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Renewable energy nowadays is one of the most important fields regarding energy production. As we all know the importance of
this type of energy for the environment and future generations is extremely valuable. Is for that reason that I decide to do a small
analysis on the Wind, Solar and Nuclear energy production on a small group of selected countries. As we know Nuclear energy is
not renewable source but I use it here to compare the production to the Wind and Solar energy production.

The data has the total energy production between 1990 and 2014. I've organised the data between the selected groups of
countries and visualised the results. The visualization process starts with the Wind energy production, in where you can see a
trend of some countries leading race. Then, Solar energy production.

About the dataset

Curious about the growth of wind energy? The extent to which the decline of coal is an American or international trend? Interested
in using energy consumption as an alternate method of comparing national economies? This dataset has you covered.

The Energy Statistics Database contains comprehensive energy statistics on the production, trade, conversion and final
consumption of primary and secondary; conventional and non-conventional; and new and renewable sources of energy.

Purpose of the analysis

To compare the countries that are leading in the Solar production and Wind energy production. But, the most important
visualization is the Nuclear Energy production and the contrast between all the energy production sources.

The countries were selected because of their GDP and my curiosity on them regarding the topic. It's crucial to note, that no
countries of Central America or Africa are in the selected group, leaving room for further analysis on these geographic areas.

In conclusion, this work pretends to open the door for further and deeper analysis regarding renewable energy and non-renewable
energy and do not pretend to make any predictions on the topic.
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Loading Packages

In [0]: # for data manipulation  

import pandas as pd   

import numpy as np  

# for visualization 

import seaborn as sns 

sns.set_style('whitegrid') 

# to plot the graphs 

import matplotlib as mpl 

import matplotlib.pyplot as plt  

# to do the grid of plots 

import matplotlib.gridspec as gridspec  

%matplotlib inline 

plt.rcParams["patch.force_edgecolor"]= True 

Loading Dataset

In [2]: from google.colab import files 

uploaded = files.upload() 

for fn in uploaded.keys(): 

 print('User uploaded file "{name}" with length {length} bytes'.format( 

     name=fn, length=len(uploaded[fn]))) 

In [3]: !ls 

!unzip international-energy-statistics.zip 

In [0]: # read dataframe 

df = pd.read_csv("all_energy_statistics.csv") 

To understand the dataset I use different methods

In [5]: df.head() 

In [6]: df.describe() 

In [7]: df.shape 

In [8]: df.describe(include=['object']) 

In [9]: df[df.country_or_area.str.contains("United States")] 

After analysis of the dataset, I've decided to drop a column that was not useful

In [0]: df.drop("quantity_footnotes", axis=1, inplace=True) 

Created the main list of countries that would be considered for the analysis.

In [0]: # list of countries considered 

US = df[df.country_or_area.isin(["United States"])].sort_values('year') 

BR= df[df.country_or_area.isin(['Brazil'])].sort_values('year') 

CAN = df[df.country_or_area.isin(["Canada"])].sort_values('year') 

CHI = df[df.country_or_area.isin(["China"])].sort_values('year') 

IND = df[df.country_or_area.isin(['India'])].sort_values('year') 

JAP = df[df.country_or_area.isin(['Japan'])].sort_values('year') 

UK =df[df.country_or_area.isin(['United Kingdom'])].sort_values('year') 

# list of countries that make-up the European Union 

SP = df[df.country_or_area.isin(["Spain"])].sort_values('year') 

ITA = df[df.country_or_area.isin(['Italy'])].sort_values('year') 

GER = df[df.country_or_area.isin(["Germany"])].sort_values('year') 

FRA = df[df.country_or_area.isin(["France"])].sort_values('year') 

NETH = df[df.country_or_area.isin(['Netherlands'])].sort_values('year') 

Create a new dataframe with all the countries related to Wind Production.

In [0]: # list of countries considered 

US_Wind = US[US.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

BR_Wind = BR[BR.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

UK_Wind = UK[UK.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

CAN_Wind = CAN[CAN.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

CHI_Wind = CHI[CHI.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

IND_Wind = IND[IND.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

JAP_Wind = JAP[JAP.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

In [0]: # list of countries that make-up the European Union 

SP_Wind = SP[SP.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

ITA_Wind = ITA[ITA.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

FRA_Wind = FRA[FRA.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

GER_Wind = GER[GER.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

NETH_Wind = NETH[NETH.commodity_transaction == "Electricity - total wind production"].sort_values("yea

r") 

Create the European Union based on Wind Production.
The merge is done on year.
Lastly, the names of the columns would be modify.

