterion

Generalized R? 0.344 0.348

Note. For Model 1, N = 171 and for Model 2, N = 122. Coding
for DEMO: years 2006-2014 = 1, other years = 0. Coding
for D2015: 2015-2021 = 1, otherwise = 0. SEs corrected us-
ing Newey-West procedure (Bartlett kernel, 10 lags). IRR =
incidence rate ratio. Two-tailed p-values except one-tailed
for tests involving treatment indicators DEMO and D2015.
Generalized R? = squared correlation between y and §.
**¥p < 0,001, **p < 0.01, *p < 0.05.

Another measure of goodness of fit recommended by
Cameron & Trivedi (2013) is the correlation between the
model predicted values and the observed LFH counts.
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For Model 1 this correlation is relatively high (0.586)
resulting in a generalized R* = 0.344. Similarly, the
Nagelkerke measure of GOF is 0.330, while the Cox-Snell
measure is 0.318. These are a few of the many proposed
alternative measures of GOF. Cameron & Trivedi (2013)
favor the generalized R-squared. However, they point
out that these measures do not have the “proportion
of variance explained” interpretation of the R? in linear
regression.

Robust Newey-West SEs were used to correct the
estimated SEs of the predictor regression coefficients.
Ten serial correlation lags were used in the Newey-West
adjustment for serial correlation, heteroskedasticity, and
underdispersion. The generalized R? the squared correla-
tion between predicted y and the observed LFH count, is
0.344. This R measure has been recommended for Poisson
regression and other nonlinear models (Cameron & Trivedi,
2013; Wooldridge, 2009). This and other alternative R2
measures for non-linear models have a different inter-
pretation than that in OLS linear regression (Cameron &
Trivedi, 2013; Hardin & Hilbe, 2018).

Tests of Research Hypotheses for Model 1
Test of Hypothesis 1

Consistent with Hypothesis 1 (see Table 3), the IRR of
0.423 for DEMO in Model 1 is significant and less than
1.0 (p < 10°8). This implies that, controlling for explan-
atory variables, the mean predicted LFH count § during
2006-2014 was (0.423-1)100 = -57.7% lower than the
corresponding value of 1.687 during the 1851-2005
baseline. This large percentage difference between
mean predicted j for 2006-2014 as compared with that
for 1851-2005 is an indication of strong practical, or
substantive, significance.

The mean LFH count predicted by the regression model
during 2006-2014, after controlling for predictors, is 0.714
LFH per year as compared with the baseline of 1.687 annu-
ally for1851-2005. The predicted mean count is given by the
IRR for DEMO in Table 3 (0.423) multiplied by the baseline
expected count (1.687), where the latter is the the expo-
nentiated regression constant term exp(b,) (StataCorp,
2019). This calculation of the expected mean count follows
from the definition of the IRR as the multiplicative factor
by which the baseline value of § is changed due to a 1-unit
change in a predictor, holding other predictors constant.

Thus, consistent with Hypothesis 1, the mean of the LFH
count predicted by the regression model is significantly
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smaller during the demonstration period than during the
prior baseline period 1851-2005, holding other predictors
constant.

Test of Hypothesis 2

The quasi-Poisson regression results are also consis-
tent with Hypothesis 2. The lincom command of Stata 16.1
was used to test whether the estimated regression coef-
ficient for DEMO is significantly less than that for D2015,
as implied by Hypothesis 2. The regression coefficient b,
for DEMO is significantly smaller than b, for D2015, where
(b,-b,) = -0.868-(-0.142) = -0.726, z = -4.56, p < 10, with
95% CI [-1.006, -0.430].

The predicted mean LFH count during 2015-2021 is
given by the IRR for the constant term multiplied by the
IRR for D2015, or exp(b )exp(b,) = 1.464. Thus, consistent
with Hypothesis 2, the predicted mean of the LFH count is
significantly smaller during the demonstration period than
during the subsequent post-demonstration period, hold-
ing other predictors constant.

By the laws of exponents, exp(b,-b,) = exp(b,)/exp(b,)
= (IRR for DEMO)/(IRR for D2015). Exponentiating the dif-
ference in coefficients gives 0.423/0.868 = 0.488, indicat-
ing that the mean predicted LFH count § for 2006-2014 is
(0.488-1)100 = -51.2% smaller than the significant value
of predicted mean j during 2015-2021. This sizeable per-
centage difference between mean predicted § during
2006-2014 and 2015-2021 thus is both practically and
statistically significant.

Although the D2015 regression coefficient in Model 1
is significantly larger than that for DEMO as predicted in
Hypothesis 2, it is not significantly different from the coef-
ficient for the 1851-2005 baseline. However, Hypothesis
2 did not predict that the coefficient for D2015 would be
greater or less than that for the baseline, only that the
D2015 coefficient would be greater than that for DEMO.

In sum, the results of tests based on the quasi-Poisson
estimates of the regression coefficients are consistent with
both research hypotheses, and, as hypothesized, the sig-
nificant changes in mean predicted y for the demonstra-
tion and post-demonstration periods are in the opposite
and hypothesized directions. The results for the test of
both hypotheses are also practically as well as statistically
significant.

An additional measure of practical significance for
these findings is given by the comparison between the
observed total of eight LFH during 2006-2014 and the
mathematically expected total that would have been
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observed if the 1851-2005 predicted mean had contin-
ued through 2014. Under the counterfactual assumption
of a continuation of the baseline conditional mean during
2006-2014, an estimated total of 15.2 LFH would be pre-
dicted to occur during these nine years, as calculated by
the number of years 2006-2014 multiplied by the 1851-
2005 predicted mean of 1.687 LFH per year. Thus, the
observed total of eight LFH was approximately 7.2 fewer,
or 47.3% lower, than would be predicted by a (counterfac-
tual) continuation of the 1851-2005 baseline rate during
the demonstration period.

Figure 5 displays §, the mean annual count of LFH
predicted by the regression model for each of the
three subperiods of the study: 1851-2005, 2006-2014,
and 2015-2021. Above each bar is the predicted mean
annual LFH count for that subperiod as predicted by the
regression model. The p-values above both bars on the
right indicate the significance of the expected count rel-
ative to the expected count for the previous period. The
p-value for 1851-2005 is for the test that the baseline
count equals zero.

Other Results: Model 1

The research hypotheses did not make any prediction
regarding the sign and significance of the regression coef-
ficients ACE and ATLHURR. However, consistent with intu-
ition, the regression coefficients for both variables in Table
3 are positive.

As shown in Table 3, an increase of one unit for ATLHURR
above its mean is associated with a significant predicted
increase in y of 11% relative to the predicted LFH count in
1851-2005 (p = 0.002). The IRR for ACE in Table 3 of 1.165 is
not quite significant (p = 0.058). The IRR for ACE indicates
that, holding other predictors constant, a one SD increase
in ACE (54.78 ACE units) above its mean was associated,
on average, with an increase in the predicted LFH count
of (1.165-1)100 = 16.5% relative to the predicted baseline
count of 1.687 per year.

