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Abstract. To explore the question of the impact of government policies on hunger, we built the 
Entropy Method Model based on the evaluations, quantifying policies and benefits. Taking into 
account the diversity of policies and benefits, we have established a systematic evaluation system 
and calculated the impact capacity of multiple factors. For the actual country, the applicability of the 
model is verified, and the calculation results of the model in different regions are compared. 

Keywords: Freshwater use, Nitrogen application, Phophorus application. 

1. Introduction 

Food is an important factor in the reproduction of the human world and social development.[1, 2] 

Due to the differences in the level of development of countries and regions, their ability to ensure 

food security and rational distribution varies.[3] 

Meanwhile, 821 million people in the world still suffer from hunger. [4]The inadequate supply of 

food has become an obstacle to local health and economic development. In particular, this effect is 

particularly evident in developing countries.[5] All these circumstances prove that the current global 

food system needs to be improved urgently. 

We build models using different policy normalization matrices and considering their influencing 

factors. Univariate analysis was used to assess the ability of different factors to improve hunger. In 

addition, we use the model to analyze hunger and the impact of different national policies on society. 

Finally, we offer some advice to nations. The model building process is shown in Figure 1: 

 

Figure 1. Flow Chart 
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2. Data Preparation 

2.1. General Assumptions 

In order to simplify the problem, we made the following assumptions and gave corresponding 

proofs: 

Assumption 1: Carbon emissions will not have an immediate impact on agricultural production. 

Justification: Carbon emissions have a profound impact on the global climate and the growth of 

crops. [6] Although the changes in a year are limited, they will have a cumulative effect. The model 

assumes that climate change will not change food production and processing methods on a large scale. 

We only regard climate change as a factor affecting future sustainable development. 

Assumption 2: During the research period, there were no technological breakthroughs in food, 

and external conditions remained unchanged. 

Justification: The model is to solve the global hunger problem at this stage. When the external 

conditions remain unchanged, the prediction of the future is of guiding significance. 

2.2. Data Collection 

The data we obtain mainly include population data, grain storage and transportation data, carbon 

emissions data etc. The data comes from large-scale data websites, and the content is highly credible. 

Table 1 summarizes some sources. 

Table 1. Data source 

Database Websites 

Our World in Data https://ourworldindata.org 

FAO http://www.fao.org/home/en/ 

Google Scholar https://scholar.google.com/ 

Frontiers https://www.frontiersin.org/ 
 

2.3. Data Analysis 

The data we obtain is based on the year. When collecting different data from different websites, 

there will be data missing or insufficient data samples. For the problem of missing data, we will take 

the average of the two adjacent data of the missing year data as the missing year data. If the missing 

data is greater than two, the data will be ignored in the model calculation. In the case of a small 

number of data samples, we will shorten the period of forecasting the future accordingly. 

3. Entropy Method Model 

The entropy method model can systematically reflect the degree of influence of different factors on 

the system, and finally get the final overall evaluation. When we need to measure the impact of major 

factors on the system, we must also consider other secondary factors. We can modify the weight of the 

factors, and then affect the overall evaluation of the system. In this way, the overall evaluation status 

of the system under different conditions can be obtained. 

3.1. Model Building 

3.1.1. Data Standardization 

In the model, we gave a total of three evaluation indicators, namely: the reduction of malnutrition 

rate D1; the reduction of carbon emissions D2; the reduction of fiscal expenditures D3. In addition, we 

give four implementation policies. It is equivalent to four evaluation objects, namely: use of new 

energy M1; low-carbon diet M2; increased food production M3; mechanized production M4. We denote 

the magnitude of the evaluation index Dj of the evaluation target Mi as xij. The following matrix can 

be obtained: 
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Because the evaluation indicators are displayed in a percentage system, it is difficult to display the 

overall situation of the evaluation object. If some important evaluation indicators are not empowered, 

the evaluation results will be meaningless. First, we normalize the evaluation value. After 

normalization, the larger the value, the higher the evaluation. The normalization formula is as follows: 
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3.1.2. Information Entropy of Each Indicator 

First, we need to calculate the feature weight Pij occupied by the i-evaluation object under the j 

index. 

