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Introduction
The United Nations Gender Inequality Index (GII) measures the progress of a country in providing equal opportunities
to a quality life for women and men as well as the “loss in potential human development due to disparity between
female and male achievements” (UNDP, 2020). The GII measurements include maternal mortality rate, adolescence
births (15-19 years old), share of seats in the country’s parliament, percent of women with some level of secondary
education, and percent of women participating in the labor force. Climate change is not accounted for in the GII,
although “climate change is globally acknowledged as one of the most significant development challenges facing
humanity” (United Nations, 2013).

As with many human development measures, there is potential for a circular effect. Climate change can “directly
affect the social, economic and human development of countries” (UNDP, 2019), but can social, economic and human
development influence climate policy? This research addresses the question: how does gender equality effect the
likeliness of countries to pass climate change policies?

The research hypothesis proposed in this model is that the more equal a country government is, measured by the
share of seats women hold in parliament and women in the executive branch, the more evidence there is that the
country values all life and therefore the country will be more inclined to address climate change through laws and
policy. This research showed the hypothesis to be proven correct. Based on secondary research performed, there is
also a positive relationship between the share of seats in parliament and action towards achieving climate targets
set forth in the 2015 Paris Agreement. Furthermore, action towards climate change may be associated with improving
other female equality measures like lowering adolescence birthrates.

Data Sources and Models
Regression Model
Independent Variables
A multi-regression model was developed using the GII measurements as independent variables on the effect of the
number of climate policies a country has passed since 1997. Independent variables are from subsets of the 2019 UN
Gender Inequality Index (UNDP, 2020). The index rating can range from 0.0 to 1.0; a lower score indicates that there
is higher gender inequality in the country. An additional dummy variable was included to represent if a country had a
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female head of state since 1997 using country leader data from the World Economic Forum (Zakarneh, 2019) and Pew
Research (Geiger & Kent, 2017). Table 1 provides the summary data on the independent variables.

▪
▪
▪
▪
▪
▪

AB1 = Adolescence Births (births per 1,000 women ages 15–19)
MM2 = Maternal Mortality Rate, (deaths per 100,000 live births)
SSP3 = % share of seats held by women in nation’s parliament
FemEd4 = % of women with some level of secondary education
FemLab5 = % of women who participate in the labor force
FemHead6 = If a country has had a female head of state since 1997 (1 = yes, 0 = no)

Dependent Variable
The number of climate laws are defined as national level laws and policies focused on greenhouse gas reduction and
sustainability as determined by the Climate Change Laws of the World database managed by the Grantham Research
Institute on Climate Change and the Environment (2020). Currently, 1809 policies and laws have been passed and
tracked since 1997. The 1809 policies and laws are the metrics included in the analysis (LawTtl = # of Laws and
Policies per Country Approved Since 1997). An adjusted variable is also added to include laws passed within the
European Union; the EU has 32 laws addressing climate for all its member states. These numbers were applied to the
adjusted totals (AdEULaw)1. The summary data for all laws passed is in Table 2, in the appendix.

The full multi-regression equation is:
LawTtl = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀

AdEULaw1 = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀

Results

1

Adjusted Climate Law Total for EU: The Climate Change Laws tracked by the Grantham Research Institute measures countries and the

EU (as one unit), but the UN GII only measures country level data. Therefore, the laws passed for the EU as a whole were not included in
the LawTtl variable, which means that 32 additional laws are not accounted for in the base analysis. The Adjusted Climate Law
(AdEULaw) adds the 32 laws to each EU country. Since this is an imperfect metric it was only used as a secondary dependent variable in
the research. While the UK will no longer part of the EU, since the data is pulled from 1997 to January 2020, the UK is included as an EU
member state.
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In simple linear regressions, both the share of seats in parliament held by women (SSP) and if a country had a female
head of state (FemHead) since 1997 did have a positive and statistically significant impact at a 95% confidence level
on the number of climate laws passed in a country. As the percent of women in parliament increased by 1
percentage point, the number of climate laws increased by approximately .15 (Results: Regression 1, appendix). If a
county had a woman head of state since 1997, on average the country had 4.12 more climate laws passed since 1997
(Results: Regression 2, appendix).