The high correlation (0.823, p < 0.001 between ALTHURR
and ACE) (see Table 2) makes it challenging to estimate the
separate, ceteris paribus association of each of the two pre-
dictors with LFH. But inclusion of both predictors controls
for the total combined influence of ALTHURR and ACE on
the outcome variable § and may serve as proxies for other
predictors not included in the model.
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Figure 5. This Figure displays the mean annual count of landfalling U.S. hurricanes predicted by the count regression
model for the baseline period, demonstration period, and post-demonstration period. The mean predicted annual LFH
count is shown above each bar. The p-value above each of the two right bars is for the test of the difference between
the mean for that period and the mean for the prior period. The p-value for 1851-2005 is for the test that the baseline

predicted count equals zero.

Sensitivity Analysis: Model 1
Newey-West SEs

For Model 1, the conclusion for both research hypothe-
ses are insensitive to the number of serial correlation lags
used in calculation of the NW robust SEs. The quasi-Pois-
son regression results for Model 2 in Table 3 are based on
NW SEs calculated with 10 lags. All other diagnostics for
the estimated model are satisfactory.

An additional sensitivity analysis of the results for Model
lis provided by a replication study involving re-estimation
of Model 1 using a different data sample, as described in
Appendix C.

DISCUSSION
Overview

The current preliminary study employed a reversed
interrupted time series design to examine data from a qua-
si-experiment that was designed to investigate the possi-
ble association between the annual mean predicted count
of landfalling U.S. hurricanes (LFH) and the application of
Maharishi Technologies of Consciousness (MTC). As previ-
ously noted, Reichardt (2019, p. 244) pointed out that “a
well-implemented ITS design can produce highly credible
estimates of treatment effects, especially when the ITS
design is implemented with supplements such as reversed
or repeated treatment interventions and/or comparison
time series”, as in the design of the current study.
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The empirical results for both Models 1 and 2 are con-
sistent with the predictions of Hypotheses 1 and 2. For
each of the two estimated models for the NOAA hurri-
cane data, 1851-2021 and 1900-2021, controlling for
other variables, (1) the application of MTC in the demon-
stration period 2006-2014 was associated with a sig-
nificantly lower mean for the predicted annual count
of hurricanes striking the continental U.S. relative to
the baseline mean rate and (2) discontinuation of MTC
during 2015-2021 was associated with a significantly
higher mean predicted count for LFH relative to that
during the demonstration period. Thus, as hypothesized,
a significant decline in the mean predicted count of LFH
during the demonstration project was followed by a sig-
nificant change in the opposite direction after discontin-
uation of MTC. These changes in opposite direction at
the predicted times strengthen the evaluation of internal
validity of the two studies. Model diagnostics are satis-
factory for both models, and for both studies the results
are statistically significant at the level p < 0.005, the pro-
posed criterion for evaluating new statistical discover-
ies (Benjamin et al., 2018). This more stringent standard
has been recommended because of the frequent failure
to successfully replicate the results of studies that were
deemed significant at the 0.05 level.

The results of Model 1 and Model 2 for Hypothesis 1
are also consistent with those from the prior unpublished
pilot study using data from the sample period, 1851-2010.
The data available at the time of the 2010 study permitted

™
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testing for only Hypothesis 1 because the quasi-experi-
mental treatment was not discontinued until 2015.

Note that we do not assert or imply that the empirical
evidence demonstrates the existence of a causal relation-
ship between the MTC treatment and the mean predicted
LFH counts controlling for the explanatory variables. How-
ever, the empirical results of the current study do show a
significant association (correlation) between MTC treat-
ment condition and mean predicted LFH counts. These
empirical results are consistent with causality, but further
research is required to conclude the existence of a causal
relationship.

The Hurricane Drought

As discussed previously, the application of MTC was
initiated in 2006 for the purpose of mitigating future hur-
ricane-related disasters, such as those in 2004-2005.
Several features of the devastating 2004-2005 hurricane
seasons were remarkable (AOML, 2022b): (1) The four
major U.S. landfalling hurricanes in 2005 were the most in
a hurricane season since 1851, the first year for which reli-
able NOAA data were available; (2) The years 2004-2005
are the only time in which five or more hurricanes struck
the U.S. in two consecutive years; and (3) The 2004-2005
total of seven major hurricanes striking the U.S. was also
historically unprecedented.

Despite prior forecasts of another severe hurricane
season for 2006, the first year of the MTC demonstration
period, no hurricanes, major or minor, struck the U.S. that
year. This 2005 to 2006 decline in LFH was the largest
observed drop from one year to the next since 1916-1917,
and, according to NOAA data, 2006 was the only year since
1851 that the number of major hurricanes hitting the U.S.
dropped from four to zero (AOML, 2022b).

The initial five years (2006-2010) of the nine-year
demonstration period were the first since 1878 that no
hurricanes made landfall along the Florida peninsula or
U.S. East coast (AOML, 2022b). During the entire nine-year
demonstration period 2006-2014 a total of eight minor
hurricanes, but no major hurricanes, struck the U.S. The
observed LFH total during 2006-2014 was 52.6% of the
counterfactual projected total of 15.2 LFH for the same
years.

Another unprecedented feature of the 2006-2014
demonstration period is that in 2010, although 12 hurricanes
formed in the Atlantic basin (five of them major) none struck
the U.S. As quoted in National Geographic, “This year was the
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first time in recorded history that as many as 12 named hur-
ricanes formed in the Atlantic without at least one of them
making a U.S. landfall, said forecasters Phil Klotzbach and
William Gray at Colorado State University” (Drye, 2010).
Meteorologist Keith Blackwell, also as quoted by Drye,
remarked “It was almost like we had a hurricane repellent
over the U.S. East Coast and Gulf Coast. The storms were out
there, but they just didn’t approach the U.S”

The empirical evidence reported in this study indicates
that the MTC demonstration period 2006-2014 was asso-
ciated with a substantial and significant reduction in the
mean predicted count of landfalling U.S. hurricanes, none
of which were major (i.e., Category 3-5). This nine-year
period of LFH quiescence with no major landfalling hurri-
canes was followed by two more years (2015-2016) of low
activity, including no major LFH. One may speculate that
the quiet level of hurricane activity in 2015-2016 may pos-
sibly be attributed to a lagged “carry over” effect of the
prolonged 2006-2014 intervention. Such lags are almost
always determined empirically in time series research, not
predicted by theory.

This unexpected and historically unprecedented 11-year
period 2006-2016, the longest such period since 1851, was
termed the “hurricane drought” by hurricane experts (e.g.,
Hall & Hereid, 2015; Hart et al., 2016; Truchelut & Staeh-
ling, 2017). The longest recorded prior such period was the
eight years 1861-1868 (Hall & Hereid, 2015). The drought
ended in 2017 when four hurricanes made landfall on the
continental U.S., including two major Category 4 LFH.

