
International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-3, Mar.-2018 
http://iraj.in 

Challenges and Prospects in Waste Management in Indian Health Care Supply Chains 
 
1 

CHALLENGES AND PROSPECTS IN WASTE MANAGEMENT IN 
INDIAN HEALTH CARE SUPPLY CHAINS 

 
1SASANKASEKHAR MISHRA, 2JOHN PUMWA, 3MANORANJAN DASH1, 4KAMALAKANTA 

MUDULI 
 

1SOA University, 2PNG University of Technology 
E-mail: 1sasankamishra2004@gmail.com,2john.pumwa@pnguot.ac.pg,3manoranjandash@soauniversity.ac.in, 

4kamalakantam@gmail.com 
 
 
Abstract - Organizations from almost every sector are adopting various strategies to gain advantage in this competitive era. 
Implementation of superior waste management strategy is being considered as one such strategy by the health care 
establishments. Health care wastes act as the sources of several life threatening communicable diseases and pose serious threat 
to the environment as these have the potential to pollute land, water and air. These wastes are generated by the health care units 
during while they are rendering services to the patients. With the growing need for health care services due to changing 
lifestyles and increasing pollution levels, the volume and complexities associated with these waste are also increasing. 
Awareness level of the general public is gradually increasing regarding the infectious and hazardous nature of the health care 
waste and associated complications. Consequently, pressure is surmounting on health care establishments to manage their 
wastes properly. In this regard this research that explores various health care waste issues, practices adopted, and benefits 
received as well as challenges faced by Indian health care units, will help the decision makers to formulate suitable strategies to 
better manage these factors and enhance their performance in waste management that will put them in an advantageous 
position in comparison to their competitors. 
 
Index Terms - Health Care Wastes (HCW), Barriers ofWaste Management, Enablers of HCWM, Analytic Hierarchy 
Process(AHP) 
 
I. INTRODUCTION 
 
Healthcare waste(HCW) refers to waste produced as a 
result of human as well as veterinary medical activities 
and encompasses prevention,diagnosis, curative and 
palliative treatments, research, and laboratory 
activities[1][2]. A portion of the medical waste 
(75-90%) is similar to household waste and consists of 
paper, cardboard packaging, glass, food remains and 
other inert substances, while the other portion which 
includes, but is not limited to used bandages, syringes, 
human tissues and used culture media containing 
microorganisms[3] is considered hazardous waste and 
contains toxic, harmful, carcinogenic and infectious 
materials[4]. Improper waste management practices 
such as directing untreated waste into water bodies or 
dumping in low-lying areas or roadside municipal bins 
have been observed to be a common practice in many 
countries. Such kind of waste disposal practices results 
in environmental degradation in the form of 
contamination of air, soil and water withharmfull 
metals like mercury, carcinogenic gases like dioxin 
and toxic chemicals like xylene and formalin[3]. 
Besides these, poor waste HCWM practices end up 
withgrowth and multiplication of insects, rodents and 
worms as well as transmission of diseases like 
typhoid, cholera, HIV, Tuberculosis, Hepatitis B and 
C[5]. A survey conducted by the WHO revealed that, 
in 2000, injections with contaminated syringes caused 
21 million hepatitis B, 2 million hepatitis C, and at 
least 260,000 HIV infections[1].  Owing to the 
tremendous growth in population and the resultant 
increase in number as well as size of HCUs, and use of 
disposable health care products, a remarkable rise in  

 
the generation of health care waste has been observed 
throughout the world[6]. Hence, to make certain that 
the negative impact of health care waste on the 
ecology and the public health is maintained to a 
minimum it’s proper management is warranted[7]. 
Realising the hazardous nature of healthcare waste, 
several developed countries have woken up to address 
this threat, and the HCUs of these countries have 
adopted many commendable positive steps[8]. 
However, the level of awareness, as well as rate of 
adoption of modern efficient HCWM practices in 
India, has been found to be unsatisfactory[9]. 
Implementation of HCWM practices is influenced by 
a significant number of interrelated enablers and 
barriers. Lack of knowledge of these factors and poor 
understanding of their interrelationship has been cited 
by researchers to be one of the major factor 
ineffectiveness of HCWM practices in India. In this 
regard this research attempts to explore potential 
influential factors of HCWM in India. Further, an 
attempt has been made in this research to develop a 
frame work to analyze the degree of interdependence 
of these factors. Prior knowledge of these influential 
factors and their interdependence will help the 
decision makers to develop suitable strategies that 
would enable the organizations to reduce the impact of 
barriers while optimizing the benefits derived from the 
enablers.  
 