In a multiple regression, SSP and FemHead both showed a positive and statistically significant impact at a 95%
confidence level on the number of climate laws passed (Results: Regression 3, appendix). The equation from the
calculation is: LawTtl = 5.15 + .127 SSPi + 3.57FemHead + 𝜀 . This indicates that holding SSP fixed, countries who have
had a female head of state since 1997 have 3.57 more climate laws than those that have not. Holding heads of state
fixed, for every percent increase in the share of seats held by women in parliament, the country will have .127 more
climate laws passed. When adjusting climate laws to include the European Union laws, the 𝛽 3 SSPi coefficient
increased .29 and 𝛽 6 FemHeadi increased to 8.05 in the multiple regression, both statistically significant at a 95%
confidence level (Results: Regression 4, appendix). R-squared values for both multiple regressions were
approximately 14%; indicating 14% of the variation in the climate laws passed can be explained by the two variables.

Using the variable FemHead, a diagnostic examined whether the means of countries who have had female heads of
state since 1997 are statistically significantly different than those who have not (Results: T-Test 1, appendix). To
conduct these analyses, a t-test of group means was used. Based on the t-test. countries who have had female
leaders since 1997 are statistically different than those that have not (Critical-t: 1.96 < t: 4.45). The results indicate
that there is positive relationship between climate laws passed and the number of women in government.
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Full Model Results
When running the full econometric model with the total laws and six independent variables, the share of seats in
parliament and whether women have served as heads of state were statistically significant factors on the number of
climate laws passed a 95% confidence level (Results: Regression 5, appendix). Women as heads of state had a
coefficient of 2.60, (t = 2.94, critical t: 1.96) and shared of seats in parliament had a coefficient of .11 (t = 2.45, critical
t: 1.96). This indicates countries who have had a female head of state since 1997 are predicted to have 2.60 more
climate laws passed on average since 1997 than countries who have not had a female head of state, holding all other
variables fixed. Additionally, a percent increase in the share of seats in parliament is associated with .11 more
climate laws passed since 1997, holding all other variables fixed, on average. Other factors were not significant at a
95% confidence level. The full regression model did present a low r-squared (.12) indicating a low proportion of the
variance for a dependent variable is explained by the independent variables. An f-test was performed to compare
whether the total laws multiple regression including just SSP and FemHead provides a better overall fit to the full
regression. Based on 159 observations, the full regression did not prove to be an overall better fit than the twovariable regression models (f-statistic: .64 < FC 2.37). This indicates that the other variables are not significant in the
model.

When adjusting for the EU climate laws, the model appears to have a better goodness of fit level represented by a
higher r-squared of .2524 (Results: Regression 6, appendix). Female heads of state and shared seats in parliament
continued to be statistically significant variables in the equation. Every percent increase in share of seats in
parliament is associated with .23 more climate laws passed on average, holding other variables fixed. Countries with
female heads of state have 5.67 more climate laws on average than those without female heads of state since 1997,
holding other variables fixed. Additionally, adolescent births were also statistically significant. Holding all other
variables fixed, an increase in 1,000 adolescence births is associated .09 fewer climate laws.

Removing the statistically insignificant factors in the adjusted climate laws full model, the r-squared remained
relatively constant (.2415) and the regression equation is: AdEULaw = 11.21 −.11ABi + . 25SSPi + 7.40FemHeadi + 𝜀.
The coefficients in the modified model further indicate positive associations between women in government and
climate laws passing, and negative associations with increasing adolescence birthrates and climate laws passing. This
modified model holds promise that helping to decrease adolescence births, may be associated with the potential to
increase additional climate laws being passed in a country.
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Policy vs. Progress
Recognizing that policy does not necessarily mean action, nor are policies accounted for in the dependent variable
(LawTtl) weighted by impact, there is an additional analysis that could evaluate the action countries are taking against
climate change. The Climate Action Tracker grades countries on their progress towards the Paris Agreement on a
scale of 1-5: 1: Critically Insufficient; 2: Highly Insufficient; 3: Insufficient; 4: 2oC Sufficient; and 5: 1.50C Role Model
(New Climate and Cliimate Analytics, 2020). The database includes 29 countries, plus the EU as one unit, rather than
separate countries. As a precursor to future research, a secondary regression model was run between climate
progress towards the Paris Agreement targets (Y = Progress) and the previously defined dependent variables (Results:
Regression 8, appendix). This econometric model is:

Progress = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀

The results indicate 𝛽 2 MM (maternal mortality rate) and 𝛽 3 SSPi (shared seats in parliament) are statistically
significant at a 95% confidence level, although the MM coefficient was only .005 (t: 3.45) (critical t: 2.00). The SSP
coefficient is .024, t: 2.22 (critical t: 2.00). Based on the full regression, this analysis indicates that for every
percentage increase in the share of seats in parliament held by women, progress towards reaching climate goals
increases by 2%. The full model for climate action had an r-squared of 0.3111, or 31% of the variance in progress can
be explained by the independent variables (Results: Regression 8, appendix). While small, the MM significance
should be reviewed further in future research. Countries described as less developed tend to have a higher maternal
mortality rates according to the GII (UNDP, 2020). One hypothesis is that while climate change impacts all
socioeconomic levels, developing countries have fewer resources to avoid disasters but may be doing more to help
prevent them.