This hurricane drought was an extremely rare historical
event. The mean waiting time for another such drought
of even nine years duration, the length of the demonstra-
tion period 2006-2014, was estimated to be 177 years on
the basis of simulation modeling (Hall & Hereid, 2015).
After considering multiple possible explanations, some
investigators, including Hall and Hereid, have attributed
the drought simply to “luck.” For example, Hall & Hereid
(p. 3482) commented it is remarkable that the hurricane
drought “has occurred despite many of the intervening
years being active by measures such as total storm count,
major storm count, accumulated cyclone energy (ACE)
and major landfalls on Caribbean islands.” They further
remarked (p. 3482) that “A hurricane climate shift protect-
ing the U.S. during active years, even while ravaging nearby
Caribbean nations, would require creativity to formulate.”
Thus, Hall and Hereid imply that it is unlikely that existing
meteorological theory can successfully explain the hurri-
cane drought.
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Itis beyond the scope of this study to explore the various
proposed explanations for the 11-year drought in the land-
fall of major U.S. hurricanes. We simply conclude that the
empirical findings of the current research indicate that the
significant reduction in U.S. landfalling hurricanes, major
and minor, during the 2006-2014 demonstration period
of the quasi-experiment are consistent with the hypothe-
sized effects of the application of MTC.

We also note that the Vedic perspective motivating the
current study suggests that improved good luck, or in Vedic
terms support of natural law, is a key predicted effect of the
implementation of MTC at the societal or individual levels.
For example, from the perspective of this study, more favor-
able behavior of hurricane activity is viewed as the holistic
result of favorable changes in the functioning of the spe-
cific natural laws governing hurricane activity. These laws
are those investigated by atmospheric science, meteorol-
ogy, climatology, and other natural sciences. More favor-
able activity governed by these natural laws is predicted to
result from the application of MTC, which, from the point
of view of Maharishi’s consciousness-based framework, is
said to enliven the all-pervading field of pure conscious-
ness, the unified field of natural law, at the basis of all nat-
ural laws governing the expressed activity on the surface
level of life (see Figure Al in Appendix A). In Maharishi’s
consciousness-based framework, MTC is hypothesized to
enliven greater support of the laws governing the natural
and social environment by decreasing stress and tension in
collective consciousness and thereby reducing imbalance in
nature. Our findings are consistent with such a view.

Possible Directions for Future Research

This section discusses additional possible explanatory
factors that may be fruitful to consider in future research
on the relationship between MTC and hurricane landfalls.
First, it should be noted that the aim of the current study is
not to identify a definitive statistical model of the relation-
ship of MTC and the incidence of LFH, a task beyond the
scope of the current research. The aim, rather, is to provide
a preliminary exploratory analysis to suggest whether the
hypothesized association between MCT and LFH incidence
is statistically and practically significant and thus worthy
of future research.

The most useful direction for additional research would
be replication of these findings using a similar quasi-ex-
perimental design, perhaps in one or more other coun-
tries with high risk of hurricane-related disasters. Another
future direction for research might be to explore the
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degree to which the existing empirical results remain con-
sistent with Hypotheses 1 and 2 after modifying the count
regression model. Modifications might include, for exam-
ple, different predictor variables that are suggested by
meteorological theory and research.

For example, one potential additional explanatory factor
is the phase of the Atlantic multidecadal oscillation (AMO),
a long-cycle (approximately 50-70 years) quasi-periodic
fluctuation in North Atlantic sea-surface temperatures
(Klotzbach et al., 2018; Truchelut & Staehling, 2017). The
positive AMO phase has been associated with higher levels
of tropical cyclone activity in the Atlantic basin and more
frequent LFH, and the AMO negative phase with lower
levels (Klotzbach & Gray, 2008). AMO was in a positive
phase 1995 to at least 1917 (Klotzbach et al., 2018), and
thus, the AMO phase does not predict a reduction in the
annual count of LFH during the 2006-2014 demonstration
period.

Another possible explanatory factor is the EL Nifio South-
ern Oscillation (ENSO) phase of the annual North Atlantic
hurricane season. Research discussed by Klotzbach et al.
(2018) indicates that annual El Nifio periods create verti-
cal wind shear and other factors detrimental to hurricane
formation. On average, during 1900-2017 approximately
1.75 more LFH occurred in La Nifia seasons than in El Nifio
seasons (Klotzbach et al., 2018). During the demonstra-
tion period of the current study, the La Nifia hurricane
seasons were 2008, 2011, 2012 (with a total of eight minor
LFH); the El Nifio seasons were 2007 (one minor landfall)
and 2010 (no LFH); and the EL Nifio neutral seasons were
2006 and 2009 (no LFH), 2013 (no LFH), and 2014 (one
minor landfall). No major hurricanes (Category 3-5) made
landfall during the nine years of the demonstration period
2006-2014. Only two of the nine years of the demonstra-
tion period were El Nifio years that would clearly predict
reduced LFH while the three La Nifia years would typically
be expected to result in increased LFH. Also, El Nifio-neu-
tral hurricane seasons, on average, have been associated
with more Atlantic hurricanes and more LFH than El Nifio
years (Klotzbach et al., 2018). Thus, ENSO phase does
not clearly predict a reduction in the annual count of LFH
during the 2006-2014 demonstration period.

Other additional predictor variables might include, for
example, those suggested by Elsner & Jagger (2013): the
Southern Oscillation Index (SOI), which is inversely cor-
related with ENSO phase; the North Atlantic Oscillation
(NAOQ), a measure of atmospheric steering flow; North Atlan-
tic sea surface temperature (SST); and sun spot numbers,
a measure of solar UV radiation (SSN). Using these four
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predictors, Elsner and Jagger estimated a Poisson regression
model of NOAA landfalling hurricane data 1866-2010. Their
results indicated that SOl and NAO were significant predic-
tors of LFH (positively and negatively related, respectively).
SST and SSN were not significant predictors.

Gains from an approach of adding additional or alterna-
tive explanatory variables to Equation (1), however, may
be limited to the degree that the existing predictors (ACE
index and ATLHURR) in Models 1 and 2 may serve as prox-
ies for other proposed explanatory variables. This appears
likely because ATLHURR is a measure of total hurricane
activity in the North Atlantic basin, and ACE, as discussed
previously, measures the frequency, duration, and strength
of that activity. For example, the predictors SOl and NAO
were significant predictors of the number of LFH in the
analysis of Elsner & Jagger (2013). Thus, SOI and NAO are
likely to be correlated with ACE, ATLHURR, or both.

There are, of course, other alternate explanations which
might shed light on the postulated transformative features
of MTC, including complexity theory (Sethi et al., 2021),
chaos theory (Dantas-Torres, 2015), and nonlinear dynam-
ical systems theory (Bucogen et al., 2022), but consider-
ation of these alternative approaches are beyond the scope
of the present study.

