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The problem of climate change
“The 12 hottest years on record have all come in the last 15 years. One third of people living in 
America experienced 10 days or more of 100-degree heat. The number of cases has doubled in 
the last 30 years. Increasing floods, heats waves, and droughts have put farmers out of 
business, which is raising food prices; there were 11 climate disasters events resulting in $110 
billions estimated damages” 

Barack Obama, June of 2013



What is the energy transition?



Winter Storm Uri and the Texas Electric Grid



Willingness to Pay for Reliable Electricity



Winter Storm Uri and the Texas Electric Grid 
Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Winter Storm Uri 2021
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Winter Storm Uri as a Natural Experiment 



Winter Storm Uri as a Natural Experiment 

Introduction Existent Literature Data and Methods Results Conclusion Appendices

Data

Figure 1: Geographical Distribution of Electricity Outages
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Figure 2: Balance Checks for Demographic Variables between Households With and Without
Outages
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Figure 3: Relative Importance between Outages, Cost and Policy (No Outages, Shorter Out-
ages, and Longer Outages)

����

����

����

����

����

����

����

����

����

� �� �� �� �� ��

3ROLF\

&RVW

2XWDJH

1R�2XWDJHV 6KRUWHU�2XWDJHV /RQJHU�2XWDJHV

26

Winter Storm Uri as a Natural Experiment 



Conjoint Experiment: Attributes and Setup

Introduction Existent Literature Data and Methods Results Conclusion Appendices

Example of policy profiles as shown to respondents

HOBBY 
SCHOOL OF PUBLIC AFFAIRS 
UNIVERSITYof HOUSTON 

A number of policies have been proposed to protect the state of Texas from the effects of severe weather 
affecting its energy supply and delivery. Each proposal will need to be paid for in order to guarantee power 
outages are kept to the stated levels. In 2019, Texans spent an average of $103 per month on electricity 
(at 8.6 cents per kWh) and experienced power outages for about 4 hours per year. In the followlng screens 
you will be presented profiles of two hypothetical alternatives for protecting the Texas ele<:trical grid from 
the effects of severe weather and their expected costs. Which of the two alternatives, A or B, would you 
be more likely to choose? Please consider each pair independently. 

Attribute 

Policy 

cost 

Outage Hours 

0 Policy A 

0 Policy 8 

Policy A 

Require the winterization / 
weatherization of the electricity 

system 

2 cents more per kWh - 23% Increase 

Rolling blackouts/ intermittent 
service (on and off for up to 2 hours) 

PolicyB 

Merge the Texas electrical grid with 
ono of the two national grids 

6 cents more per kWh - 70% Increase 

Rolling blackouts/ intermittent service 
(on and off for up to 12 hours) 
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Marginal Willingness to Pay by Outage Length

Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Figure 4: Estimated WTP Coefficients by Outage Length
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Marginal Willingness to Pay by Outage Length

Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Figure 4: Estimated WTP Coefficients by Outage Length
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Winter Storm Uri as a Natural Experiment 

Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Figure 5: Marginal Willingness to Pay across Policy Investment (in dollars per kWh)
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Figure 5: Marginal 
willingness to pay by 
policy intervention 
(in dollars per kWH)



Perceived Responsibility for Power Outages



Perceived Responsibility for Power Outages

Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Figure 6: Perceived Responsibility for Power Outages (no outage vs. shorter than
average outage)
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Figure 6 shows households without power outages and those
with outages shorter than average have a similar perception of
the responsibility for power outages
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Introduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Figure 7: Perceived Responsibility for Power Outages (no outage vs. longer than
average outage)

��

��

��

��

��

��

��

��

ǻ ����
S� �����

ǻ ����
S� �����

ǻ ����
S� �����

ǻ �����
S� �����

6HYHUH�:HDWKHU

/DFN�RI�ZHDWKHUL]DWLRQ
RI�SRZHU�JHQHUDWRUV

/DFN�RI�ZHDWKHUL]DWLRQ
RI�QDWXUDO�JDV�HTXLSPHQW

/DFN�RI�RYHUVLJKW�RYHU
SRZHU�JHQHUDWLRQ�SODQWV

�� �� �� �� ��
3HUFHQWDJH�RI�UHVSRQGHQWV

+RXVHKROGV�ZLWKRXW�SRZHU�RXWDJH

+RXVHKROGV�ZLWK�RXWDJHV�ORQJHU�WKDQ�DYHUDJH

Significantly more households with outages longer than average
believed that the lack of weatherization of power generators and
natural gas equipment and lack of oversight over
power-generation plants are the causes of power outages
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Summary of findings



