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Environmental risks resulting from waste mismanagement are considered one of the
fundamental problems of urban management in the country, and this forces urban managers to
examine urban issues with planning and foresight. The city of Ardabil is no exception, and it
is necessary to improve the waste management of this city. The aim of this futures research is
to identify key drivers that are effective in improving urban waste management in Ardabil.
This research was conducted based on futures research methods and using a combination of
guantitative and qualitative models. Given its nature, we used the structural analysis method,
MICMAC software, and a Delphi survey. In this regard, after holding numerous meetings with
24 experts, a total of 54 variables were selected as the statistical population of the study.
Subsequently, the effective components were examined within the framework of the
interaction matrix in the MICMAC software, and 15 factors were identified as the main and
driving factors in urban waste management in Ardabil. Among these variables, social trust,
development of participatory social values, educational and cultural programs, consumption
patterns and consumerism, waste disposal location, waste disposal method, behavioral and
environmental attitudinal dimensions, comprehensive waste management plan, geographical
location, protection of the earth's natural resources, reform of existing laws, The service
performance of municipalities, settlement structure and system, gross domestic product, and
access to sufficient land for landfilling have had the greatest impact. If the urban managers of
Ardabil pay attention to these key variables, we can expect improved planning and
development in Ardabil in the field of urban waste management.
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Extended Abstract

Introduction

Waste management in a principled manner and
with due regard for environmental issues is one
of the most discussed topics in urban
management. Urban solid waste management
includes: targeted, systematic control of the
production, storage, collection, transportation,
separation, processing, recycling, recovery and
disposal of solid waste, especially in urban
areas. In Iran, it is estimated that about 5 million
tons of waste are produced daily, 30% of which
IS municipal waste. This makes waste
management in cities very important, requiring
legal, managerial, and executive frameworks
and long-term and continuous planning in urban
management. The city of Ardabil, with a
population of about 529,000 people as of 2016,
IS no exception to this rule, and along with the
increase in population, the increasing trend in
waste production has created serious threats to
its sustainable development. Urban waste in
Ardabil has been considered one of the most
important environmental and health challenges
in this city. The necessity of this research is to
identify indicators that can improve the
effectiveness and balance of the waste
management system structure under conditions
of uncertainty with stable and regular planning;
therefore, this study seeks to answer this
question: What indicators are effective in urban
waste management in the city of Ardabil?

Methodology

The present study is applied in terms of purpose
and based on futures, analytical, and
exploratory methods in terms of nature. The
statistical population of the study includes
experts related to urban waste management. The
Delphi panel members were selected through a
snowball method, and a total of 24 qualified
individuals were questioned. The statistical
community was asked to measure the indicators
within the framework of the cross-effects matrix
based on the degree of impact and influence,
with numbers on a scale of up to 3, where zero
means no impact, one means low impact, two
means medium impact, three means high
impact, and P means potential impact. Then,
enter the scores into the cross-matrix to measure
the impact and influence of each indicator on
other indicators within the framework of the

foresight software, MICMAC. The software
first identifies the important variables and
components in the desired area and then,
through the cross-matrix analysis, determines
the degree of relationship between these
variables and the relevant area.

Results and discussion

Among the 54 variables in the study,
educational and cultural programs with a score
of 223, development of participatory social
values, the position of the urban creative class
in the field of waste, and material production
and packaging technologies jointly with a score
of 212 and the comprehensive waste
management plan and the economic and
recycling benefits of waste collection were
jointly the most influential factors with 210
points and were at the top. In terms of indirect
influence, the factors of the position of the urban
creative class in the field of waste, material
production and packaging technologies, and the
economic and recycling benefits of waste
collection were exactly repeated and took this
position. Among the 54 variables that were
examined with the MICMAC software, based
on the impact scores and position of the
variables, as well as the opinions of experts, 15
factors were identified as key factors affecting
waste management in Ardabil. The important
point among the identified drivers is the
repetition of social trust factors, waste disposal
location, behavioral and environmental
attitudinal dimensions, geographical location,
access to sufficient land for waste disposal, and
protection of the earth's natural resources in
both direct and indirect ways.

Conclusion

By evaluating the 54 components of the present
study as a result of the analysis of the matrix of
influence and impact using direct and indirect
methods, ten key components of 15 key factors
were identified, including social trust,
development of participatory social values,
educational and cultural programs,
consumption patterns and consumerism, waste
disposal location, waste disposal method,
behavioral and environmental attitudinal
dimensions, comprehensive waste management
plan, geographical location, protection of the
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land's natural resources, reform of existing laws,
service performance of  municipalities,
settlement structure and system, gross domestic
product, and access to sufficient land for
landfilling. Given the knowledge gained from
the drivers and key indicators of urban waste
management, as well as based on the degree of
importance and level of impact of its
dimensions in the management process, we can
have better planning and management for urban
waste in Ardabil. Comparison of past research
and the present study showed that the
components affecting production, especially the
composition of urban waste, are common in
many studies, with the difference that they have
different degrees of importance in different
conditions and periods. In the present study,

only the components of developing
participatory social values, educational and
cultural programs, and waste disposal methods
are consistent among the 15 key effective
components.
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