Implications and Applications

Although the findings of the current research, while
preliminary, are anomalous from the perspective of the
dominant physicalist paradigm of science, they appear
worthy of future empirical investigation. To that end, Jahn
& Dunne (1997, p. 204) emphasized that “good science, of
any topics, can not turn away from anomalies; they are the
most precious resource, however unrefined, for its future
growth and refinement.”

The current study describes a novel, conscious-
ness-based theoretical framework, a key stated purpose of
whichis to help us understand and improve the relationship
between humankind and the natural environment. This
study also provides a preliminary empirical investigation
of the hypothesized contribution of an applied aspect of
this framework, Maharishi Technologies of Consciousness,
to averting environmental disasters, such as landfalling
hurricanes. In our judgement, the preliminary findings of
Study 1and Study 2 described in the current article provide
sufficient evidence to justify attempts to replicate of these
findings with the support of governmental or private orga-
nizations looking for an evidence-based approach to the
mitigation of hurricane-related or other natural disasters.
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APPENDIX A

THEORETICAL FRAMEWORK

The theoretical model guiding this research is informed
by systems science (Noori et al., 2021). Input-output mod-
eling allows understanding of any system as a process,
with throughputs serving as the source of interdependent
mechanisms responsible for transforming inputs into out-
puts. In our case: (1) inputs to the model are Maharishi
Yoga and Maharishi Yagya; (2) pure consciousness—said to
be the Unified Field of Natural Law—serves as the through-
put processing resource for transforming mechanisms; and
(3) output, the three hypothesized effects of these tech-
nologies on individual, social, and environmental life.

The model in Figure Al is therefore organized into these
three system elements, with brief descriptions of each sup-
ported by indicative theoretical and empirical research to
provide evidence of mechanisms and output. The following

©®  NnPUT
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sections detail the input, throughput, and output of the
model as a way of building the case for the focus of this
study, output #3, which posits the possible effect of MTC
on the environment, specifically on hurricane formation
and landfall events in North America.

The two input (or dosage) variables @ tested by this
research are branches of Veda and the Vedic literature.
Each has been explained by Maharishi as generating coher-
ence and harmony in individual, social, and environmental
life, and Maharishi proposed that each represents a type of
human behavior or practice that generates one or multiple
salutary outputs @, all mediated by the processing mecha-
nisms @ of pure consciousness.

Among the better known and well researched MTC is the
TM technique (Dillbeck et al., 2020). The following sections
introduce Maharishi Yoga and Maharishi Yagya, whose
combination in this study is the subject of our empirical
investigation.

©® ouTPUT

Law (Maharishi Foundation
International, 2009)

Using Vedic recitations,
Maharishi Yagya transforms
consciousness and enlivens
the Unified Field of Natural
Law to ‘avert danger that has
not yet come' (Maharishi
Ayur-Veda Foundation, 1999)

(Alexander et al,, 1994)
D. Organizational
(Harung et al., 2009)

Deep Rest
Stress Release
Expanded Awareness
Support of Nature

i

(Orme-Johnson et al., 1988)
D. International
(Orme-Johnson et al., 2003)

Maharishi Effect
Superradiance Effect
Collective Stress
Alliance with Natural Law

i

Output #2

Maharishi Technologies Effects on the Effects on Effects on the
of Consciousness Individual Society Environment
Maharishi Yoga allows the A. Psychological A. Municipal A. Drought
conscious mind to settle (Orme-Johnson, 2021) (Hagelin et al, 1997) (Dai, 2011)
down and experience the B. Physiological B. National B. Weather
field of pure consciousness, (Schneider et al., 2012) (Cavanaugh et al,, 2022) (Rabinoff et al,, 1989)
the Unified Field of Natural C. Behavioral C. Regional C. Climate change

(Wells et al., 2017)
D. Sustainability
(Fergusson et al.,, 2017)

Climate Change
Sustainable Futures
Maintaining Balance in Nature
Enlivening Evolutionary Qualities

Pure Consciousness
Unified Field of Natural Law
Home of All the Laws of Nature

O THROUGHPUT

Figure Al. Theoretical model of Maharishi Technologies of Consciousness and their relation to individual, social, and

environmental outcomes.
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Maharishi Yoga

In this context, Yoga refers specifically to group practice
of Maharishi’s Transcendental Meditation and TM-Sidhi
program, including Yogic Flying (Maharishi Vedic University,
2008).

Transcendental Meditation is that system of medita-
tion taught by Maharishi and his certified teachers. It is
practiced twice a day for about 20 minutes in the morning
and evening but does not require other specific changes
to lifestyle or belief system. Transcendental Meditation is
described as a simple, effortless, and natural mental tech-
nique for allowing the conscious thinking mind to quieten
and the body to experience deep rest. The regular practice
is said to result in the experience of pure consciousness,
a silent, peaceful, and harmoniously integrated state of
awareness where the individual is fully awake but also
deeply rested. Maharishi explains that because of this
deep state of rest, physiological stress is released from the
system and awareness is expanded, resulting in improve-
ments to psychophysiological health, behavior, and the
way individuals interact with those around them, for exam-
ple, in the family or workplace. According to Maharishi, in

a very systematic, spontaneous manner the
practice of Transcendental Meditation enlivens
all levels of the dynamism of Natural Law,
all levels of creativity of Natural Law, in the
conscious mind. The infinite organizing power
of Natural Law spontaneously begins to be a
living reality of all thought and action in daily
life. (Maharishi Foundation International, 2014,
p. 24)

Such an experience is said to result in support of nature
or greater alignment between individual action and the
actions of natural law throughout the universe as con-
ducted reliably by the laws of nature. Of relevance to this
research is Maharishi Mahesh Yogi’s (2008, Foreword)
explanation that the more advanced TM-Sidhi program,
including Yogic Flying, “demonstrates the ability of the
individual to act from the unified field and enliven the total
potential of natural law in all its expressions—mind, body,
behavior and environment.” Maharishi thus went on to
explain:

It needed a scientific age for the world to

appreciate the significance of the philosophy
of Yoga and its practical application in creating
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integrated individuals, integrated nations, and
an integrated world family. Yoga means union,
the union of the individual awareness with the
unified field of all the laws of nature in the state
of transcendental [i.e, pure] consciousness.
(Maharishi Vedic University, 2017, p. 4).

In this way, the TM and TM-Sidhi program “inspires the
Laws of Nature to uphold all thought, speech, and action:
support of Nature Law increases in daily life with regular
practice,” according to Maharishi Mahesh Yogi (1995, p.
283).

Maharishi Yagya

A second key aspect of MTC is Maharishi Yagya. Maha-
rishi Yagya consists of traditional “Vedic performances to
restore environmental balance and promote individual and
collective health” (Maharishi Mahesh Yogi, 1991, p. 73).
Maharishi further explained that Yagyas are performances
based on Vedic recitations designed to

promote health, happiness and
Maharishi Yagya creates the desired effect
from the level of the unified field...the deepest
and most comprehensive level of life, from
where nature governs the activity of the entire
universe. Maharishi Yagya[s] ensure maximum
support of nature by harmonizing the rhythms
of individual and collective life with those of the
cosmos. (Maharishi Mahesh Yogi, 1991, p. 89)

success.