Thank you

Pablo M. Pinto
Professor of Public Policy 

Director of the Center for Public Policy
ppinto@central.uh.edu | www.uh.edu/hobby | pablopinto.com

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4141608
https://uh.edu/hobby/research/winterstorm/
https://uh.edu/hobby/esgworkforce/
https://uh.edu/hobby/carbonmanagement/


Survey Data - Conjoint ExperimentsIntroduction Experiments in the Social Science Designing our Study Methods and Results Conclusion

Table 1: Attributes and Attribute Levels for the Conjoint ExperimentTable 2: Descriptive Statistics for the Conjoint Analysis

Occurrence Chosen Percent Chosen
No. No. %

Cost: Increase in price per kWh required for policy
No increase in price per kWh 2,358 1,448 61.41
1 cent more per kWh (12% increase) 2,428 1,386 57.08
2 cents more per kWh (23% increase) 2,397 1,270 52.98
4 cents more per kWh (47% increase) 2,421 1,040 42.96
6 cents more per kWh (70% increase) 2,396 856 35.73
Outage: Maximum length of outage in hours when electricity demand exceeds capacity
Full service/no interruptions 3,013 2,077 68.93
Rolling blackouts for up to 2 hours 3,022 1,654 54.73
Rolling blackouts for up to 12 hours 3,007 1,263 42.00
Power outage for more than 12 hours 2,958 1,006 34.01
Policy: policy proposed to protect Texas from e�ects of severe weather
Do Nothing/no new investment 2,359 843 35.74
Merge the Texas grid with one of
the two national grids 2,378 1,193 50.17
Require winterization/weatherization
of the electricity system 2,434 1,430 58.75
Maintain a minimum reserve capacity
(backup power) 2,437 1,243 51.00
Increase the renewable energy supply 2,392 1,291 54.00

24
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Marginal Willingness to Pay (MWTP) 

For the identification strategy to be valid, individuals who experienced shorter or longer
outages should not be systematically di↵erent in their characteristics from the group who ex-
perienced no outages. Figure 2 addresses systematic di↵erences among these groups. Figure 2a
shows whether a respondent who reported having experienced outages during the winter storm
is not systematically associated with personal and demographic characteristics. Specifically,
the figure reports p-values for the sharp null hypothesis that experiencing outages is not as-
sociated with the distribution of 16 covariates. The dashed vertical line denotes a statistically
significant p-value smaller than 0.05. Consistent with the claim that assignment to either group
was randomly assigned, the 16 covariates are not statistically significant.

Figure 2b presents in red p-values among the set of covariates between the group of respon-
dents who did not experience outages with those who experienced shorter outages. Blue dots
show the p-values on the covariates between those who did not experience outages and those
who went through longer-than-average outages. Finally, yellow dots present the p-values be-
tween the shorter and the longer outage groups. Consistently, with Figure 2a, all the covariates
are not statistically di↵erent between the no outage and the longer outage groups comparison
or between the shorter and longer outage group comparison. Furthermore, all the 16 covariates
show to be not statistically significant between the no outage and the shorter outage group.3

[FIGURE 2: Balance Checks for Demographic Variables]

5 Model Specification and Empirical Results

5.1 Mixed Logit Model

This section outlines the specification and estimation of the discrete choice models that have
been adopted to examine respondents’ choices among a fixed set of options, suggested by
McFadden (1973) random utility theory (RUT).4 In each conjoint experiment, respondent i
makes a decision based on J = 2 choices. Each respondent takes a series of T = 4 experiments.
As a result, the utility U derived from respondent i’s choice of alternative j in an experiment
t can be written as follows:

Uijt = xijt�i + ✏ijt, (8)

where xijt is a vector of alternative-specific variables, and ✏ijt is assumed to be distributed
as iid extreme value which is independent of �i (McFadden and Train, 2000). We apply a
mixed logit model, where the coe�cient vector �i in equation (8), called random coe�cients,
are di↵erent across respondents due to unobservable factors, such as tastes and preferences.5