In [0]: EU_Wind = pd.merge(SP_Wind,ITA_Wind,on='year',how='outer') 

EU_Wind.rename(columns={'country_or_area_x':'Spain','commodity_transaction_x': 

                  'commodity1','unit_x':'unit1','quantity_x':'quantity1', 

                  'country_or_area_y':'Italy','quantity_y':'quantity2'},inplace=True) 

EU_Wind.drop(['commodity_transaction_y','unit_y','category_y'], axis=1,inplace=True) 

In [0]: # add France 

EU_Wind = EU_Wind.merge(FRA_Wind,on='year',how='outer') 

EU_Wind.rename(columns={'country_or_area':'France','quantity':'quantity3',},inplace=True) 

EU_Wind.rename(columns={'country_or_area':'France','quantity':'quantity3',},inplace=True) 

EU_Wind.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # add Germany. 

EU_Wind = EU_Wind.merge(GER_Wind,on='year',how='outer') 

EU_Wind.rename(columns={'country_or_area':'Germany','quantity':'quantity4',},inplace=True) 

EU_Wind.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # add Netherlands. 

EU_Wind = EU_Wind.merge(NETH_Wind,on='year',how='outer') 

EU_Wind.rename(columns={'country_or_area':'Netherlands','quantity':'quantity5',},inplace=True) 

EU_Wind.drop(['commodity_transaction','unit','category'], axis=1,inplace=True)  

In [0]: # fill all the NaN values 

values = {'France':'France','quantity3':0,'Germany':'Germany', 

          'quantity4':0,'Netherlands':'Netherlands','quantity5':0} 

# add all the columns to create a total quantity for the countries that would represent the EU 

EU_Wind.fillna(value=values,inplace=True) 

In [20]: # add all the quantities from all countries to create one European quantity 

EU_Wind['quantity'] = EU_Wind['quantity1'] + EU_Wind['quantity2'] + EU_Wind['quantity3'] + EU_Wind['qua

ntity4'] + EU_Wind['quantity5'] 

EU_Wind.head() 

Create a new dataframe with all the countries related to Solar Production.

In [0]: # list of countries considered 

US_Solar = US[US.commodity_transaction == "Electricity - total solar production"].sort_values("year") 

BR_Solar = BR[BR.commodity_transaction == "Electricity - total solar production"].sort_values("year") 

UK_Solar = UK[UK.commodity_transaction == "Electricity - total solar production"].sort_values("year") 

CAN_Solar = CAN[CAN.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

CHI_Solar = CHI[CHI.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

IND_Solar = IND[IND.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

JAP_Solar = JAP[JAP.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

In [0]: # list of countries that make-up the European Union 

SP_Solar = SP[SP.commodity_transaction == "Electricity - total solar production"].sort_values("year") 

ITA_Solar = ITA[ITA.commodity_transaction == "Electricity - total wind production"].sort_values("year") 

FRA_Solar = FRA[FRA.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

GER_Solar = GER[GER.commodity_transaction == "Electricity - total solar production"].sort_values("year"

) 

NETH_Solar = NETH[NETH.commodity_transaction == "Electricity - total solar production"].sort_values("ye

ar") 

Create the European Union based on Solar Production.
The merge is done on year.
Lastly, the names of the columns would be modify.

In [0]: EU_Solar = pd.merge(SP_Solar,ITA_Solar,on='year',how='outer') 

EU_Solar.rename(columns={'country_or_area_x':'Spain','commodity_transaction_x': 

                  'commodity1','unit_x':'unit1','quantity_x':'quantity1', 

                  'country_or_area_y':'Italy','quantity_y':'quantity2'},inplace=True) 

EU_Solar.drop(['commodity_transaction_y','unit_y','category_y'], axis=1,inplace=True) 

In [0]: # add France 

EU_Solar = EU_Solar.merge(FRA_Solar,on='year',how='outer') 

EU_Solar.rename(columns={'country_or_area':'France','quantity':'quantity3',},inplace=True) 

EU_Solar.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # add Germany 

EU_Solar = EU_Solar.merge(GER_Solar,on='year',how='outer') 

EU_Solar.rename(columns={'country_or_area':'Germany','quantity':'quantity4',},inplace=True) 

EU_Solar.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # add Netherlands 

EU_Solar = EU_Solar.merge(NETH_Solar,on='year',how='outer') 

EU_Solar.rename(columns={'country_or_area':'Netherlands','quantity':'quantity5',},inplace=True) 

EU_Solar.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # fill all the NaN values 

values = {'France':'France','quantity3':0,'Germany':'Germany', 

          'quantity4':0,'Netherlands':'Netherlands','quantity5':0} 

EU_Solar.fillna(value=values,inplace=True) 

In [29]: # add all the columns to create a total quantity for the countries that would represent the EU 

EU_Solar['quantity'] = EU_Solar['quantity1'] + EU_Solar['quantity2'] + EU_Solar['quantity3'] + EU_Solar

['quantity4'] + EU_Solar['quantity5'] 

EU_Solar.head()   

Create a new dataframe with are all the countries related to Nuclear
Production.