Maharishi Mahesh Yogi (1964) first spoke about Yagyas
in the 1960s when he introduced the concept of watering
the root of life [i.e., cultivating the experience of pure con-
sciousness] to nourish and sustain all branches of learning
and life; he explained how this practice upholds the evolu-
tion of life. In this context, by “evolution” Maharishi means
the progressive, life-supporting aspects of life governed by
natural law which are said to be stimulated and enlivened
through the performance of specific Yagyas. Thus, from
the perspective of Maharishi’s theoretical framework,
Maharishi Yagya can be described as a collection of unique
Vedic transformative techniques designed to maintain
and balance the relationship between individual, social,
environmental, and even cosmic life. Of note is UNESCO'’s
statement that the specially trained Vedic pandits (i.e.,
Vedic experts) who perform Maharishi Yagya are “Mas-
terpieces of the oral and intangible heritage of humanity”
(Global Country of World Peace, 2005, p. 3).
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In Maharishi’s theoretical framework, Maharishi Yagya
can therefore be defined as Vedic performances that create
life-supporting effects to amend or avoid any unwanted
tendency before it manifests, based on the Vedic principle
described in the Yoga-Siitras (2.16) as: “Avert the danger that
has not yet come” (Maharishi Ayur-Veda Foundation, 1999,
p. 14). To that end, one of the key reference books of Vedic
literature states: “Performance of Yagyas on a regular basis
is beneficial to man and bestows peace” (Vishnu Purdna,
1.6.28). In contrast to the Vedic performances of others,
Maharishi Yagyas are said to be always performed by trained
Mabharishi Vedic Pandits from the level of pure consciousness.
Thus, Maharishi Yagya is postulated to provide

a powerful technology to help avert or minimize
problems and enhance success in all areas of
life.... The correct performance of a Maharishi
Yagya from the level of pure consciousness
by properly trained Vedic Pandits [experts]
is essential. Only Maharishi Vedic Pandits
have been thoroughly trained in India, under
Maharishi’s guidance, to be deeply grounded
in the Vedic Tradition and to perform from that
silent level of expanded consciousness which
will ensure the most powerful and correct
results. (Maharishi Ayur-Veda Foundation, 1999,

p. 15)

Pure Consciousness: The Unified
Field of All the Laws of Nature

Pure consciousness is described by Maharishi as the
home of all the laws of nature—the unified field of natural
law—and thus stands as the central switchboard of laws
of nature which govern the ever-expanding universe. For
this reason, Maharishi Mahesh Yogi (1995) described pure
consciousness as the Constitution of the Universe in which
all the computational functions of nature are performed.
Maharishi explained that action from this level of life is
action in accord with nature, and both Maharishi Yoga and
Maharishi Yagya are said to be technologies which harness
this level of pure potentiality and direct it for improvement
in all aspects, and at all levels, of outer life.

Contemporary theory in physics advances the notion
that the unified field is a “field of complete self-referral
dynamism at the basis of Nature’s functioning [giving]
rise to a new, unified understanding of the fundamentals
of creation” (Maharishi Vedic University, 2017, p. 7). Spe-
cifically, quantum physics proposes that all the forms,
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phenomena, functions, and mechanisms in nature (i.e.,
the expressions of force and matter fields throughout the
universe) can be understood in terms of different under-
lying quantum fields, all of which are superimpositions
of one, unified, single field—the supersymmetric unified
field of natural law. “This complete unification of all the
different quantum fields, as described in Superstring
Theory,” it can be argued, “has the fundamental and pro-
found implication that the Unified Field is a purely self-in-
teracting field. All phenomena in Nature are said to be
generated sequentially from the modes of self-interact-
ing or self-referral dynamics of the Unified Field” (Maha-
rishi Vedic University, 2017, p. 7). It is these sequentially
generated modes of the unified field which are said to be
harnessed and utilized in Maharishi Yoga and Maharishi
Yagya to create change in the individual, society, and the
environment.

For both the practitioner of Maharishi Yoga and pandit of
Maharishi Yagya, performance is said to occur from within
this level of nature’s functioning, pure consciousness. To
that end, Maharishi said, “we want to have our aware-
ness fully awake to that level of reality which is in total
self-referral. Being self-referral, it’s transcendental. Being
transcendental, it is the basis of all life” (Maharishi Vedic
University, 2017, p. 7). Thus, Maharishi explained that pure
consciousness is like a seed: it is hollow inside (i.e., unman-
ifest), but is also the source of innumerable branches,
leaves, fruit, and flowers of the tree (i.e., the manifest
universe). By aligning their awareness to this level of life,
practitioners and pandits are said to gain access to the
total field of natural law, to all the laws of nature, and thus
“gain commandment to whatever extent” of the “admin-
istrative intelligence and energy of the whole diversity of
the universe” (Maharishi Vedic University, 2017, p. 7). Pure
consciousness can therefore be called the source of all
transforming mechanisms responsible for the three out-
puts schematically represented in Figure Al and described
in the following sections, of which output #3is our primary
focus.

Effects on the Individual (Output #1)

Maharishi’s practical example of the ability of Yoga to
influence individual life is the TM-Sidhi program in which
outer action is stimulated by inputs to pure consciousness
(Maharishi Vedic University, 2017). The same mechanism of
generative inputs applies to all three outputs in Figure Al
Indeed, Orme-Johnson (2021) has recently explained the
transformative mechanisms (i.e., throughputs) associated
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with harnessing the intelligence and energy of pure con-
sciousness in reference to output #1 for the individual.

An extensive body of more than 340 peer-reviewed
published studies examine the hypothesized psychologi-
cal, physiological, behavioral, and organizational benefits
associated with practice of the TM and TM-Sidhi program.
For example, Dillbeck et al. (2020) and Orme-Johnson
(2021) have reviewed the research on this program in the
treatment of psychological and physiological conditions
and the promotion of well-being. These beneficial effects
are said to be a result of the active mind settling down and
the body becoming deeply rested, as indicated by reduc-
tions of physiological stress markers.

Schneider et al. (2012) investigated the salutary effects
of TM on hypertension and reduction of strokes, heart
attacks, and associated mortality; in earlier research Alex-
ander et al. (1994) examined its benefits related to treat-
ing and preventing alcohol, nicotine, and drug abuse; and
Harung et al. (2009) explored its role in improving organi-
zational leadership. Comprehensive surveys of these and
other effects can be seen in Dillbeck et al. (2020). Thus,
changes to individual life and capability through the Tech-
nologies of Consciousness form the platform upon which
the next two outputs—social and environmental—can be
understood.

Effects on Society (Output #2)

One of the most dramatic examples of transformative
mechanisms of the unified field can be seen in the Meis-
sner effect of quantum superconductivity. In an ordinary
electrical conductor, incoherent, disordered electrons
allow penetration and perturbation by an external mag-
netic field. In a superconductor, the coherent collective
functioning of electrons spontaneously repels an exter-
nal magnetic field and helps it maintain its impenetrable
status. In this example, a small number of coherent system
elements functioning together results in the entire system
defending itself against external disturbing influences.

