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ABSTRACT: In this study we have analyzed the different countries food and feed productivity for humans and 

animals to meet their demand in the upcoming years. The data was collected from the Food and Agriculture 

organization (FAO) official website form the year 1961 to 2013. The factors considered in the analysis are area, 

food produced, latitude, longitude, units of food produced in tons. Classification of countries based on their 

productivity has been done using clustering and for better interpretation Exploratory Data Analysis has been used. 

The final result of the study is to classify the countries that has the highest productivity of both the food items 

among others. In this study we have focused on utilization of each food item available. 
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I. INTRODUCTION: 
Our world population is expected to grow from 7.3 billion todays to 9.7 billion in the year 2050. Finding solutions 

for feeding the growing world population has become a hot topic for food and agriculture organizations, 

entrepreneurs and philanthropists. These solutions range from changing the way we grow our food to changing 

the way we eat. To make things harder, the world's climate is changing and it is both affecting and affected by the 

way we grow our food – agriculture. This dataset provides an insight on our worldwide food production - focusing 

on a comparison between food produced for human consumption and feed produced for animals. The Food and 

Agriculture Organization of the United Nations provides free access to food and agriculture data for over 245 

countries and territories, from the year 1961 to the most recent update (depends on the dataset). One dataset from 

the FAO's database is the Food Balance Sheets. It presents a comprehensive picture of the pattern of a country's 

food supply during a specified reference period, the last time an update was loaded to the FAO database was in 

2013. The food balance sheet shows for each food item the sources of supply and its utilization. This chunk of the 

dataset is focused on two utilizations of each food item available. 

 

II. LITERATURE REVIEW: 
According to Miriam Horn many of the men and women doing today’s most consequential environmental 

work―restoring America’s grasslands, wildlife, soil, rivers, wetlands, and oceans―would not call themselves 

environmentalists; they would be too uneasy with the connotations of that word. What drives them is their deep 

love of the land: the iconic terrain where explorers and cowboys, pioneers and riverboat captains forged the 

American identity. They feel a moral responsibility to preserve this heritage and natural wealth, to ensure that 

their families and communities will continue to thrive. According to Robert D. Saik Food has become the new 

religion. While denominations such as paleo, vegan, and organic debate which is “the way,” we’re ignoring a truth 

that affects us all: to support a population nearing 10 billion by 2050, agriculture must become infinitely 

sustainable. To feed the world, we have to grow 10,000 years’ worth of food in the next 30 years, which means 

farmers worldwide must increase food production by 60 to 70 percent. This book is about the small percentage of 

those “farmers of consequence” being called upon to grow the vast majority of the world’s staple food supply. 

While mighty in their ability, they need support from a general public that increasingly has no idea how they 

operate. According to Barbara “Our highest shopping goal was to get our food from so close to home, we’d know 

the person who grew it. Often that turned out to be ourselves as we learned to produce what we needed, starting 

with dirt, seeds, and enough knowledge to muddle through. Or starting with baby animals, and enough sense to 

refrain from naming them.” According to Gongde Guo et.al[6], The k-Nearest-Neighbours (kNN) is a non-

parametric classification method, which is simple but effective in many cases. For a data record t to be classified, 

its k nearest neighbours are retrieved, and this forms a neighbourhood of t. However, to apply kNN we need to 

choose an appropriate value for k, and the success of classification is very much dependent on this value. In a 

sense, the kNN method is biased by k. 
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III. RESEARCH METHODOLOGY: 
The data for the analysis was collected from the official Food and Agriculture Organisation website. Data pre-

processing was done using various methods. We started with the basic descriptive statistics and the count of null 

values in each column. The null value for each of the column turns out to be zero. After the pre-processing we 

interpreted the data using different exploratory data analysis methods such  as heat map, corelation analysis, and 

has identified the different patterns in the data  using clustering , and finally we identified the  patterns in food 

productivity of different countries. 

 

DATA ANALYSIS AND INTERPRETATIONS: 

 

 
 

Fig 1: The above picture is the dataset of FAO’s food balance from the year 1961-2013. 

 

 

 
 

Fig2: The above plot represents the total number of food and feed products produced in a year. Here the x-axis 

denotes the years and y-axis denotes the annual produce of different countries base on the quantity. From the plot 

it is clearly known that China, India and UK are the top three in the production of food and feed items. 

 

 
 

Fig3:  The above graph represents the difference in the food and feed production for the whole dataset. Here x-

axis represents the elements and y-axis represents the counts (in tonnes). From the above graph it is clear that feed 

production is only 16% of the total food production. 
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Fig4: The above graph represents the food and feed production between the top produced countries China, India 

and USA (as we found that earlier). Here the x-axis denotes countries and the y-axis denotes counts (in tonnes). 

 

 
 

Fig5: It is the dataframe with a country as the index and their column names as the year (1961-2013) 

 

 
 

Fig6: It is the dataframe with items and their total production each year from 1961 to 2013 
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Fig7: Here we found the most produced food items during the given years from the data obtained from the 

dataframe (Fig6). From the above data we had calculated it is obvious that cereals, fruits and maize are the most 

produced food items. 

 

 
 

Fig8: the above graphs gives the graphical representation for food and feed plot for most produced items cereals 

,fruits and maize(as we found earlier). Here the x-axis denotes items and the y-axis denotes the counts (in tonnes). 

 

 

 
 

Fig9: It is the heatmap of correlation of produce in difference years. 
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Fig10: Here we have plotted   graph for the year 1968 as base with 1961, 1963,1986 and 2013 because we found 

from the heatmap that a given year's production is more similar to its immediate previous and immediate following 

years. 

 

 
 

Fig11: It is the heatmap of production of food items over items. It will detect the items whose production has 

drastically increased over the years. 

 

From the heatmap we found that there is considerable growth in production of Palmkernel oil, Meat/Aquatic 

animals, ricebran oil, cottonseed, seafood, offals, roots, poultry meat, mutton, bear, cocoa, coffee and soyabean 

oil. There has been exceptional growth in production of onions, cream, sugar crops, treenuts, butter/ghee and to 

some extent starchy roots. 

 



Food and Feed Analysis for The Years… 

 
| Volume 3 | Issue 3 |                                        www.ijmcer.com                                                     | 252 | 

 
Fig12: It is the graph drawn for knowing the number the clusters to be there for clustering using the ELBOW  

 

METHOD. Here x-axis denotes the number of clusters and y-axis denotes wcss which is found through 

kmeans.inertia_ that have been calculate from the dataframe Fig5. As the elbow corner coincides with x=2, we 

will have to form 2 clusters. 

 

 
 

Fig13: It is the clusters of countries by productivity. 

Therefore, the blue cluster represents China (Mainland), USA and India while the red cluster represents all the 

other countries. 

 

IV. CONCLUSION: 
The blue cluster represents China(Mainland), USA and India while the red cluster represents all the other 

countries. This result was highly probable. Just take a look at the plot of cell 3 above. See how China, USA and 

India stand out. That has been observed here in clustering too…Which means that China, India and USA are the 

main producers of food and feed products while compared to rest of the countries in the world. 
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