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The analysis below is being prepared by the dataset provided by 1 Million Women to Tech at
their github repository for the Datathon competition[1]. The dataset is compiled and/or recorded
by World Economic Forum (WEF) to measure Global Gender Gap in countries since 2006.

The dataset has four subindexes; global gender gap economic participation and opportunity, global
gender gap educational attainment, global gender gap health and survival and global gender gap political
empowerment in addition to overall global gender gap index. In 2016, a new subindex measuring wage
equality between women and men for similar work is also added to the dataset.

In 2006, a new methodology was added in the second Global Gender Gap Report to capture
the size of the gap more efficiently. Here is a short excerpt from that report that we would like to
include in this report:

"One particular societal and economic challenge is the persistent gap between women and men in their
access to resources and opportunities.This gap not only undermines the quality of life of one half of the
world’s population but also poses a significant risk to the long-term growth and well-being of nations:
countries that do not capitalize on the full potential of one half of their human resources may compromise
their competitive potential [3].

There are many positive steps taken by many entities around the world. In 2010, United Na-
tions General Assembly founded UN Women [5] to address issues that women are facing. In
2014, UN Women launched He for She, a global campaing to include men in the gender equality
dicsussions, as well [4].

In this report, we will focus on improvements and positive changes in the ranking of coun-
tries between the years 2006 and 2016. After providing some information about the ranking in
the world, we will look at countries who improved their rank significantly. We will define im-
proving rank concept in three different ways: The first one compares overall gender gap ranks
between 2006 and 2016 only. After creating a dataframe, we will look at the top three countries
who improved their ranking the most.

Looking at the difference in ranks between 2006 and 2016 is very useful to determine the coun-
tries who improved their ranking. However, a quick examination of the dataset shows that ranks
of many countries fluctuated a lot during the years 2006 to 2016. A countries rank might be im-
proved significantly but then rank might get worse during recent years. So, to find the factors
influencing the ranking, we will look at the maximum positive difference occurred between suc-
cesssive years during 2006-2016. We will create a new column by comparing ranks of successive
years and then recording the max positive difference between successive years in a new column.
In addition, the years when the max difference occured are also coded in another newly created
column. We will also look at how many times a country improved their rank or preserved their
rank between 2006-2016. This might give us information about countries’ effort in improving or
preserving their ranks and whether these changes were temporary or have long-lasting effects.

From now on, we will be working with this dataset including overall rankings only. The
following research problems are explored:

1. Are there any differences in the general trend in the overall ranking between recent years
and the years when WEF started measuring and publishing their findings?

2. What are the similarities and differences in the Top 20 countries in 2016?
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3. When we compare overall ranks of countries in 2006 and 2016, which countries improved
their rank the most? What are the factors influencing these improvements in the Top 3
countries when the dataset is sorted according to this criteria?

4. When we compare overall ranks of countries in successive years, which countries improved
their rank the most and when does that improvement happened? What are the factors in-
fluencing these improvements in the Top 3 countries when the dataset is sorted according to
this criteria?

5. Which countries improved their overall rank or preserved their rank the most between 2006-
2016? What are the factors influencing these improvements in the Top 3 countries when the
dataset is sorted according to this criteria?

This report is organized as follows: In Section 1, we will explore how ranking changed across
years. In addition to comparing datasets related to different years, we will be looking at the
average ranking in the world and look at the world map to see the current situation. In Section 2,
we will try to answer some specific questions. For this, we will create new datasets with some new
comparison tools. After that, we will focus on countries that are on top of those lists and try to find
out more about their ranking and factors influencing their ranking. In Section 3, some conclusions
will be stated in addition to the problems and issues that we encountered in this analysis. Future
directions and interesting related topics will be explored, as well.

1 General Information

1.1 Comparison of data related to different years

In the plots below, we will compare the ranking of countries in 2016(the last year in the dataset)
with the ranking in 2006 to explore the differences between two datasets. We believe that this
would provide a general overview of the ranking of countries.

As it can be seen from these scatterplots, the plots 2006 vs 2016 and 2007 vs 2016 looks very
different than 2014 vs 2016 and 2015 vs 2016. The last plot (2015 vs 2016) shows that ranking of
countries is becoming more stable, i.e., new ranks in 2016 are close to that of 2015. The reason
of the data becoming more stable might be due to the fact that countries are getting used to their
rating. It might be the case that when WEF started measuring the gap for the first time in 2005,
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the ranking created awareness and many countries took concrete steps in decreasing gap parity
between women and men. That may explain the difference in plots between the early years (2006
vs 2007) and later years (2015 vs 2016).

1.2 Average Overall Global Gender Rank across years 2006-2016

Since a lot of changes and fluctuations are observed in the dataset, we decided to look at the
average rank to capture any interesting patterns in the data. The starting point is getting a general
idea of the global ranking of countries. For this purpose, we first create a new column, Average
Rank, and then look at the world map.

The dataset shows that when we sort the data according to the average overall rank, the first
seven countries are the first seven countries in 2015 and 2016. Denmark’s overall average rank is
eight even though their overall rank gradually decreased in 2015 and 2016.
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Average Ranking and Continents:

• The map shows that most Western European countries have high ranking while most East-
ern European counties have average ranks between 50-100.