A parallel Meisner effect is hypothesized to occur in social
systems, such as a city or country, where a small number of
individuals practice the TM and TM-Sidhi program together
in a group. The individuals in a such a group are said to har-
ness the intelligence and energy of pure consciousness, as
indicated by increased brainwave coherence, and thereby
spontaneously create a national armor, reduce the influence
of collective stress, and set society in a more life-supporting
and evolutionary direction. The theory and evidence for what
has become known as the Maharishi Effect (also referred to as
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the Superradiance Effect) has been documented and explained
elsewhere (e.g., Orme-Johnson & Fergusson, 2018).

The Maharishi Effect is predicted to occur when either
at least one percent of a social unit (city, region, nation, or
indeed the world) practices TM or when at least 4/1% of a
social unit practice TM and TM-Sidhi program together in
a group. This suggests the effect of coherence created by
group practice of Maharishi Yoga, like the effect of Mahari-
shi Yagya performances, is transmitted to the surrounding
population from the most basic level of nature’s func-
tioning, pure consciousness. Outputs associated with the
Maharishi Effect resulting from group practice of Maharishi
Yoga have been observed at each of the following struc-
tural levels of society: municipal, national, regional, and
international.

At the municipal level, Hagelin et al. (1999) reported
the results of a prospective quasi-experiment in which
the practice of the TM and TM-Sidhi program by a group
of approximately 4,000 participants was proposed to be
large enough to generate the Maharishi Effect for Washing-
ton, D.C. between June 7 and July 30, 1993. The group prac-
tice was associated with a 23% reduction in violent crime
(p < 2x10°). The observed reduction in crime exceeded the
20% predicted decline that was lodged with an indepen-
dent review board of scientists and public leaders, the D.C.
police, and publicized in the press prior to the quasi-exper-
iment (Hagelin et al., 1999).

At the regional level, Orme-Johnson et al. (1988) found
the size of a group practicing the TM and TM-Sidhi had a
statistically significant on quality of life in Jerusalem and
Israel as well as on the then war with Lebanon. “Cross-cor-
relations and transfer functions indicated that the group
has a leading relationship to change on the quality-of-life
indicators, supporting a causal interpretation” (Orme-John-
son et al.,, 1988, p. 776). Months before the study began,
study predictions were lodged with leading independent
scientists in the U.S. and Israel.

At the international level, data also suggest that
between 1983 and 1985, ranging for periods between eight
and 11 days, when three separate groups of 5,500, 6,000,
and 8,000 practitioners of the TM and TM-Sidhi program
were formed, a 72% drop in global terrorism (p < 0.025)
was recorded. Also, an average drop of 32% in international
conflict occurred (p values ranged from < 0.005 to < 0.025)
(Orme-Johnson et al., 2003).

These studies at the municipal, regional, and inter-
national levels investigated the effects associated with
group practice of Maharishi Yoga. In addition, as discussed
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below, seven studies of the combined application of MTC,
including both Maharishi Yoga and Maharishi Yagya, all at
the national level, have been published in peer-reviewed
journals.

At the national level, interrupted time series analysis
was used to test the hypothesis that practice of the TM
and TM-Sidhi program by a group of a theoretically pre-
dicted size (in this case N = 1,725, approximately the +1%
of the U.S. population) would decrease stress and tension
in the larger population, as measured by reduced trends
in monthly rates of homicide during the demonstration
period 2007-2011 (Cavanaugh et al., 2022). The group also
included up to 1,100 Maharishi Vedic experts practicing
Maharishi Yagya. Controlling for pre-intervention trends,
seasonality, and autocorrelation, a reduction in trend rel-
ative to the baseline trend, at the predicted time and in
the predicted direction, was evident (p < 0.001) with large
effect size. This decrease in trend indicated an average
decline of 19.3% in homicide rates during 2007-2011. Also,
consistent with hypothesis, this reduction was followed by
increases in homicide trends 2012-2016 (p < 0.0001) after
the group fell below the required size of 1,725. Alternative
explanations for these collective effects, apparently inde-
pendent of behavioral interactions, were discussed and
found to be implausible.

Seven additional related studies on the combined effects
of Maharishi Yoga and Yagya were published inindependent
peer-reviewed journals beginning in 2016. Although Maha-
rishi Yagya was not highlighted in the original published
papers, each of the seven studies report statistically and
practically significant associations between the combined
application of both modalities of MTC and the reduction of
stress and tension in the field of collective consciousness
of society, as measured by significantly reduced monthly
rates of U.S. urban violent crime, U.S. fatality rates from
murder, motor vehicle and other accidents, drug-related
death, and infant mortality (Cavanaugh et al., 2022; Cava-
naugh & Dillbeck, 2017a, 2017b; Dillbeck & Cavanaugh,
2016, 2017, 2023; Orme-johnson et al., 2022). Results of
these studies on national public health indicators has
been described elsewhere in Cavanaugh et al. (2022) and
Orme-Johnson & Fergusson (2018).

Collectively, these studies are consistent with the
hypothesis that when a sufficiently large number of indi-
viduals practice Maharishi Yoga together in one place, or
this practice of Maharishi Yoga is supplemented by Mahari-
shi Yagya, these subjective technologies of consciousness
will be associated with improvements in the quality of life
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in that social setting. These consciousness-based technol-
ogies—subtle human behavior on the level of conscious-
ness (Maharishi Yoga and Yagya)—are said to positively
benefit society and the world at large (output #2) by har-
nessing the intelligence and energy of pure consciousness.

Effects on the Environment (Output #3)

Consistent with the input-output model of Figure Al,
Maharishi’s view of the relationship between human
behavior and the environment is encapsulated by the fol-
lowing statement:

Pure consciousness is a field of infinite
correlation pervading the whole of nature...
any negative or positive impulse at any single
point [within pure consciousness] is instantly
transmitted to the entire field and accordingly
[that impulse] damages or enriches all life
everywhere...The relationship between man
and nature is indivisible. Only such unity with
nature can guarantee that in our actions we will
always protect nature and in turn be protected
by it. (Maharishi Mahesh Yogi, 1978a, p. 9)

If the relationship between human behavior and nature
is indeed “indivisible,” then changes in one must affect
changes in the other. According to Maharishi, it is the
impulses of life generated from the field of pure conscious-
ness that affect life everywhere, including impulses of
life which are either positive or negative. Thus, Maharishi
maintained that “by the wrong doings of man on earth the
whole atmosphere becomes strained” (Maharishi Mahesh
Yogi, 1968). By contrast, practitioners of the TM and
TM-Sidhi program are said to create coherence and har-
mony through the Maharishi Effect:

People who don’t meditate create an atmos-
phere of stress and strain and tension. As the
stress increases the laws of nature working
for the evolution of everything, their action
becomes strained. In the areas where people
are very strenuous, flowers don’t bloom in full.
The earth becomes less fertile. Undue rain,
undue heat, epidemics, hostile tendencies. All
these begin to develop, and as they develop, the
functioning of the natural laws for the evolution
of everything becomes more and more strained.