The random parameters �i in the utility function (8) are assumed to be distributed as
�i ⇠ f (�, ✓) , where ✓ is a vector of the parameters of the distribution of �. For example, if
the random coe�cients �i is distributed as normal, i.e., �i ⇠ N (b,⌃) , where ⌃ is the variance-
covariance matrix, it implies that the random parameters �i are assumed to be conditionally
drawn from the density function N (b,⌃) (see Mehndiratta, 1996; Bolduc and Ben-AkiWand,
1996; Revelt and Train, 1998; Greene, 2011). Intuitively, if �i is specified to be non-random and

3Table A1 in the appendix shows in detail the distribution of the covariates analyzed in this section by
group.

4RUT is based on the assumption that individuals will make decisions based on the characteristics with a
stochastic component (a certain level of randomness) that exists due to random preferences or the unavailability
of information to control for respondent’s decisions.

5See (Train, 2009) for the detailed discussion on the mixed logit model.
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Mixed Logit Results
Table 4: Mixed Logit Estimations on the Willingness to Pay

Baseline
Households without
Power Outage

Households with
Power Outage

Households with a
Shorter Outage
on Average
Power Outage

Households with a
Longer Outage
on Average
Power Outage

VARIABLE Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. Coef. Std. Err
Additional electricity expenditure (log) -0.4385*** [0.075] -0.3873** [0.109] -0.4778*** [0.104] -0.2985*** [0.082] -0.8974*** [0.292]

Derived standard deviations 0.5764 [0.135] 0.4094 [0.193] 0.6875 [0.196] 0.4260 [0.173] 1.3064 [0.505]

Rolling blackouts/ intermittent service (log) -1.2975*** [0.173] -1.5506*** [0.361] -1.1695*** [0.170] -0.9108*** [0.177] -1.5090*** [0.331]
Derived standard deviations 1.6989 [0.280] 2.0156 [0.559] 1.5038 [0.275] 1.1739 [0.309] 1.8162 [0.475]

Policy
Merge the Texas electrical grid
with one of the two national grids

1.3907*** [0.153] 1.0291*** [0.261] 1.5740*** [0.187] 1.1546*** [0.205] 2.2741*** [0.408]

Require the winterization/
weatherization of the
electricity system

2.1423*** [0.185] 2.1733*** [0.345] 2.1503*** [0.215] 1.8556*** [0.252] 2.6129*** [0.419]

Maintain a minimum reserve capacity 1.5061*** [0.161] 1.7222*** [0.322] 1.4429*** [0.183] 1.4149*** [0.223] 1.5058*** [0.332]
Increase the renewable energy supply 1.6823*** [0.167] 2.2414*** [0.353] 1.4614*** [0.186] 1.1322*** [0.206] 2.0478*** [0.391]

Log simulated-likelihood -3351.3183 -1046.5429 -2287.26 -1232.3041 -1043.0159
Number of observations 12,000 3,888 8,112 4,264 3,848
LR test for the equality of two models (�2-statistics) 30.52 (p-value = 0.0000) 19.83 (p-value = 0.0030)

Notes: * 10% significance level; ** 5% significance level; *** 1% significance level, two-tailed tests.
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Estimating Marginal Willingness to Pay 

5.3 Marginal Willingness to Pay

One of the advantages of conjoint analysis is that we can quantify how much respondents are
willing to pay for di↵erent proposed policies based on the estimated coe�cients in the mixed
logit regressions. According to equation (8), the marginal willingness to pay (MWTP) for
attribute k can be presented as follows:

MWTPk =
@U/@xk
�@U/@p

=
�k
��p

, (11)

where p is the price attribute, which in this case is the change in the amount customers pay
on electricity per year (in log). Equation (11) suggests that the MWTP for a change in a
specific attribute k can be calculated as the marginal rate of substitution (MRS) between the
additional electricity payments (i.e., p) and the amount expressed by the specific attribute (i.e.,
xk), holding the utility level constant.

The results from Table 4 are used to compute the amount more or less than respondents are
willing to pay to reduce outages and for policies aimed at protecting the grid from the e↵ects
of severe weather in the future.