Italy has no Nuclear production! Nuclear power in Italy is a controversial topic. Italy started to produce nuclear energy in the
early 1960s, but all plants were closed by 1990 following the Italian nuclear power referendum. reference

In [0]: # list of countries considered 

US_Nuclear = US[US.commodity_transaction == "Electricity - total nuclear production"].sort_values("yea

r") 

BR_Nuclear = BR[BR.commodity_transaction == "Electricity - total nuclear production"].sort_values("yea

r") 

CAN_Nuclear = CAN[CAN.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

CHI_Nuclear = CHI[CHI.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

IND_Nuclear = IND[IND.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

JAP_Nuclear = JAP[JAP.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

UK_Nuclear = UK[UK.commodity_transaction == "Electricity - total nuclear production"].sort_values("yea

r") 

In [0]: # list of countries that make-up the European Union 

SP_Nuclear = SP[SP.commodity_transaction == "Electricity - total nuclear production"].sort_values("yea

r") 

FRA_Nuclear = FRA[FRA.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

GER_Nuclear = GER[GER.commodity_transaction == "Electricity - total nuclear production"].sort_values("y

ear") 

NETH_Nuclear = NETH[NETH.commodity_transaction == "Electricity - total nuclear production"].sort_values

("year") 

Create the European Union based on Nuclear Production.
The merge is done on year.
Lastly, the names of the columns would be modify.

In [0]: EU_Nuclear = pd.merge(SP_Nuclear,FRA_Nuclear,on='year',how='outer') 

EU_Nuclear.rename(columns={'country_or_area_x':'Spain','commodity_transaction_x': 

                  'commodity1','unit_x':'unit1','quantity_x':'quantity1', 

                  'country_or_area_y':'France','quantity_y':'quantity2'},inplace=True) 

EU_Nuclear.drop(['commodity_transaction_y','unit_y','category_y'], axis=1,inplace=True) 

In [0]: # add Germany 

EU_Nuclear = EU_Nuclear.merge(GER_Nuclear,on='year',how='outer') 

EU_Nuclear.rename(columns={'country_or_area':'Germany','quantity':'quantity3',},inplace=True) 

EU_Nuclear.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # add Netherlands 

EU_Nuclear = EU_Nuclear.merge(NETH_Nuclear,on='year',how='outer') 

EU_Nuclear.rename(columns={'country_or_area':'Netherlands','quantity':'quantity4',},inplace=True) 

In [0]: # drop some columns I don't need 

EU_Nuclear.drop(['commodity_transaction','unit','category'], axis=1,inplace=True) 

In [0]: # fill all the NaN values 

values = {'Germany':'Germany','quantity3':0} 

EU_Nuclear.fillna(value=values,inplace=True) 

In [37]: # add all the columns to create a total quantity for the countries that would represent the EU. 

EU_Nuclear['quantity'] = EU_Nuclear['quantity1'] + EU_Nuclear['quantity2'] + EU_Nuclear['quantity3'] + 

EU_Nuclear['quantity4']  

EU_Nuclear.head()   

Visualise the Wind Production
Assigned countries with values x and y

In [0]: # wind Production 

y1 = US_Wind.quantity 

x1 = US_Wind.year 

y2 = CAN_Wind.quantity 

x2 = CAN_Wind.year 

y3 = CHI_Wind.quantity 

x3 = CHI_Wind.year 

x4 = UK_Wind.year 

y4 = UK_Wind.quantity 

x5 = EU_Wind.year 

y5 = EU_Wind.quantity 

x6 = BR_Wind.year 

y6 = BR_Wind.quantity 

x7 = IND_Wind.year 

y7 = IND_Wind.quantity 

x8 = JAP_Wind.year 

y8 = JAP_Wind.quantity 

In this plot you can see the difference in Wind production between the selected countries.

In [39]: plt.figure(figsize=(15,10)) 

plt.xticks(fontsize=14) 

plt.yticks(fontsize=14) 

plt.plot(x1,y1,label="US") 

plt.plot(x2,y2,'r',label="Canada") 

plt.plot(x3,y3,'y',label="China") 

plt.plot(x4,y4,'k',label="UK") 

plt.plot(x5,y5,'g',label="European Union") 

plt.plot(x6,y6,'c',label="Brazil") 

plt.plot(x7,y7,'m',label="India") 

plt.plot(x8,y8,'orange',label="Japan") 

plt.legend(fontsize=16) 

plt.ylabel("Millions of Kilowatts-Hour",fontsize=20) 

plt.xlabel('Year',fontsize=20) 

plt.title('Total Wind Production',fontsize=24) 

plt.xlim(1989.8, 2014.2) 

plt.show() 