But there is a limit to which the world’s
atmosphere could be strained. It is like you

JOURNAL OF SCIENTIFIC EXPLORATION « VOL. 39, NO 4 - WINTER 2025 Zz 511



CONSCIOUSNESS AND THE ENVIRONMENT

stretch a rubber band and there is a limit to
which it can be stretched, beyond which it only
can break. And it breaks. All these wars—some
fighting going on here and there—all these
are the expressions of the unbearability of the
atmosphere for any more increase of stress and
strain. It must break.

Itis the experience of all the people; if not of us,
of people of the previous generations. There is
a world war and then the war is over, maybe in
two years, five years, whatever. And then there
is a lull for 20, 30 years. In that 20 or 30 years
the people in the world have again strained
the atmosphere, and then the breaking point
comes, and it breaks. (Maharishi Mahesh Yogi,
1968)

The hypothesis that MTC might be able to influence
drought, weather, climate change, and sustainability is
consistent with well-developed theory, anecdotal evi-
dence, and preliminary published or unpublished research.
Anecdotal evidence includes, for example, reported effects
associated with the introduction of group practice of
Maharishi Yoga in war-torn Mozambique in the early 1990s
(Dai, 2011). By the invitation of the national government,
group practice of the TM and TM-Sidhi program was intro-
duced in the armed forces in 1993-1994. This program was
credited by the government with bringing immediate and
unexpected rains that ended the most serious droughtin a
century. A similar phenomenon was observed in Cambodia
during a time of crisis (Fergusson, 2016).

In published research, the early work of Rabinoff et al.
(1989) explored the impact of group practice of the TM and
TM-Sidhi program on weather events; Wells et al. (2017)
examined the implications of this knowledge and practice
for climate change; and Fergusson et al. (2017) explored
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the principles of Maharishi’s Vedic knowledge to sustain-
ability science. It has also been noted that the so-called
Precautionary Principle of sustainability science (Gilbert,
2020) is consistent with the Vedic principle of averting
danger before it arises (Kettle et al., 2017).

Certainly, the proposition that human behavior affects
the weather, and is interactive and interdependent with it, is
not a foreign idea in most indigenous cultures (e.g., Balay-As
et al., 2018). This view is consistent with that of John Muir,
who wrote about the interconnectedness of the world when
he said, “When we try to pick out anything by itself, we find
it hitched to everything else in the Universe” (Gilbert, 2020,
p. 489). Such a relationship between man and nature is
what Cajete (2000) calls “native science.” Indeed, for many
thousands of years, according to the principle of interde-
pendence, indigenous peoples in all parts of the world have
adopted the view that human behavior, including unseen,
subtle, and directed behaviors, affect weather events,
weather patterns, and climate. Such directed behaviors
toward changing the environment include skills, attitudes,
conceptions, beliefs, values, capabilities, practices, and tra-
ditional ways of solving problems (Ombati, 2017).

Moreover, farmers annually face the seeming vagaries
of weather, never knowing if the current year will bring
beneficial or disastrous environmental conditions for their
crops. But Maharishi Mahesh Yogi (1978a) pointed out that
when the sunshine, rain, and seasons come and go without
reference or connection to the needs and behaviors of soci-
ety, it is because the environment is in a state of imbalance
in which there is a lack of coordination among the various
separate elements of life. He emphasized that these seem-
ingly separate elements can now be properly coordinated
by re-establishing balance through his technologies of con-
sciousness. Such coordination is an underlying theme and
proposition motivating the present research on landfalling
hurricanes in the U.S.
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APPENDIX B

OTHER EMPIRICAL RESEARCH ON
CONSCIOUSNESS AS AFIELD

EEG Studies

Research on Maharishi Technologies of Conscious-
ness (MTC) that also reports empirical evidence said to
support the possible existence of consciousness as a
nonlocalized field includes EEG experiments examin-
ing effects of group practice of Maharishi Yoga (TM and
TM-Sidhi program) (Orme-Johnson et al., 1982; Travis &
Orme-Johnson, 1989). For example, an ITS study reported
significant increases in EEG coherence between pairs of
different subjects practicing TM at precisely the same
time when 2,500 people were participating in group prac-
tice of the TM-Sidhi program more than 1,000 miles away
(Orme-Johnson et al., 1982). A related randomized study
by Kleinschnitz & Travis (2024) found significant evidence
consistent with possible field effects associated with
group practice of TM.

Giroldini et al. (2016) provide a list of other EEG studies
investigating brain-to-brain interaction at a distance.

Neuroendocrine research: Maharishi Yoga

Empirical evidence of possible neuroendocrine-medi-
ating factors involved in the findings of Orme-Johnson
et al. (1982) and Travis and Orme-Johnson (1989) are
reported by Walton et al. (2005). Time series regression
analysis was used to investigate the dynamic relation-
ship (i.e., Granger causality) between changes in the size
of a large group practicing the TM-Sidhi program and
subsequent overnight excretion rates of neurochemical
markers of reduced stress in six non-meditators outside
the group. The authors reported that immediately fol-
lowing increases in the daily size of the TM-Sidhi group
(N = 77), as hypothesized, the natural log of the daily
overnight excretion rate for the stress hormone cortisol
decreased (p = 0.004), the log excretion rate for a metab-
olite of serotonin (5-HIAA) increased (p = 0.03), and the
log ratio of 5-HIAA to cortisol increased (p < 0.001). All
of these changes are in a direction indicating reduced
individual stress. These changes in excretion rates, in
the opposite directions at the predicted time, are consis-
tent with those found during individual practice of TM.
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Alternative explanations for these results were reported
to be implausible.

Global Consciousness Project

Nelson (2019) reported empirical results from the Global
Consciousness Project (GCP) that are said to be consistent
with the hypothesis of a shared global consciousness. An
outgrowth of previous research at Princeton’s Engineering
Anomalies Research Lab (PEAR), for more than 20 years GCP
has been empirically investigating the relation between
global consciousness and physical systems. GCP research
examines correlations between major global events and
increased order (decreased randomness) in the behavior of
a global network of random number generators (RNG).

For example, Nelson (2019, p. 195) described research
by Bryan Williams that reported significantly increased
orderliness (decreased randomness) in the RNG global
GCP network (p < 0.0005) associated with 110 events of
large group or global synchronized practice of medita-
tion or prayer that had the stated intention of promoting
world peace, global harmony, or healing of the Earth and
nature.