Figures 4 and 5 plot the estimated MWTP coe�cients. Negative signs for the coe�cients
in the first row of the figures indicate that respondents - regardless of whether they experienced
an outage or its duration - are willing to pay to reduce outage duration. However, the MWTP
among households that experienced a longer than average outage is lower than for the two
other groups. For the four policy proposals, the MWTP coe�cients imply that individuals are
willing to pay more on their annual electricity bills to see these proposals implemented. The
estimated MWTP coe�cients also reveal the important influence of respondents’ experience
during Winter Storm Uri, namely whether and for how long they lost power. Individuals who
reported experiencing a longer than average power outage consistently revealed lower MWTP
than the other two groups.

The left panel of Figure 5 shows that the MWTP for those that did not experience an
outage and those that experience a shorter than average power outage are similar for three
of the policies. For the policy of increasing renewable energy supply, the MWTP is slightly
lower, but this di↵erence is not statistically significant. From the right panel, we can see that
the MWTP for merging the Texas electrical grid with one of the nation’s two other grids is
the same for those that did not experience an outage and those that experienced a longer
than an average outage. The right panel of Figure 5 also shows the significant e↵ect of the
outage experience. The estimated MWTP coe�cients of those who experienced a longer than
average outage are significantly lower for increasing renewable energy supply and maintaining
a minimum reserve capacity than those who did not experience any power outages.

[FIGURE 4: Estimated Marginal Willingness to Pay between Households With
and Without Outages]

[FIGURE 5: Estimated Marginal Willingness to Pay (No Outages, Shorter
Outages, and Longer Outages)]

The estimated MWTP for three of the policies for those that experienced shorter than the
average power outages is higher than for the two other groups. The exception is increasing the
renewable energy supply, for which the MWTP is the highest among individuals who did not
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Marginal Willingness to Pay (MWTP) 

identical for all respondents, then �i = b for all respondents. On the other hand, in the mixed
logit model, �i is treated as a random parameter and is specified to be normally distributed
across respondents.

As the error term ✏ijt is an iid extreme value and independent of �i, the conditional prob-
ability that respondent i chooses j from a set of J alternatives in experiment t, given �i, is a
standard logit model:

Pijt|�i
= exp (xijt�i) /

JX

k=1

exp (xikt�i) . (9)

As �i is a random coe�cient distributed as f (�, ✓) across respondent i, the choice probabilities
are the standard logistic probabilities integrated over the density f (�, ✓):

Pijt =

Z
Pijt|�i

f (�, ✓) d�. (10)

Equation (10) represents the mixed logit model, where Pijt is defined as the probability of
choosing alternative j for respondent i in experiment t. Due to not closed-form solution for
the integral, equation (10) is approximated by maximum simulated likelihood where �i are
randomly drawn from the specified distribution.

5.2 Mixed Logit Results

Table 3 presents the results of the mixed logit model estimating respondents’ choice on policy
attributes related to costs, outage duration, and severe-weather-protecting policy options. Note
that the baseline conditions for the choice attributes are in the status quo, as shown in Table
2.

The significant negative coe�cients on the cost and outage attributes in the baseline model
of Table 3 suggest that respondents dislike increases in costs and power outages of any dura-
tion from full service. Unsurprisingly, this suggests that respondents prefer lower costs and
outages of shorter duration. Nevertheless, respondents are willing to pay more to see policies
implemented to protect the grid from severe weather in the future. The significant positive
coe�cients for the policy attributes reveal that respondents prefer to have better policies imple-
mented to protect the Texas electric grid if the cost and outage attributes remain unchanged.

We then divide the sample into three groups of respondents: (1) households that did not
experience a power outage, (2) households that experienced power outages that lasted shorter
than average, and (3) those who experienced power outages lasting longer than average. As
expected, increases in the cost of electricity per kWh and duration of the outage decrease
respondents’ utility. By contrast, the positive sign of the coe�cients for the policy options
suggests the respondents valued (positively) these policies relative to doing nothing.

Our results also show that the households that did not experience any outages and those
with shorter-than-average outages have similar preferences regarding the attributes on cost,
outage duration, and electricity grid protection policies. However, among respondents experi-
encing longer than average power outages, the coe�cients on cost attributes are more negative,
suggesting a greater loss of utility than the other two groups.

[TABLE 3: Policy Preferences on Protecting the Texas Electrical Grid from
Severe Weather]
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