• According to Quartz Africa, one third of all world’s population would be living in Africa
by 2100. [2] This is another reason why it is imperative to improve the gender gap in the
African countries with high ranks.

• Most African countries have ranks greater than 100 except few counties in Southern parts
of Africa. There are only two countries with rank less than 20 in Africa: Rwanda (the only
country in Top 10 with rank=6) and South Africa(rank=15). Note that there are many coun-
tries with no records in the Central Africa.

• Only Philippines rank is in Top 10 in Asia.

• Both United States and Canada’s overall ranks increased in 2015 and then again in 2016 but
their average ranks are still less than 30. Even though Mexico’s average overall rank is 82,
they decreased their overall global gender rank in both 2015 and 2016.

• Average rank of all countries in South America are less than 100. Argentina has the highest
rank (31) while Suriname has the lowest average rank (93).

Next, we look at the Top 20 countries in year 2016.

1.3 Top 20 Countries in 2016

The barplot is given below:

What are the similarities and differences in the Top 20 countries in 2016?

This dataframe and following barplot shows the ranking sorted in an ascending order accord-
ing to their 2016 ranking. In addition, the barplot includes average rank of countries with ranks in
Top 20. Note that the newly created column Average Rank provides average rank of each country
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over the years 2006 and 2016. A high average rank means that that country’s rank was very high
at some time in the past and improved significantly later so that the country was in Top 20 list in
2016.

In 2016, Iceland has rank 1 which is followed by other Nordic countries Finland, Norway and
Sweden. Since 2006, these four countries always had ranks between 1 and 4. In 2006 and 2007,
Sweden’s rank was number one but later increased to four while Iceland’s ranking was initially
four and decreased to one and stays the same from 2009 to 2016. Rwanda’s records were available
from 2014 onwards and gradually decreased to rank five.

When we look at the countries in Top 20 in 2016, we see that there are thirteen countries in
Europe, four in Africa, one in Asia, one in Ocenia and one in North America.

It is worth noting that while rank of Nicaragua, the only North American country in Top 20,
was 62 in 2006, its rank decreased to 10 in 2016 (it was even 6 in 2014 and its average rank is 34).

Another notable example is Slovenia (rank=8 in 2016 and average rank=36) who improved
their rank significantly. According to UN Women, Slovenia committed to improve the gender gap
in their country and took several positive steps including a call for support from men and boys to
support policies and activities regarding gender gap issues [6]

In addition to Nicaragua and Slovenia, Namibia(rank=14 in 2016 and average rank=31) and
France (rank=17 in 2016 and average rank=36) also took many positive steps to increase their
ranking. ([7], [8])

2 Which countries improved their ranking the most? What are the fac-
tors influencing these positive changes?

There are several ways to find out which countries improved their ranking the most. Below, each
one is explained in detail.

After creating a new column according to each critera, we will look at Top 3 countries in detail
by using their subindexes measuring economic participation, educational attainments, health and
survival and political empowerment. To get more information about the factors influencing these
positive changes in these countries, we will provide two different types of plots.

The following two functions are defined to plot data related to subindexes. The first function
helps us to see the change in each subindex by using a line graph. Note that the plots still uses
ranks rather than indexes because it is more clear to show how the overall ranking depend on
subindexes. However, this does not capture all information about the subindexes. Some steep
increases or decreases might be due to other factors, such as several countries sharing the same
rank. Therefore, a boxplot will be provided to get a better picture of the ranking and to support
the information presented in the line graph.

2.1 Comparison of overall ranks in 2006 and 2016

One way is finding a rough estimate by using data related to the years 2006 and 2006. For this,
two columns are created by using two newly defined functions: One columns gives information
whether a country improved their ranking in 2016. If 2006 rank is greater than 2016 rank, the
change is positive, otherwise it is negative. Unfortunately, there is no report for some countries in
2006, or 2016 or both. These are recorded as missing 2006, missing 2016 and missing both.

Statistics below confirms our observation: There are 83 countries whose ranks got worse while
there are 30 countries whose ranks got better. The mean change in rank for the countries who
changed their rank positively is 17.4 while the mean change in rank of the countries whose rank
changed negatively is -22.42.
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The world map provides a more clear picture about the overall change in the world. For
example, when we look at the difference between years 2006 and 2016, we see that Bolivia is the
country that improved their ranking the most followed by France and Nicaragua. The world
map also shows that many countries increased their ranks (brownish colors). [We defined change
positive if their 2016 rank is less than their 2006 rank.]

Next, we look at the Top 3 countries who decreased their ranking the most in detail and try to find
the factors contributing to the positive change in their ranking.

Bolivia
For Bolivia, we see that the overall ranking (purple color) change more like the changes in

their political empowerment subindex(brown). This is more clear between the years 2011 and
2012. Note that only political empowerment ranking improved while all other subindexes were
either increased or stayed the same. Accordingly, overall rank got better. As for other years, this
trends continues. The other subindex affecting the overall rank is economic participation.
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France
The second country who improved their rank the most is France. Line plot clearly shows that

their health and education parity is excellent (rank=1) over all years. The line plot clearly shows
that overall ranking closely follows political empowerment subindex [7].

