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According to statistics from the Ministry of Interior of Iran, more than 75% of the waste 
produced in the country is landfilled. Many of the programs proposed by waste 
management organizations and municipalities have not been effective due to the failure 
to consider the impacts of various economic and non-economic variables on waste 
generation. Therefore, this study aims to increase the effectiveness of proposed waste 
management programs for Tehran in line with sustainable development. An empirical 
modeling approach was used, utilizing 120 months of data (April 2011 to March 2021) 
to develop models for predicting different types of waste generation. Additionally, the 
statistical relationship between 32 macroeconomic variables, including industry and 
mining, agriculture, urban management, population, and climate, and five waste 
generation variables was examined at a 90% confidence level. The results indicate that 
79% of the variations in the total waste generation tonnage, 73.4% of the variations in 
the mixed waste tonnage at the source, 80.3% of the variations in the separated dry waste 
tonnage at the source, and 81.4% of the variations in the construction and demolition 
waste tonnage in Tehran can be predicted using the models developed in this study. 
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Figure 1. Tehran MSW Management Flowchat (Rupani et al., 2019)

Figure 2. Generation Amount of Different Types of Waste in Tehran (2011-2020) (TWMO, 2021)
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Figure 3. The Amount of MSW Generation in Tehran from 2016 to 2019 (TWMO, 2021)
a: May, 8th, 2018- the withdrawal of the USA from the nuclear agreement of the member countries of the 5+1 

group
b: Nov,5th,2018- beginning of the USA sanctions against Iran
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Table 1. Primary Independent Variables Considered in Research

ClassificationIndependent variables

Economy

1. US dollar currency price announced by Central Bank 2. US dollar currency price in
market 3. Euro currency price announced by Central Bank 4. Euro currency price in the
market 5. Bahar Azadi gold coin price (new design) 6. Avalable Liquidity & the volume
of banknotes in circulation 7. Average purchase price of one kilogram of separated
recyclables 8. Inflation rate of urban households in Tehran Province, announced by Iran
Statistics Center 9. Average total income of an urban household 10. Consumer price index
of urban households in Tehran Province, announced by Iran Statistics Center 11. The
average annual food cost of an urban household 12. The average annual non-food cost of
an urban household 13. The average price of one kilogram of selected food items in urban
areas, announced by the Iran Statistics Center 14. The selling price of one square meter of
residential footage in Tehran, announced by the Iran Statistics Center 15. Average monthly
rent plus three percent of the deposit paid for renting one square meter of residential
footage in Tehran, announced by the Iran Statistics Center 16. OPEC reference basket
price

Industry and 
Mining

17. Production quantity index of the country's mining sector (except oil and natural gas
extraction) 18. Production quantity index of the industrial sector

Urban 
Management

19. The number of transactions of land or the land of demolished residential building in
Tehran, announced by Iran Statistics Center 20. The number of sales transactions of
residential lands in Tehran, announced by the Iran Statistics Center 21. The number of
rental transactions of residential lands in Tehran, announced by the Iran Statistics Center
22. The number of issued construction licenses of residential buildings in Tehran 23. Area
of green space in Tehran 24. Area of Tehran city 25. The number of 1100 liters of mixed
waste bins 26. Number of recycling buyback centers 27. Number of recyclables pickup
vans

Agriculture28. Production quantity index of the agricultural sector of the country
Population29. Population of Tehran

Weather
30. Average temperature of Tehran 31. Maximum relative humidity of Tehran 32. Average
amount of rainfall in Tehran

1.

2.

3.

4.

5.
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Table 2. Independent Variables with a VIF Value of Less than 10 

Row Independent variable Unit VIF 
1 Euro exchange rate announced by the Central Bank (X3) Rial 6.175 

2 
Consumer price index of urban households in Tehran province, announced 

by Iran Statistics Center (X5) 
- 3.951 

3 The average annual non-food expenditure of an urban household (X8) Rial 4.077 

4 
The number of permits for the construction of residential buildings in 

Tehran (X16) 
Number 5.976 

5 Population of Tehran (X17) Person 3.588 
6 OPEC reference basket price (X18) US Dollar 3.078 
7 Maximum relative humidity of Tehran (X23) Percent 6.669 
8 Average rainfall in Tehran (X24) Millimeter 2.799 
9 Production quantity index of the country's agricultural sector (X25)  3.838 