In [40]: width = 0.25       # the width of the bars 

fig, ax = plt.subplots(figsize=(15,10)) 

rects1 = ax.bar(IND_Wind["year"], IND_Wind["quantity"], width, color='yellowgreen') 

rects2 = ax.bar(CAN_Wind["year"] + width -.5, CAN_Wind["quantity"], width, color='c') 

rects3 = ax.bar(UK_Wind["year"] + width, UK_Wind["quantity"], width, color='peru') 

ax.set_ylabel("Millions of Kilowatts-Hour", fontsize=20) 

ax.set_title("Total Wind Production between the India, Canada and the UK",fontsize=22) 

ax.set_xticks(US_Wind["year"]) 

ax.set_xticklabels(US_Wind["year"], rotation=45) 

ax.legend((rects1[0], rects2[0],rects3[0]), ('India Wind Production', 'Canada Wind Production', 

                                            'UK Wind Production' ), fontsize=14) 

plt.show() 

In [41]: plt.figure(figsize=(10,5)) 

sns.regplot(x1,y1, order=3) 

sns.regplot(x5,y5, order=3) 

plt.legend(labels=["US", "EU"]) 

plt.title("Regression plot for Wind Prodcution between the US and EU") 

plt.show() 

Visualise the Wind Production between US and EU

In [42]: bar_width =.7 

plt.figure(figsize=(20,10)) 

plt.xticks(fontsize=12) 

plt.yticks(fontsize=14) 

x = np.arange(len(US_Wind["year"])) 

plt.bar(x, US_Wind["quantity"],bar_width, color='g',capstyle= 'projecting', label="US Wind Production", 

alpha=.5) 

plt.bar(x , EU_Wind["quantity"],bar_width, color='y', label="EU Wind Production", alpha=.6) 

plt.legend(fontsize=16) 

plt.xlabel("Years", fontsize=20) 

plt.ylabel("Millions of Kilowatts-Hour", fontsize=20) 

plt.title("Total Wind Production between the US and EU", fontsize=24) 

plt.xticks(x + bar_width / 6, US_Wind["year"]) 

plt.xlim(-.5,24.5) 

plt.show() 

In this plot I show the difference between countries in the European Union.

In [43]: plt.figure(figsize=(15,10)) 

plt.xticks( fontsize=16) 

plt.yticks( fontsize=16) 

plt.plot(SP_Wind["year"],SP_Wind["quantity"],label="Spain") 

plt.plot(ITA_Wind["year"],ITA_Wind["quantity"],label="Italy") 

plt.plot(FRA_Wind["year"],FRA_Wind["quantity"],label="France") 

plt.plot(GER_Wind["year"],GER_Wind["quantity"],label="Germany") 

plt.plot(NETH_Wind["year"],NETH_Wind["quantity"],label="Netherlands") 

plt.legend(fontsize=14) 

plt.ylabel("Millions of Kilowatts-Hour",fontsize=20) 

plt.xlabel('Year',fontsize=20) 

plt.title('Total Wind Production in the EU by countries',fontsize=24) 

plt.xlim(1989.8, 2014.2) 

plt.show() 

Preview the difference in Solar Production between selected group of countries.

In [0]: # solar production 

y1b = US_Solar.quantity 

x1b = US_Solar.year 

y2b = CAN_Solar.quantity 

x2b = CAN_Solar.year 

y3b = CHI_Solar.quantity 

x3b = CHI_Solar.year 

x4b = UK_Solar.year 

y4b = UK_Solar.quantity 

x5b = EU_Solar.year 

y5b = EU_Solar.quantity 

x6b = BR_Solar.year 

y6b = BR_Solar.quantity 

x7b = IND_Solar.year 

y7b = IND_Solar.quantity 

x8b = JAP_Solar.year 

y8b = JAP_Solar.quantity 

In [45]: plt.figure(figsize=(15,10)) 

plt.xticks(fontsize=14) 

plt.yticks(fontsize=14) 

plt.plot(x1b,y1b,label="US") 

plt.plot(x2b,y2b,'r--',label="Canada") 

plt.plot(x3b,y3b,'y--',label="China") 

plt.plot(x4b,y4b,'k',label="UK") 

plt.plot(x5b,y5b,'g',label="European Union") 

plt.plot(x6b,y6b,'c',label="Brazil") 

plt.plot(x7b,y7b,'m',label="India") 

plt.plot(x8b,y8b,'orange',label="Japan") 

plt.legend(fontsize=16) 

plt.ylabel("Millions of Kilowatts-Hour",fontsize=20) 

plt.xlabel('Year',fontsize=20) 

plt.title('Total Solar Production of all countries',fontsize=24) 

plt.xlim(1989.8, 2014.2) 

plt.show() 

In [46]: plt.figure(figsize=(15,10)) 

plt.xticks(fontsize=14) 

plt.yticks(fontsize=14) 

plt.plot(x2b,y2b,'r--',label="Canada") 

plt.plot(x3b,y3b,'y--',label="China") 

plt.plot(x4b,y4b,'k--',label="UK") 

plt.plot(x6b,y6b,'c--',label="Brazil") 

plt.plot(x7b,y7b,'m--',label="India") 

plt.legend(fontsize=16) 

plt.ylabel("Millions of Kilowatts-Hour",fontsize=20) 

plt.xlabel('Year',fontsize=20) 

plt.title('Total Solar Production between Canada, China, UK, Brazil and India',fontsize=22) 

plt.xlim(1989.8, 2014.2) 

plt.show() 