Nicaragua
In Nicaragua, the line plot is very complicated than Bolivia and France. It seems like the

improvement in their overall ranking is a result of improvements in health and political empow-
erment. Educational attainment ranking fluctuates a lot but it may also have some positive effect
on the overall ranking. Nicaragua’s overall ranking decreased and stayed around 10 even though
economic participation ranking increased between the years 2011 and 2015. It seems like the
increase in their rank from 2014 to 2015 was due to the increase in the economic participation
subindex.

2.2 Maximum positive difference in the ranking

So far, we focused on changes between the years 2006 and 2016 and looked at the factors leading
up to that change in top 3 counties in that list. However, this gives us a rough information about
the ranking. To explore sudden changes in ranks over the years, we will create a new column,
max difference, which gives us the max positive change observed during the years 2006 and 2016.
In addition, we create a new column showing the years to find out whether the change occurred
is more recent or not. The first five countries in the new dataframe is given below:
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After sorting the dataset according to the max difference column, we will now look at Top 3
countries who impoved their overall rank the most according to this criteria.

Kenya
When the overall ranks are sorted according to the newly created maximum difference col-

umn, we see that Kenya and Estonia decreased their ranks by 41 points (Kenya in 2013-2014 and
Estonia in 2014-2015). Over the years since 2006, we see that Kenya’s overall rank got worse until
2011 (when its rank=99). After 2011, their overall rank got better mainly due to the decrease in
economic participation rank. After 2011, political empowerment and economic participation rank
graphs follow a similar trend. Accordingly, graph for their overall rank also follows a similar
pattern. After 2014, their rank started to increase again and it was 63 in 2016.

Estonia
Estonia’s overall rank decreased from 62 to 21 in 2015, which was the maximum drop in any

given successive years. This improvement might be due to their commitment to achieving gen-
der equality by promoting women’s rights, taking measures to reduce and prevent violence agaist
women and increasing their efforts in closing the gender pay gap (http://www.unwomen.org/en/get-
involved/step-it-up/commitments/estonia). The fact that their rank was still around 21 in 2016
might be an indication that they are working on addressing these issues but more data is needed
to support this guess.

Ghana
In Ghana, the line plots shows that the overall rank is affected by the economic participation

and health and survival subindexes more than the other subindexes. In 2014, all of its subindexes
got worse, economic participation subindex increased to 64 from 24 and overall rank increased to
101 from 76. However, after 2014, their index gradually improved to 38 in 2016. Their rank in 2016
was better than all other ranks in years 2006-2015.
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2.3 Which countries improved their ranking or preserved it multiple times between
years 2006 and 2016?

Iceland
For the last 8 years, Iceland has the highest global overall rank. From the line graph above, we

see that once they improved their educational attainment rank, they were able to preserve their
rank as number one.

According to President Johannesson’s statement, gender pay gap in Iceland is around 5.7-
18.3% (https://www.heforshe.org/en/impact). This shows that even in the number one country,
the gender gap is around 10% on average. For more details, please look at the document posted
here.

Philippines
Philippines was always in Top 10 since 2006 in the overall ranking. Between 2006 and 2016,

their overall rank got worse only two times in 2009 and in 2014. According to the line graph
above, we see that Philippines overall rank graph is very similar to their political empowerment
rank graph. Another factor contributing to their overall rank would be economic participation.

Note that their overall rank increased by 2 points in 2015 even though their educational attain-
ment rank dropped by 34 points in 2015. It seems like the improvement in their overall rank is
due to the improvement in their economic participation rank (from 24 to 16) since political em-
powerment and health and survival ranks stayed the same in that year [9].
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Finland
Finland is one of the counties that are always in Top 3 in overall ranking. It seems like their

overall rank is more dependent on their political empowerment rank since overall rank didn’t get
affected by their educational attainment rank, which varied a lot between years 2006 and 2016,
and their economic participation rank,which was always between 8 and 22. [10]

United States
Overall Global Gender Gap rank of United States was 45 in 2016, which was 22 points less than

the Overall Rank in 2006. United States’ overall rank got worse in 2015 and 2016 even though there
was improvement several times between 2006-2016.

Overall rank line graph below looks more similar to the line graph for the economic participa-
tion but its values were not as low as economic participation ranking values. It seems like high
political empowerment ranking also affected overall gender gap ranking. However, more data is
needed to support this claim as the political empowerment ranking fluctuates a lot.
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3 CONCLUSION

In this report, we focused on positive changes and improvements and explored some factors in-
fluencing these changes. A similar study can be done by exploring the countries who decreased
their ranking and explore and the events leading up to the decrease in their ranks.

Since WEF started publishing their reports for the first time in 2005, there are many positive
steps taken in many countries to decrease the gap in their countries as well as on a global level.
However, even in Iceland, #1 in the last 8 years, the gender gap is around 5.7-18.3% [4].
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