10 
Production quantity index of the country's mining sector (except oil and 

natural gas extraction) (X26) 
 2.65 

11 Production quantity index of the industrial sector (X27)  2.01 
12 The number of 1100 liters of mixed waste bins (X28) Number 2.331 
13 Number of recycling buyback centers (X29) Number 2.617 
14 Average purchase price of one kilogram of separated recyclables (X32) Rial 3.225 
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Table 3. Five Final Models Based on the Linear Regression Method 

Response 
Variable 

Fitted Model R2
adj MAE MARE RMSE 

Y1 
Y1=305239.646  1.42 X3  0.0003951 X5  792.663 X8 
+ 1.711 X18  293.197 X25 

0.790 0.3410 0.4583 0.0163 

Y2 
Y2 = 26603.851  1.354 X3  0.0002625 X25  428.557 
X8  40.758 X17 + 1.83 X18 

0.734 0.3772 0.5159 0.0160 

Y3 
Y3 = -131542.395  0.256 X3  0.0001585 X5  97.899 
X8 +0.307 X18 + 958.519 X23 + 473.666 X29  13.447 
X32 

0.803 0.3385 0.4434 0.0171 

Y4 
Y4 = -325725.382  17.077 X3 + 0.003 X5  25.048 X18 
+ 36843.561 X23 + 3714.841 X24  1300.453 X26 + 
832.482 X27 

0.814 0.3354 0.4312 0.0162 

Y5 
Y5 = -525979.586 + 0.0003141 X5 + 1253.454 X8 + 
4371.950 X23 

0.074 0.7838 0.9623 0.1443 
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Table 4  The Results of the Model Running on the Data, Considering Y1 to Y5 as the Response Variable 

Dependent 
Variable 

Independent 
Variable 

Coefficient 
Estimation 

Standard 
Deviation 

t-value P-value 

Y1 

intercept 0.0000 0.0419 0 1 
X3 -0.4699 0.0600 -7.829 0.0000 
X5 -0.3227 0.0685 -4.786 0.0000 
X8 -0.2994 0.0504 -5.937 0.0000 
X18 0.2056 0.0481 4.271 0.0000 
X25 -0.1153 0.0456 -2.527 0.0129 

F-statistic value: 90.51 (Degree of Freedom: 4 and 114) < 2× 10 -16 

Y2 

intercept 0.0000 0.4709 0 1 
X3 -0.6286 0.0792 -7.927 0.0000 
X5 -0.2269 0.0735 -3.086 0.0026 
X8 -0.1955 0.0615 -3.177 0.0019 
X16 -0.2031 0.0875 -2.322 0.0220 
X17 0.1497 0.0754 1.985 0.0496 
X18 0.2730 0.0517 5.282 0.0000 

F-statistic value: 55.69 (Degree of Freedom: 6 and 113) < 2× 10 -16 

Y3 

intercept 0.0000 0.0405 0 1 
X3 0.3983 0.0844 -4.721 0.0000 
X5 -0.603 0.0674 -8.946 0.0000 
X8 -0.1319 0.0649 -2.03 0.0447 
X18 0.1894 0.0577 3.28 0.0014 
X23 0.2426 0.9081 2.672 0.0087 
X29 0.3012 0.5999 5.02  
X32 0.2315 0.0665 3.481 0.0007 

F-statistic value: 70.45 (Degree of Freedom: 7 and 112) < 2× 10 -16 

Y4 

intercept -1.09 × 10 -17  0.03937 0 1 
X3 -0.8053 0.080 -10.066 0.0000 
X5  0.3068 0.0547 5.604 0.0000 
X18 -0.3853 0.0533 -7.231 0.0000 
X23 0.2903 0.0733 3.96 0.0001 
X24 0.1766 0.0458 3.854 0.0002 
X26 -0.1473 0.0438 -3.363 0.0011 
X27 0.1117 0.0486 2.297 0.0235 

F-statistic value: 66.12 (Degree of Freedom: 8 and 111) < 2× 10 -16 

Y5 

intercept -1.85 × 10-17 0.0878 0 1 
X5 -0.2706 0.1356 -1.996 0.2704 
X8 0.3882 0.1144 3.394 0.0094 
X23 0.2575 0.1179 2.185 0.0031 

F-statistic value: 14.17(Degree of Freedom: 3 and 116) 0.0076 
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