 

4

1

ij

ij

ij

i

Y
P

Y
=

=


                                        (3) 

 

Next, the formula for calculating the information entropy value is as follows: 
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In the above formula, if Pij = 0, we make 
0

lim ln 0
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3.1.3. Determine the Weight of Each Indicator 

The priority of each indicator determines the weight of the indicator. Now, we need to determine 

the weight of D1, D2 and D3. 
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3.2. Result 

After the weighted value of each evaluation index is calculated, the comprehensive evaluation value 

of the evaluation object can be calculated. The accurate value of the comprehensive evaluation value 

provides a reference for decision-making. The formula for calculating the comprehensive evaluation 

value is as follows: 

 



Highlights in Science, Engineering and Technology FBET 2022 

Volume 11 (2022)  

 

4 

3

1

i j ij

j

Z ω P
=

=                                       (7) 

 

The higher the Zi value, the more the policy meets our required goals. 

4. Case Analysis 

4.1. Which Policy Is Implemented 

We need to extend the model to a developing country and a developed country to verify the 

generality of the model. We select India and the United States as the tar-get countries for our analysis. 

According to statistics, food waste in the United States mainly occurs at the consumer level, that is 

table waste.[7] India’s food shortage problem is mainly due to the huge population base.[8] In addition, 

the low level of farmland planting mechanization and the messy farmland management are also the 

reasons for the hunger problem. We use the entropy method to analyze the impact of policies on 

improving hunger. 
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From the matrix, we can get: the United States is suitable for implementing a low-carbon diet policy; 

India is suitable for implementing a mechanized production policy. 

4.2. The Impact of Policies on Economy 

After the United States implemented dietary changes: 

United States as HIC (Regions include high-income countries). Due to changes in diet, there are 

some changes on each item. FLX: energy-balanced varieties of the flexitarian, PSC: pescatarian, VEG: 

vegetarian, VGN: vegan dietary patterns 

Cropland use 

Net profit after increasing or decreasing the area of cultivated land: 

Without considering the cost of production waste, energy, etc., only the income or loss of cultivated 

land under the condition of the cost of cultivated land reclamation is considered. However, the 

economic changes brought about by the expansion of arable land may occupy urban space, or the 

economic changes brought about by the reduction of arable land if the area of urbanization is to be 

expanded (Figure 2 [9]). 
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Figure 2. The related data 

Cost increase: 
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M: The quality of nitrogen fertilizer before and after implementation of the policy. 

The cost includes not only the use of water and chemical fertilizers, but also the input of machinery 

production, etc., but according to the evaluation of the data formulas of representative agricultural 

production influencing factors, it can be seen that changing the dietary structure has a huge impact on 

the economy. 

After India implemented the mechanized production policy: 

Since improving the level of mechanization is related to the specific promulgation and 

implementation of national policies, the following formula is used to measure the economic benefits 

of policy implementation. Average cost savings per square kilometer: 

 

production save production technology 

area 

 Benefit  Benefit  Cost  Cost 
 Benefit 

t

S

+ − −
=

         (10) 

 

It means “(Production increase benefit + production cost saving-new production cost-technology 

investment) / new area for implementation of mechanization”. 

5. Suggestions to Nations 

⚫ Create national public-private partnerships [10] 

In 2020, we are facing the new crown epidemic and natural disasters. When mankind is solving 

global problems, unity and cooperation, mutual benefit and win-win is the only way to solve problems. 

Building a community with a shared future for mankind and striving for the common goal of mankind 

is the direction of our efforts. 

⚫ Change at the root 

Table waste is a large part of global food waste. Generally, countries with high levels of economic 

development tend to waste more. The government must use regulations and campaigns to raise 
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citizens’ environmental awareness of conservation. Meanwhile, table waste can be recycled and fed 

to livestock.[11] 

⚫ Develop a national strategy 

The country as a whole need to have overall coordination. Food security is about every citizen, and 

food waste also occurs around everyone. The state must unify grain allocation to ensure sufficient 

grain in various regions. The country also needs to formulate future development plans to prevent 

accidents from happening. 

6. Conclusions 

Based on the above analysis and discussion on the impact of different policies on society, different 

policies have different impacts on developed or developing countries. Among them, the benefits 

brought by the policies to the society are large or small. The government needs to consider whether 

the policy is beneficial and the benefits brought by the policy on the issue of hunger, and guide the 

implementation of the policy after comprehensive consideration. With the rapid development of 

technology in modern society, the government should keep pace with the times and adopt optimal 

strategies to reduce or even eliminate hunger. 
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