In [47]: br= .5 

plt.figure(figsize=(12,8)) 

plt.barh(US_Solar["year"],US_Solar["quantity"],height = br , label="US Solar Production") 

plt.barh(EU_Solar["year"] , EU_Solar["quantity"],align ='edge', height=br-.2, label="EU Solar Productio

n" ) 

plt.yticks(EU_Solar["year"]) 

plt.legend(fontsize=16) 

plt.ylabel("Years", fontsize=14) 

plt.xlabel("Quantity", fontsize=14) 

plt.title("Total Solar Production in the US and EU", fontsize=16) 

plt.xlim(0, 73500) 

plt.show() 

In [0]: # wind production 

y1c = US_Nuclear.quantity 

x1c = US_Nuclear.year 

y2c = CAN_Nuclear.quantity 

x2c = CAN_Nuclear.year 

y3c = CHI_Nuclear.quantity 

x3c = CHI_Nuclear.year 

x4c = UK_Nuclear.year 

y4c = UK_Nuclear.quantity 

x5c = EU_Nuclear.year 

y5c = EU_Nuclear.quantity 

x6c = BR_Nuclear.year 

y6c = BR_Nuclear.quantity 

x7c = IND_Nuclear.year 

y7c = IND_Nuclear.quantity 

x8c = JAP_Nuclear.year 

y8c = JAP_Nuclear.quantity 

In [49]: plt.figure(figsize=(15,10)) 

plt.xticks(fontsize=14) 

plt.yticks(fontsize=14) 

plt.plot(x1c,y1c,label="US", linestyle='dashed', marker='o', 

        markerfacecolor='blue', markersize=12) 

plt.plot(x2c,y2c,'r',linestyle='dashed', marker='D', 

        markerfacecolor='r', markersize=12, label="Canada") 

plt.plot(x3c,y3c,'y',linestyle='dashed', marker='>', 

        markerfacecolor='y', markersize=12,label="China") 

plt.plot(x4c,y4c,'k',linestyle='dashed', marker='2', 

        markerfacecolor='k', markersize=12,label="UK") 

plt.plot(x5c,y5c,'g',linestyle='dashed', marker='*', 

        markerfacecolor='g', markersize=12,label="European Union") 

plt.plot(x6c,y6c,'c',linestyle='dashed', marker='d', 

        markerfacecolor='c', markersize=12,label="Brazil") 

plt.plot(x7c,y7c,'m',linestyle='dashed', marker='h', 

        markerfacecolor='m', markersize=12,label="India") 

plt.plot(x8c,y8c,'orange',linestyle='dashed', marker='p', 

        markerfacecolor='orange', markersize=12,label="Japan") 

plt.legend(fontsize=16) 

plt.ylabel("Millions of Kilowatts-Hour",fontsize=20) 

plt.xlabel('Year',fontsize=20) 

plt.title('Total Nuclear Production of all countries',fontsize=24) 

plt.xlim(1989.8, 2015.2) 

plt.show() 

Compare Wind, Solar and Nuclear Production in the US

In [50]: bar_width =.7 

plt.figure(figsize=(20,10)) 

plt.xticks(fontsize=12) 

plt.yticks(fontsize=14) 

x = np.arange(len(US_Wind["year"])) 

plt.bar(x, US_Wind["quantity"],bar_width, color='g',capstyle= 'projecting', label="US Wind Production", 

alpha=.5) 

plt.bar(x , US_Solar["quantity"],bar_width, color='b', label="US Solar Production", alpha=.6) 

plt.bar(x , US_Nuclear["quantity"],bar_width - .3 , color='m', label="US Nuclear Production", alpha=.6) 

plt.legend(fontsize=16) 

plt.xlabel("Years", fontsize=20) 

plt.ylabel("Millions of Kilowatts-Hour", fontsize=20) 

plt.title("Total Wind, Solar and Nuclear Production in the US", fontsize=24) 

plt.xticks(x + bar_width / 6, US_Wind["year"]) 

plt.xlim(-.5,24.5) 

plt.show() 

