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Abstract

Environmental audit is an important tool to achieve environmental pollution control standards. Environmental
audit helps organizations to be informed about the actual level of environmental performance and to take corrective
actions if the performance is lower than the level of environmental standards. The purpose of this research is to
explain and rank the components and indicators of environmental audit in manufacturing companies. The research
method is mixed (qualitative and quantitative), which in the qualitative part is based on the foundation's data theory
method through interviews with 18 experts in 2024. The statistical population of the research, which was selected
selectively and purposefully, includes accountants, financial managers, auditors and expert faculty members. In
the quantitative part, Friedman's test was used to rank the environmental audit components. The results of the
research in the qualitative part showed that the environmental audit components are, respectively: sustainability
reporting component, pollutant control and reduction component, waste and ecosystem management component,
environmental and cultural requirements component, and natural resource and energy management component.
Also, 25 indicators were extracted according to experts' opinions, and in the quantitative part, sustainability
reporting component ranked first, pollutant control and reduction component ranked second, waste and ecosystem
management component ranked third, environmental and cultural requirements component ranked fourth, and
management component Natural resources and energy ranked fifth. Also, by accurately identifying and evaluating
these components and indicators, manufacturing companies can identify their strengths and weaknesses in the field
of environmental performance and adopt appropriate improvement measures.
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The success of an environmental audit depends
on the accurate and comprehensive
identification of its components and indicators.
Environmental audit components and indicators
include a set of criteria and metrics that evaluate
various aspects of an  organization's
environmental performance. These components
can include natural resource management,
waste management, reduction of pollutant
emissions, efficient use of energy, and
conservation of biodiversity. To achieve an
accurate and efficient assessment, it is
necessary to define these components and
indicators in a transparent and measurable
manner. This research aims to explain and rank
the components and indicators of environmental
audit. In this regard, first, the literature and
previous studies in the field of environmental
audit are reviewed, and then key components
and indicators are identified and ranked using
interviews with experts. The results of this
research can help managers and policymakers
make better and more effective decisions to
improve the environmental performance of
organizations and play an important role in
sustainable development. Considering the
issues raised, the following questions are
answered:

1. What are the components and indicators of
environmental auditing?

2. What is the ranking of the components and
indicators of environmental auditing?

The aim of the present study is to explain and
rank the components and indicators of
environmental auditing. The present study was
conducted using a mixed method (quantitative
and qualitative), which in the qualitative part
was conducted using the grounded theory
method through interviews with experts. As a
result, from the perspective of the time
dimension, it is cross-sectional; because the
interviews were conducted in 1403. From the
perspective of the objective, it is exploratory.
This study is qualitative in terms of the
implementation  process. The statistical
population of the study, which was selected
selectively and  purposefully, includes
accountants, financial managers, auditors, and
expert faculty members in the profession, which
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includes 18 people. In the qualitative part, in the
first stage, an interview method was used
through open, axial, and selective coding to find
the components and indicators of environmental
auditing in manufacturing companies. In the
guantitative part, in the second stage, the
ranking of the components and indicators of
environmental auditing was carried out using
the Friedman test and the mean statistic.

To collect data, a semi-structured interview was
used in the qualitative part, the validity of which
was examined by experts in the form of content
validity (Strauss & Corbin.1998). In order to
analyze the data in the qualitative part, open,
axial and selective coding was used. In the first
step, in the present study, using the library
method and interviews with experts and
conducting open and axial coding, the
components and indicators of environmental
auditing in manufacturing companies were
identified and summarized, and then using the
interview method, the components and
indicators of environmental auditing in
manufacturing  companies were  finally
approved by experts, and in the next step, using
selective coding, the final framework of the
final model was formed.

First step: Open coding (initial):In data-driven
theorizing, open coding is an analytical process
during which concepts are identified and
expanded based on their characteristics and
dimensions. Interviews conducted with experts
and using relevant article texts, environmental
audit components and indicators in
manufacturing companies were extracted and
conceptualized and named by codes.

Second stage: Axial coding:The basis of
classification in axial coding is the study of
previous research and sufficient knowledge and
understanding of the subject and theoretical
mastery of the subject under study and gaining
insight in order to find commonalities of
indicators around a specific axis. In this stage,
the commonality of concepts is identified and a
classification is made, and as a result,
environmental audit components and indicators
in manufacturing companies are created. In this
section, the  researcher  deals  with
categorization. In this stage, 5 components and
25 indicators were identified.Third stage:
Selective coding: Finally, selective coding was
carried out to show the relationships between
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the components and indicators of environmental
auditing in manufacturing companies.

According to the research results, the
environmental audit components in
manufacturing companies include: 1) the
natural resources and energy management
component with indicators of the amount of
renewable and non-renewable raw materials
used in production, optimal water consumption
in production, optimal energy consumption for
production and renewable energy sources, 2)
the waste management and ecosystem
component with indicators of the amount of
waste produced per production unit, the
percentage of recycled waste in production, the
ratio of waste production reduction, the amount
of reuse of production waste, measures to
protect local biological species, the amount of
creation or protection of natural habitats and
natural habitat protection projects, 3) the
pollutant control and reduction component with

indicators of the amount of greenhouse gas
emissions per production unit, the amount and
type of pollutants discharged into water and
soil, measures to treat and reduce pollutants and
measures to reduce pollutant emissions, 4) the
sustainability — reporting component  with
indicators of corporate governance, attention to
sustainable development, social responsibility
Manufacturing companies and observance of
intergenerational rights, and 5) the component
of environmental and cultural requirements was
identified with indicators of the existence and
implementation of written environmental
policies, the level of compliance with
environmental obligations, the level of
reduction in environmental impacts resulting
from production activities, investment in
environmental research and development, the
level of interaction with stakeholders on
environmental issues, and environmental
education programs, according to the experts'
opinions.
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