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Objectives: Sustainability has become one of the primary concerns of organizations and
a symbol of their excellence. With the growing population and increasing demand for
healthcare services, sustainable management of medical waste has gained critical
importance. This study aims to assess the commitment of healthcare center managers to
sustainability through the selection of waste disposal methods, utilizing knowledge
management approaches and multi-criteria decision-making.

Method: This applied research employs a hybrid multi-criteria decision-making
approach. Initially, sustainability criteria in economic, environmental, and social
dimensions were identified through expert opinions and a review of specialized literature.
Then, in a case study, various medical waste disposal methods were evaluated and ranked
with input from waste management and sustainability experts. Data collection tools
included specialized questionnaires and semi-structured interviews.

Results: The results indicated that methods such as recycling, source reduction, and
innovative technologies showed the highest alignment with sustainability principles. In
contrast, traditional methods like landfilling and incineration ranked lower.
Conclusions: Knowledge management serves as an effective tool for institutionalizing
sustainability in healthcare centers, and multi-criteria decision-making enhances this
process.By focusing on the linkage between knowledge management and sustainability
commitment in medical waste management, this study offers a novel perspective in the

literature on sustainability and organizational decision-making.
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Introduction
In today's world, the rapid pace of change has presented organizations, especially in the

healthcare sector, with numerous challenges in maintaining and utilizing employee knowledge.
Organizational knowledge, which is a valuable asset, is often lost due to personnel turnover or
accumulation in information silos. Therefore, establishing knowledge management as a key
tool for improving service quality, increasing productivity, reducing medical errors, and
developing innovation is essential. One of the major obstacles to implementing knowledge
management is the lack of a knowledge-sharing culture among employees; while research
shows that a knowledge-based culture can transform hospitals into learning and innovative
organizations.

On the other hand, achieving sustainable development, which was adopted by the United
Nations in 2015 and emphasizes a balance between economic, social, and environmental
dimensions, requires the health system to pay attention to environmental protection. One of the
key Sustainable Development Goals is Goal 15 (Life on Land), which emphasizes conserving
terrestrial ecosystems, biodiversity and preventing environmental degradation.

In recent years, population growth and rapid urbanization have led to a significant increase in
medical waste; a phenomenon that has become a global crisis, especially during the COVID-
19 pandemic. This waste includes hazardous infectious and chemical substances that, if
mismanaged, pose a serious threat to human health and the environment. Global statistics show
that millions of people are exposed to dangerous diseases annually due to mismanaged medical
waste.

In cities such as Tehran, the high volume of hospital waste due to the density of medical centers
has doubled the need for systematic planning in healthcare waste management (HCWM). Weak
planning not only increases costs but also has widespread environmental and health
consequences.

Therefore, in this study, an attempt has been made to examine the role of knowledge
management in guiding the development approach of health managers towards sustainable
development goals. In particular, the selection and implementation of appropriate methods for
sustainable management of medical waste has been considered as an indicator for measuring
the level of commitment of managers to sustainability and the establishment of a knowledge

system in health centers.
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Method
This study was conducted with the aim of determining the approach of healthcare center

managers towards knowledge management and the position of healthcare centers from a
knowledge management perspective. In this regard, sustainable development criteria and sub-
criteria have been used as an inspiring framework for examining the attitude of managers
towards sustainable development and decision-making in choosing waste disposal methods for
healthcare centers.

To achieve the research goal, a mixed method was used, including reviewing past studies and
utilizing the opinions of experts and experts in the relevant field.

The expert panel consisted of 7 people with different specializations (environment, knowledge
management, hospital management, waste management and chemistry), whose background and
capabilities in the relevant field enabled accurate and specialized decision-making.

In the decision-making methods section, four methods were used to weight the criteria and rank
the options:

e Shannon entropy method: calculating the weight of the criteria based on the dispersion and frequency
of values.

e Weighted simple sum method: determining the score of the options as a weighted average of the
decision-making indicators.

e TOPSIS method: Prioritizing options based on proximity to the ideal option.

e Saka method: Simultaneous evaluation of criteria and options with a multi-objective nonlinear
mathematical model to determine the weights of the criteria and the total score of the options, with the
aim of maximizing overall performance and minimizing the deviation of the weights from the reference
points.

These methods allowed researchers to rank waste management options with scientific accuracy

and evaluate the development approach of managers towards sustainable development goals

and commitment to knowledge management.

Results
In this section, to examine the feasibility of the research objective, a case study was conducted

in one of the major hospitals in Tehran. First, sustainable development criteria at three
organizational, regional, and global levels, derived from the global KM4D model, were
identified as the basis for evaluating the alignment of the knowledge managers' approach with
sustainable development. Then, decision-making options were identified, including different

hospital waste disposal methods:
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e Incineration

e Steam sterilization (autoclave)

e Chemical decontamination

e Microwave

e Waste landfill

e Deep burial

A specialized panel of experts examined the alignment of each waste disposal method with
sustainable development indicators and provided their opinions through a questionnaire. After
aggregation using the geometric mean method, the data was prepared for analysis.

Weighting of sub-criteria was performed using the Shannon entropy method, and then the waste
disposal methods were ranked using three multi-criteria decision-making methods:

1. Simple sum weighted (SAW) method: the best steam sterilization method and the least

incineration method.

2. TOPSIS method: Similar priority to SAW, with steam sterilization as the best method and
incineration as the weakest.

3. SECA method: Landfill and deep burial had higher rankings, incineration received the
lowest score.

Due to the differences in the results of the methods, the Copeland method was used to combine
the results and the final ranking of waste disposal methods was determined:

1. Steam sterilization

Microwave

Chemical decontamination

Landfill

Deep burial

o v kw0

Incineration

This trend showed that sustainable and environmentally friendly methods such as steam
sterilization and microwave were most aligned with sustainable development goals, while
traditional methods such as incineration showed the least alignment.

Conclusions

This study aimed to rank the waste disposal methods of healthcare centers from the perspective

of sustainability criteria. After examining the necessity of sustainability and the environmental
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consequences of unprincipled disposal of hospital waste, various methods of medical and
hospital waste disposal were identified by reviewing the research background.

Next, a case study was conducted in a healthcare center and six common waste disposal
methods were examined. To evaluate these methods, a specialized panel of experts consisting
of experts from different fields was formed and their opinions on the methods were collected
and summarized based on sustainability criteria and sub-criteria.

Given the nature of multi-criteria decision-making, the SAW (Simple Weighted Sum), TOPSIS,
and SECA methods were used for ranking. Also, the weight of each sub-criteria was determined
using the Shannon entropy method. The scores obtained indicated the rank and position of each
method in the path of sustainable development of the healthcare center and reflected the level
of alignment of managers with sustainability goals.

The results of the study showed:

¢ Incineration is the worst waste disposal method from a sustainability perspective and leads
to soil and groundwater contamination.

¢ Burial and deep burial are also in an unfavorable position, although to a lesser extent.

e Microwave and chemical disinfection are in second and third place, respectively, and can be
used cautiously.

e Steam sterilization (autoclave) took first place and was identified as the most
environmentally friendly waste disposal method in healthcare centers.

This study shows that the choice of waste disposal method is an important criterion for
measuring managers' commitment to sustainable development and the environmental approach

of healthcare centers.
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