Consistent with promising results of a preliminary
2001 RNG study of the effects of group practice of the
TM and TM-Sidhi program, Nelson (2006) found a signif-
icant cumulative increase in orderliness of the output of
the RNG (p < 0.01) during synchronized group practice of
these consciousness-based technologies by large groups
at Maharishi International University (MIU) and Wash-
ington, D.C., respectively. Data were collected for seven
consecutive Saturdays in July-September 2006. The total
number of participants varied from 2,116 to 2,492. Devi-
ations from randomness were reported to be greater
when the total size of the groups was near maximum.

A second RNG study further investigated effects associ-
ated with group practice of the TM and TM-Sidhi program.
Mason et al. (2007) reported significant, cumulative devi-
ations from randomness (p < 10°° for both studies) during
94 total hours of meditation data from two separate exper-
iments at MIU. Stronger effects (p < 10°¢ for both studies)
were found during a sub-period when participants practiced
an advanced aspect of the TM and TM-Sidhi program known
as Yogic Flying. Data for the study were obtained from a
local RNG at the meditation site, unlike the global network
of RNGs used by Nelson (2006). The participants (659 on
average) were not aware of the study or the RNG. Cumu-
lative deviations from randomness were not significant for
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baseline data, but significant drift was found in the post-test
control period, indicating possible “carry over” or lagged
effects.

The authors address a list of ten potential alternative
explanations, but concluded none could plausibly account
for the observed results. The direction of anomalous cumu-
lative deviations were similar to other RNG research involv-
ing prayer, meditation, and sacred sites, namely deviations
in the direction of increased orderliness of RNG activity
that involve an increase in the proportion of zeros, rather
than ones.

The extensive body of other empirical (and theoretical)
research on the hypothesis of a nonlocal dimension of con-
sciousness is discussed in Radin (2006, 2013) and Dossey
(2013).
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Research on National Mood

Common expressions referring to the concept of a collec-
tive aspect of consciousness, or “group mind” or “national
mind,” include “public opinion” or “national mood” in public
opinion polling, “employee morale” in business, and “inves-
tor sentiment” in finance. Studies motivated by such con-
cepts include empirical research in behavioral economics
that investigate the relationship between national mood
and stock market performance. The sentiment of popular
songs on online music sites were used as a proxy indicator
of national mood (Edmans et al., 2022). Related studies have
also examined the association between stock market activ-
ity and mood-affecting events such as weather disasters,
outcomes of sporting events, and aviation disasters.
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APPENDIX C

REPLICATION: STUDY 2

As a replication study, we re-estimated Model 1 using
the NOAA data for 1900-2021 (N = 122). The data for this
period are generally regarded as being of higher quality
than the 19th-century data. The quasi-Poisson QML regres-
sion estimates for Model 2 are shown in Table 3.

The regression results remain consistent with both
research hypotheses (see Table 3). For Model 2, Hypothesis
1is the same as that for Model 1 except the baseline inci-
dence rate is 1900-2005 rather than 1851-2005 in Model
1. Consistent with Hypothesis 1, the regression coefficient
for DEMO is significantly less than that for the 1900-2005
baseline (regression intercept) with a significant difference
of -1.215, z = -5.19, p < 10°¢, CI [-1.674, -0.756]. The IRR
for DEMO of 0.469 indicates that mean predicted y during
2006-2014 is (0.469-1)100 = -53.1% lower than 1.581 LFH
per year, the baseline mean predicted value of § during
1900-2005.

Likewise, consistent with Hypothesis 2, the regres-
sion coefficient for DEMO is significantly less than that
for D2015. Subtracting the D2015 coefficient from that for
DEMO gives a significant difference of -0.703, z = -4.48, p
<1075, 95% CI [-1.011, -0.395]. Thus, the mean LFH count
predicted by the regression model during the demonstra-
tion period of 0.742 is lower than the predicted mean count
of 1.500 for the post-demonstration period. The latter
count is given by 0.948(1.581), the IRR for D2015 multiplied
by the baseline expected LFH count. Exponentiating the
difference between regression coefficients yielded 0.495
which implies that § during 2006-2014 is (0.495-1)100 =
-50.5% lower than y for 2015-2021.

Thus, in summary, the results of the empirical analysis
for Model 2 are consistent with both Hypotheses 1 and 2
and display both a high level of practical as well as statis-
tical significance.

Based on a counterfactual continuation of the 1900-
2005 baseline LFH incidence rate of 1.581 annually, a total
of 14.2 LFH would be predicted during the nine years of
the demonstration period as compared with the observed
total of eight. The observed total was 56.2% of the counter-
factual total (8/14.2 = 0.562). Thus the observed total LFH
was (0.5621-1)100 = -43.8 percent lower than the coun-
terfactual expected total count.
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In Model 2, unlike Model 1, the IRR for ATLHURR (1.078)
is non-significant as shown by the 95% Cl for IRR in Table
3 which includes 1.0, indicating the IRR is not significantly
different from 1.0 (p = 0.07). The non-significance may be
due in part to the high correlation of ATLHURR with ACE
(see Table 2). Compared with ATLHURR, ACE provides a more
comprehensive measure of tropical cyclone activity, includ-
ing intensity, duration, and frequency. The IRR estimate for
ACE (1.242) with p = 0.047 in Model 2 is similar to that for
Model 1 (1.165). A one SD increase in ACE is associated, on
average, with a 24.2% increase in the expected LFH count.

Diagnostic checks for Model 2 are satisfactory. As in
the case of Model 1, the hypothesis of good fit between
the regression predicted values and observed data was
not rejected by the deviance GOF test for Model 2, y%(117)
= 113.320, p = 0.579. The Pearson GOF test likewise indi-
cated a good fit, c2(117) = 94.487, p = 0.938. As discussed
previously, for both the deviance and Pearson tests the
hypothesis of p > 0.05 indicates good fit (Hilbe, 2014). A
measure of the “overall significance” of the model is given
by the Wald test of the null hypothesis that the regression
predictors were all equal to zero. This test was rejected,
(x2(4) = 157.29 (p < 0.001).

Another measure of GOF favored by Cameron & Trivedi
(2013) is the correlation between the model predicted
values and the observed LFH counts. As in the case of
Model 1, this correlation is relatively high (0.590) resulting
in a generalized R-squared = 0.348. Similarly, the Nagelk-
erke measure of goodness of fit (GOF) is 0.336, while the
Cox-Snell measure is 0.324. These are a few of the many
the proposed alternative measures of GOF.

As in the case of Model 1, robust Newey-West SEs (10
lags) were used to correct the SEs of the regression coef-
ficients. Sensitivity analysis found that the findings for
Hypotheses 1and 2 continued to be highly significant when
the number NW lags was varied from 5 to 15.

Note that because Model 1 and Model 2 are estimated
using different data samples, the AIC and BIC cannot be
compared for the two models (Anderson, 2008).

In sum, for Model 2, as in the case of Model 1, the
results of the current replication study using 1900-2021
data remained consistent with both research hypotheses.
For both Model 2 and Model 1, tests of the two research
hypotheses are also substantively, as well as statistically,
significant. Diagnostic tests indicate statistical conclusion
validity for both models (Reichardt, 2019).
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