II. LITERATURE REVIEW  
 
Complications in health care waste management and 
risks associated with improper waste management 
practices have been realised as a serious issue 
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worldwide. Hence, researchers from several countries 
like Indonesia[7],[10],Greece[11],[12], USA[13],[14], 
Turkey[15], Italy[16], Cameroon[17], Croatia[4], 
England[18], Palestine[2] have studied health care 
waste management issues. In Indian context few 
researchers Thakur and Anbanandam[6],[19], Sharma, 
et al.,[9], Madhukumar and Ramesh[20], Das and 
Biswas[21], Muduli and Barve[22] have also studied 
HCWM practices 
. 
It is observed from the review of the literature that 
Mostly, health-care institutions generating the wastes 
are surveyed through the prepared questionnaires, 
field research and personnel interviews [15].  
 
Analytical studies that evaluate influential factors of 
HCWM are scarce in literature.To bridge this gap 13 
barriers and 10 enablers of HCWM shown in Figure 1, 
are identified from literature. 

 
<INSERT FIGURE 1 HERE> 

 
III. METHODOLOGY  
 
HCWM is at its nascent stage in India; moreover, its 
adoption amongst Indian health care sector is limited 
to only few big Units. Hence, an analytical approach 
such as AHP has been proposed in this to study to 
analyse various influential factors of HCWM instead 
of statistical approach that depends upon bigger 
sample sizes. AHP developed by Saaty (1970), is a 
simple mathematical method based on elementary 
operations with matrices and relies on decomposition 
of the problem into objective, criteria, sub-criteria and 
alternatives, pair-wise comparison of elements of each 
level with respect to its immediate upper level factor 
using a nine-point scale and generation of priority 
vector(Muduli and Barve, 2015). 
 
It has the ability to accommodate qualitative attributes 
in an organized manner and can be used to structure a 
system and its environment into mutually interacting 
elements and then to synthesize them by measuring 
and ranking the impact of these elements on the entire 
system(Sambasivan and Fei, 2008) with the objective 
or goal (SSCM implementation) occupying position at 
the top level of the hierarchy, various criteria and 
sub-criteria occupy positions in the subsequent levels. 
 
IV. DISCUSSIONS AND MANAGERIAL 
IMPLICATIONS  
 
Incorporating a literature review twenty three 
influential factors of HCWM were identified. These 
seventeen factors were then divided as enablers and 
barriers which are then further categorized into 
external and internal categories. Internal enablers are 
termed as ‘strength’ and external enablers are termed 
as ‘opportunity’. Similarly, Internal and external 
barriers are called as ‘weakness’ and ‘threat’ 

respectively. An analytical framework using AHP was 
developed that structured these criteria into a 
hierarchy for facilitating the conduct of the study. The 
hierarchical structure decomposes the 
goal(Sustainable Supply Chain Management 
Implementation), occupying highest position in the 
hierarchy, into various criteria, sub-criteria and 
elements in successive levels as shown in Fig 2. 
The advantages that can be obtained by managers and 
decision makers from the proposed frame work are as 
follows. 
 
 This study explored several potential benefits of 

HCWM. This could encourage the health care 
establishments to improve their waste 
management activities. 

 A tentative list of the barriers of waste 
management practices was identified in this 
research. These barriers have the potential to 
inhibit HCWM practices. Hence, knowledge of 
these barriers will enable the decision makers to 
formulate strategies to reduce the inhibiting 
impact of these barriers. 

 The hierarchical representation of the HCWM 
factors can allow the decision-makers to easily 
observe the effect of the changes of the priority in 
the upper levels on the priority of factors at the 
lower levels(Lewis et al., 2006; Muduli and 
Barve, 2013). 

 The analysis can help the managers or decision 
makers to structure their problem with its 
differing aspects rather than only focusing on one 
or two aspects(Muduli and Barve, 2013). 
 

<INSERT FIGURE 2 HERE> 
 
CONCLUSION 
 
The implementation of HCWM is a complex and 
difficult phenomena, owing to its dependency on 
several factors. These factors are interrelated and their 
interdependencies need to be understood for effective 
HCWM implementation.  
Hence, an attempt has been made in this paper to 
identify potential factors those influence HCWM 
implementation either positively(enablers) or 
negatively(barriers) in the context of health care units 
operating in India. The enablers internal for an 
organization is termed as strength and those are 
external are referred as opportunity. Similarly, the 
internal and external barriers are referred as weakness 
and threat respectively in this paper. Further, AHP 
approach has been employed in this research to 
represent the existing interaction among the identified 
factors and HCWM implementation in a structured 
way. 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-3, Mar.-2018 
http://iraj.in 

Challenges and Prospects in Waste Management in Indian Health Care Supply Chains 
 
3 

LIMITATIONS AND FUTURE SCOPE 
 
Though this research has identified various influential 
factors of HCWM, yet fails to assess their degree of 
influential. Hence, in future studies influence of these 
factors on HCWM will be quantified. 
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