Compare Wind, Solar and Nuclear Production in the EU

In [51]: bar_width =.7 

plt.figure(figsize=(20,10)) 

plt.xticks(fontsize=12) 

plt.yticks(fontsize=14) 

x = np.arange(len(EU_Wind["year"])) 

plt.bar(x, EU_Wind["quantity"],bar_width, color='g',capstyle= 'projecting', label="EU Wind Production", 

alpha=.5) 

plt.bar(x , EU_Solar["quantity"],bar_width, color='b', label="EU Solar Production", alpha=.6) 

plt.bar(x , EU_Nuclear["quantity"],bar_width - .3 , color='m', label="EU Nuclear Production", alpha=.6) 

plt.legend(fontsize=16) 

plt.xlabel("Years", fontsize=20) 

plt.ylabel("Millions of Kilowatts-Hour", fontsize=20) 

plt.title("Total Wind, Solar and Nuclear Production in the EU", fontsize=24) 

plt.xticks(x + bar_width / 6, US_Wind["year"]) 

plt.xlim(-.5,24.5) 

plt.show() 

Compare Wind, Solar and Nuclear Production in the UK

In [52]: br= .5 

plt.figure(figsize=(16,12)) 

plt.barh(UK_Solar["year"],UK_Solar["quantity"],height = br , label="US Solar Production") 

plt.barh(UK_Wind["year"] , UK_Wind["quantity"],align ='edge', height=br-.1, label="UK Wind Production") 

plt.barh(UK_Nuclear["year"] , UK_Nuclear["quantity"],align ='edge', height=br-.3, label="UK Nuclear Pro

duction") 

plt.yticks(EU_Solar["year"]) 

plt.legend(fontsize=12) 

plt.ylabel("Years", fontsize=14) 

plt.xlabel("Quantity", fontsize=14) 

plt.title("Total Wind, Solar and Nuclear Production in the UK", fontsize=14) 

plt.xlim() 

plt.show() 

Compare Wind, Solar and Nuclear Production in China

In [53]: br= .5 

plt.figure(figsize=(16,12)) 

plt.barh(CHI_Solar["year"],CHI_Solar["quantity"],height = br , label="China Solar Production") 

plt.barh(CHI_Wind["year"] , CHI_Wind["quantity"],align ='edge', height=br-.1, label="China Wind Product

ion") 

plt.barh(CHI_Nuclear["year"] , CHI_Nuclear["quantity"],align ='edge', height=br-.3, label="China Nuclea

r Production") 

plt.yticks(EU_Solar["year"]) 

plt.legend(mode = "expand",fontsize=12) 

plt.ylabel("Years", fontsize=14) 

plt.xlabel("Quantity", fontsize=14) 

plt.title("Total Wind, Solar and Nuclear Production in China", fontsize=14) 

plt.xlim() 

plt.show() 
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Out[5]:

country_or_area commodity_transaction year unit quantity quantity_footnotes category

0 Austria Additives and Oxygenates -
Exports 1996 Metric tons,

thousand 5.0 NaN additives_and_oxygenates

1 Austria Additives and Oxygenates -
Exports 1995 Metric tons,

thousand 17.0 NaN additives_and_oxygenates

2 Belgium Additives and Oxygenates -
Exports 2014 Metric tons,

thousand 0.0 NaN additives_and_oxygenates

3 Belgium Additives and Oxygenates -
Exports 2013 Metric tons,

thousand 0.0 NaN additives_and_oxygenates

4 Belgium Additives and Oxygenates -
Exports 2012 Metric tons,

thousand 35.0 NaN additives_and_oxygenates

Out[6]:

year quantity quantity_footnotes

count 1.189482e+06 1.189482e+06 163946.0

mean 2.002852e+03 1.842648e+05 1.0

std 7.167345e+00 1.585663e+07 0.0

min 1.990000e+03 -8.643480e+05 1.0

25% 1.997000e+03 1.400000e+01 1.0

50% 2.003000e+03 1.890000e+02 1.0

75% 2.009000e+03 2.265000e+03 1.0

max 2.014000e+03 6.680329e+09 1.0

Out[7]: (1189482, 7)

Out[8]:

country_or_area commodity_transaction unit category

count 1189482 1189482 1189482 1189482

unique 243 2452 6 71

top Germany From combustible fuels – Main activity Metric tons, thousand total_electricity

freq 20422 6601 759859 133916

Out[9]:

country_or_area commodity_transaction year unit quantity quantity_footnotes

128 United States Additives and
Oxygenates - Exports 2014

Metric
tons,

thousand
2484.0 NaN additives_and_o

129 United States Additives and
Oxygenates - Exports 2013

Metric
tons,

thousand
2640.0 NaN additives_and_o

130 United States Additives and
Oxygenates - Exports 2012

Metric
tons,

thousand
2579.0 NaN additives_and_o

131 United States Additives and
Oxygenates - Exports 2011

Metric
tons,

thousand
2506.0 NaN additives_and_o

132 United States Additives and
Oxygenates - Exports 2010

Metric
tons,

thousand
2497.0 NaN additives_and_o

133 United States Additives and
Oxygenates - Exports 2009

Metric
tons,

thousand
2213.0 NaN additives_and_o

134 United States Additives and
Oxygenates - Exports 2008

Metric
tons,

thousand
2038.0 NaN additives_and_o

135 United States Additives and
Oxygenates - Exports 2007

Metric
tons,

thousand
3121.0 NaN additives_and_o

136 United States Additives and
Oxygenates - Exports 2006

Metric
tons,

thousand
3153.0 NaN additives_and_o

137 United States Additives and
Oxygenates - Exports 2005

Metric
tons,

thousand
1818.0 NaN additives_and_o

138 United States Additives and
Oxygenates - Exports 2004

Metric
tons,

thousand
1319.0 NaN additives_and_o

139 United States Additives and
Oxygenates - Exports 2003

Metric
tons,

thousand
1250.0 NaN additives_and_o

140 United States Additives and
Oxygenates - Exports 2002

Metric
tons,

thousand
1420.0 NaN additives_and_o

141 United States Additives and
Oxygenates - Exports 2001

Metric
tons,

thousand
1168.0 NaN additives_and_o

142 United States Additives and
Oxygenates - Exports 2000

Metric
tons,

thousand
1328.0 NaN additives_and_o

143 United States Additives and
Oxygenates - Exports 1999

Metric
tons,

thousand
1247.0 NaN additives_and_o

144 United States Additives and
Oxygenates - Exports 1998

Metric
tons,

thousand
1530.0 NaN additives_and_o

145 United States Additives and
Oxygenates - Exports 1997

Metric
tons,

thousand
457.0 NaN additives_and_o

146 United States Additives and
Oxygenates - Exports 1996

Metric
tons,

thousand
486.0 NaN additives_and_o

147 United States Additives and
Oxygenates - Exports 1995

Metric
tons,

thousand
266.0 NaN additives_and_o

148 United States Additives and
Oxygenates - Exports 1994

Metric
tons,

thousand
467.0 NaN additives_and_o

586 United States Additives and
Oxygenates - Imports 2014

Metric
tons,

thousand
95.0 NaN additives_and_o

587 United States Additives and
Oxygenates - Imports 2013

Metric
tons,

thousand
54.0 NaN additives_and_o

588 United States Additives and
Oxygenates - Imports 2012

Metric
tons,

thousand
1.0 NaN additives_and_o

589 United States Additives and
Oxygenates - Imports 2011

Metric
tons,

thousand
1.0 NaN additives_and_o

590 United States Additives and
Oxygenates - Imports 2010

Metric
tons,

thousand
0.0 NaN additives_and_o

591 United States Additives and
Oxygenates - Imports 2009

Metric
tons,

thousand
583.0 NaN additives_and_o

592 United States Additives and
Oxygenates - Imports 2008

Metric
tons,

thousand
1450.0 NaN additives_and_o

593 United States Additives and
Oxygenates - Imports 2007

Metric
tons,

thousand
1309.0 NaN additives_and_o

594 United States Additives and
Oxygenates - Imports 2006

Metric
tons,

thousand
2551.0 NaN additives_and_o

... ... ... ... ... ... ...

