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EXTENDED ABSTRACT

Introduction: Organizing the collection of valuable recyclable waste at the city level has
always been a major challenge for municipalities due to unprincipled activities. So far, various
attempts have been made to organize these people in Iran, but all of them have failed. Almost
all municipalities have accepted the presence of these people as an informal part of urban waste
management. The purpose of this study is to create a new financial structure in the form of an
activity license and investigate the informal flow of waste collectors in three scenarios by the
causal loop diagram of the waste management cycle in Vensim software. The causal loop model
obtained in this research brings a new and complete understanding of stakeholders, effective
variables in cooperation, and competition between formal and informal actors in the waste
management cycle of Kerman City.

Material and Methods: To simulate the performance of different financial license pricing
scenarios, the concepts of simulation of system thinking, dynamic planning, and CLD model
have been used in VVensim software. At first, the CLD model of the waste cycle in Kerman City
was drawn and analyzed using local conditions, the infrastructures of Kerman Municipality,
and the behavior of actors in collecting recyclable waste. The drawing model was developed in
Vensim software based on the collected field data and statistics from 2021 to 2022. The new
scenario was defined based on the use of financial licenses to organize the informal collectors
of recycled waste and separation from the origin of the definition and the assumptions of the
model. Three scenarios of the existing situation, the basic license price of 500000 and 1000000
Tomans were examined and compared with each other.

Results and Discussion: According to the results, in scenario 2, the municipality's share of the
recycling market has increased by about 204%, and the amount of the municipality's profit,
including the amount of the license issuance along with the discount, has increased by 232%.
In scenario 3, the municipality's share of the recycling market has increased by about 400%
compared to the current situation, and compared to the second scenario, it has increased by
64%, and the amount of the municipality's profit has increased by 507% compared to the current
situation.

Conclusion: Financial licenses in the field of municipal waste management have been used in
their simplest form so far, which have been mostly ineffective. The use of smart financial and
licensing systems based on field conditions, the dynamics of actors' behavior, and smart policies
can be a suitable solution for organizing urban waste management, especially the informal
waste collection fleet.
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Fig. 2- An example of cause and effect relationships in the causal loop diagram model
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Fig. 3- Causal loop diagram model of the current state of waste management in Kerman City
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Table 2. Cause and effect relationships between variables and actors in the current status of Kerman waste management system
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Fig. 5- Corrective causal loop diagram model of waste management in Kerman City
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Table 3. Cause and effect relationships between variables and actors in the proposed method for the waste management system of
Kerman City (permit and discount method)
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Fig. 6- The share of the municipality and informal workshops along with the amount of profit of each of the markets in the second scenario
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Fig. 7- Share of municipality and informal workshops along with the amount of profit of each of the markets in the third scenario
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Table 4. Comparison of the municipality's share and income from the recycled waste market in different scenarios
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