Possible extensions and limitations of the study
There were limitations to the data. First, the climate laws are not weighted based on potential impact or results. In
future analysis, the association between climate laws and climate actions can be explored, since passing laws does
not necessarily mean action is being taken. The Climate Action Tracker begins to address the results, however the
data is limited to the 29 countries and the EU, and more research should be done on the impact of climate policy.
Furthermore, with the members of the European Union being grouped as one, specific differences towards climate
action progress for EY member states was not possible in this research. In other words, all the EU member states
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received the same progress score, regardless of individual country differences. Finally, research could be conducted
looking at the timing of women heads of state and climate laws being passed, as the timing of women in the
executive branch was not associated with any specific climate law. Likewise, the SSP variable is based on 2019 data,
while the climate laws were tracked from 1997 to present.

Summary and Implications of Model
The results demonstrate the complexity of climate change and government policies. While having female heads of
state and women holding a higher share of seats in parliament were statistically significant and positively associated
with the number of climate laws passed in a country, other gender equality measures were not as significant in the
full model. Women in government may be related to countries being more progressive and those countries valuing
all citizens’ lives in the face of climate change. Lower adolescence birth rates were also a significant factor in climate
laws being passed when the EU data was included on a country level (AdEULaw). While lower adolescence births
appear to be associated with more climate laws, there is caution in making any causation conclusions. Further
research can be done on climate action, based on the full UN Human Development Index and the UN poverty index.

Mitigating climate change has political, social, and economic barriers and influences. Additional qualitative and
quantitative research is necessary in identifying what is effective in increasing action towards mitigating climate
change, and not just increasing climate laws. However, policy from diverse and representative governments will be
needed to reach country specific climate goals. This research identified possible qualitative variables that could
improve climate resilience through laws and policy. While there is no magic bullet to act on reducing the human
impact of climate change, there may be a relationship women in national leadership roles and a country’s willingness
to outline policies that support lowering greenhouse gases in the atmosphere. Additional economic and genderfocused research should look at the interconnection between progressive pollical climates and other factors that
improve gender equality as well as the fight against climate change.
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Appendix
Table 1: Summary Independent Variables

Table 2: Laws and Policies Passed since 1997; Country Specific and Adjusted EU Totals

Regression 1: Climate Laws = b0 + 𝛽 3 SSPi + 𝜀
LawTtl = 5.85 + .15 SSPi + 𝜀

Regression 2: Climate Laws =b0 +𝛽 6 FemHeadi + 𝜀
LawTtl = 7.73 + 4.12FemHeadi + 𝜀
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Regression 3: Climate Laws =b0 + 𝛽 3 SSPi +𝛽 6 FemHeadi + 𝜀
LawTtl = 5.15 + .127 SSPi + 3.57FemHead + 𝜀

Regression 4: EU Adjusted Climate Laws =b0 + 𝛽 3 SSPi +𝛽 6 FemHeadi + 𝜀
AdEULaw = 4.54 + .289 SSP + 8.04FemHead+ 𝜀

T-Test 1: Group Mean t-Tests, Female Heads of State
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Regression 5: Full Model
LawTtl = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀

Regression 6: Full Model, Adjusted for EU Laws
AdEULaw = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀
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Regression 7: Adjusted EU Model of significant variables
AdEULaw = b0 + 𝛽 1 ABi + 𝛽 3 SSPi + 𝛽 6 FemHeadi + 𝜀
AdEULaw = 11.21 + −.11ABi + . 25SSPi + 7.40 FemHeadi + 𝜀

Regression 8: Full Progress towards climate targets model
Progress = b0 + 𝛽 1 ABi + 𝛽 2 MMi + 𝛽 3 SSPi + 𝛽 4 FemEdi + 𝛽 5 FemLabi + 𝛽 6 FemHeadi + 𝜀
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