1187956 United States White spirit and special
boiling point industr... 2014

Metric
tons,

thousand
0.0 NaN white_spirit_and_special_boiling_poin

1187957 United States White spirit and special
boiling point industr... 2013

Metric
tons,

thousand
0.0 NaN white_spirit_and_special_boiling_poin

1187958 United States White spirit and special
boiling point industr... 2012

Metric
tons,

thousand
6.0 NaN white_spirit_and_special_boiling_poin

1187959 United States White spirit and special
boiling point industr... 2011

Metric
tons,

thousand
1.0 NaN white_spirit_and_special_boiling_poin

1187960 United States White spirit and special
boiling point industr... 2010

Metric
tons,

thousand
6.0 NaN white_spirit_and_special_boiling_poin

1189436 United States Electricity - total wind
production 2014

Kilowatt-
hours,
million

183892.0 NaN wind

1189437 United States Electricity - total wind
production 2013

Kilowatt-
hours,
million

169713.0 NaN wind

1189438 United States Electricity - total wind
production 2012

Kilowatt-
hours,
million

141922.0 NaN wind

1189439 United States Electricity - total wind
production 2011

Kilowatt-
hours,
million

120854.0 NaN wind

1189440 United States Electricity - total wind
production 2010

Kilowatt-
hours,
million

95148.0 NaN wind

1189441 United States Electricity - total wind
production 2009

Kilowatt-
hours,
million

74226.0 NaN wind

1189442 United States Electricity - total wind
production 2008

Kilowatt-
hours,
million

55696.0 NaN wind

1189443 United States Electricity - total wind
production 2007

Kilowatt-
hours,
million

34603.0 NaN wind

1189444 United States Electricity - total wind
production 2006

Kilowatt-
hours,
million

26676.0 NaN wind

1189445 United States Electricity - total wind
production 2005

Kilowatt-
hours,
million

17881.0 NaN wind

1189446 United States Electricity - total wind
production 2004

Kilowatt-
hours,
million

14291.0 NaN wind

1189447 United States Electricity - total wind
production 2003

Kilowatt-
hours,
million

11300.0 NaN wind

1189448 United States Electricity - total wind
production 2002

Kilowatt-
hours,
million

10459.0 NaN wind

1189449 United States Electricity - total wind
production 2001

Kilowatt-
hours,
million

6806.0 NaN wind

1189450 United States Electricity - total wind
production 2000

Kilowatt-
hours,
million

5650.0 NaN wind

1189451 United States Electricity - total wind
production 1999

Kilowatt-
hours,
million

4802.0 NaN wind

1189452 United States Electricity - total wind
production 1998

Kilowatt-
hours,
million

3018.0 NaN wind

1189453 United States Electricity - total wind
production 1997

Kilowatt-
hours,
million

3254.0 NaN wind

1189454 United States Electricity - total wind
production 1996

Kilowatt-
hours,
million

3410.0 NaN wind

1189455 United States Electricity - total wind
production 1995

Kilowatt-
hours,
million

3196.0 NaN wind

1189456 United States Electricity - total wind
production 1994

Kilowatt-
hours,
million

3483.0 NaN wind

1189457 United States Electricity - total wind
production 1993

Kilowatt-
hours,
million

3053.0 NaN wind

1189458 United States Electricity - total wind
production 1992

Kilowatt-
hours,
million

2917.0 NaN wind

1189459 United States Electricity - total wind
production 1991

Kilowatt-
hours,
million

3051.0 NaN wind

1189460 United States Electricity - total wind
production 1990

Kilowatt-
hours,
million

3066.0 NaN wind

20432 rows × 7 columns

Out[20]:

Spain commodity1 year unit1 quantity1 category_x Italy quantity2 France quantity3 Germany quantity4 Netherlan

0 Spain
Electricity -

total wind
production

1990
Kilowatt-

hours,
million

14.0 wind_electricity Italy 2.0 France 0.0 Germany 0.0 Netherlan

1 Spain
Electricity -

total wind
production

1991
Kilowatt-

hours,
million

15.0 wind_electricity Italy 3.0 France 0.0 Germany 215.0 Netherlan

2 Spain
Electricity -

total wind
production

1992
Kilowatt-

hours,
million

103.0 wind_electricity Italy 2.0 France 0.0 Germany 291.0 Netherlan

3 Spain
Electricity -

total wind
production

1993
Kilowatt-

hours,
million

116.0 wind_electricity Italy 4.0 France 2.0 Germany 674.0 Netherlan

4 Spain
Electricity -

total wind
production

1994
Kilowatt-

hours,
million

175.0 wind_electricity Italy 7.0 France 5.0 Germany 1428.0 Netherlan

Out[29]:

Spain commodity1 year unit1 quantity1 category_x Italy quantity2 France quantity3 Germany quantity4 Netherlan

0 Spain
Electricity -
total solar

production
1990

Kilowatt-
hours,
million

6.0 solar_electricity Italy 2.0 France 0.0 Germany 0.0 Netherlan

1 Spain
Electricity -
total solar

production
1991

Kilowatt-
hours,
million

7.0 solar_electricity Italy 3.0 France 0.0 Germany 1.0 Netherlan

2 Spain
Electricity -
total solar

production
1992

Kilowatt-
hours,
million

8.0 solar_electricity Italy 2.0 France 0.0 Germany 4.0 Netherlan

3 Spain
Electricity -
total solar

production
1993

Kilowatt-
hours,
million

9.0 solar_electricity Italy 4.0 France 0.0 Germany 3.0 Netherlan

4 Spain
Electricity -
total solar

production
1994

Kilowatt-
hours,
million

10.0 solar_electricity Italy 7.0 France 1.0 Germany 7.0 Netherlan

Out[37]:

Spain commodity1 year unit1 quantity1 category_x France quantity2 Germany quantity3 Netherlands quantity4

0 Spain
Electricity -

total nuclear
production

1990
Kilowatt-

hours,
million

54268.0 nuclear_electricity France 314081.0 Germany 0.0 Netherlands 3502.0

1 Spain
Electricity -

total nuclear
production

1991
Kilowatt-

hours,
million

55578.0 nuclear_electricity France 331340.0 Germany 147229.0 Netherlands 3329.0

2 Spain
Electricity -

total nuclear
production

1992
Kilowatt-

hours,
million

55782.0 nuclear_electricity France 338445.0 Germany 158804.0 Netherlands 3800.0

3 Spain
Electricity -

total nuclear
production

1993
Kilowatt-

hours,
million

56060.0 nuclear_electricity France 368188.0 Germany 153276.0 Netherlands 3948.0

4 Spain
Electricity -

total nuclear
production

1994
Kilowatt-

hours,
million

55313.0 nuclear_electricity France 359981.0 Germany 150703.0 Netherlands 3967.0

https://en.wikipedia.org/wiki/Nuclear_power_in_Italy

