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Abstract 

The healthcare sector has changed rapidly. These changes 
compel the healthcare sector to adopt the management 
principles applied by the other sectors. In healthcare sector, 
explorer must perform a highly accurate work because the 
cost of a little mistake may simply be someone’s life. In 
healthcare industry, “Right product must be in right place at 
right time” is really must. Vendor Managed Inventory 
(VMI) is one of the supply chain approaches to get the 
competitive advantage through the effective supply chain. 
In VMI the vendor, or supplier, becomes responsible for 
managing the inventory at the customer’s site. This study 
work identified various elements of VMI in healthcare 
industry and then critically analysis these elements to find 
out which are most important and easy to implement. 
Keywords: Healthcare supply chain, Vendor 
managed inventory (VMI). 

1. Literature Review 
 

Sıla Cetinkaya and Chung-Yee Lee (2000) present 
an analytical model for coordinating inventory and 
transportation decisions in VMI systems. Although 
the coordination of inventory and transportation has 
been addressed in the literature, the particular 
problem has not been explored previously. 
Specifically, they consider a vendor realizing a 
sequence of random demands from a group of 
retailers located in a given geographical region. 
Ideally, these demands should be shipped 
immediately. They compute the optimum 
replenishment quantity and dispatch frequency 
simultaneously and develop a renewal-theoretic 
model for the case of Poisson demands, and present 
analytical results. 
 
S.M. Disney & A.T. Potter (2003) look into the 
impact of VMI approach upon transportation 

operations in supply chain. A system dynamics 
methodology is used to develop differential equation 
models of three scenarios-traditional, internal 
consolidation & VMI. The VMI supply Chain 
enables a smoother dynamic response than that 
associated with traditional supply chain, enabling a 
reduction in manufacturing-cost. The transport cost 
savings are achievable both in the short & long term 
when comparing traditional & VMI supply chain. 
 
Yuliang Yao, Philip T. Evers and Martin E. 
Dresner (2007) develops an analytical model that 
examine how important supply chain parameters 
affect the cost savings to be realized from 
collaborative initiatives such as vendor-managed 
inventory (VMI). This model show the benefits in the 
form of inventory cost reductions and could be 
generated from integration depending upon the ratio 
of the order costs of the supplier to the buyer and the 
ratio of the carrying charges of the supplier to the 
buyer. Results also show that these benefits are 
disproportionally distributed between buyers and 
suppliers. 
 
Atul Borade and Satish Bansod (2008) discusses 
about the vendor managed forecasting with the help 
of case study. They show how a small enterprise can 
improves their supply chain performance by using 
demand related information obtained from the 
retailer. The results obtained in this study shows that 
vendor managed forecasting in supply chain reduces 
the demand variation and improves inventory 
management significantly. 
 
Sultan N. Turhan and Ozalp Vayvay (2009) 
studied a new approach to VMI via service oriented 
architecture (SOA) instead of using traditional VMI 
technique, in order to provide an effective 
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management in health care supply chain 
management.SOA helps to provide a better 
understanding of how information sharing and 
business process reengineering may affect the 
inventory cost savings to be realized from VMI and 
the distribution of these savings between customers 
and suppliers. 
 
Jen-Ming Chen and I-Chen Lin (2010) address 
joint pricing and ordering decision for a decentralized 
distribution system. Their study formulates four 
profit-maximization models and conducts 
equilibrium analysis for the two-echelon system with 
one wholesaler and multiple retailers under various 
policies, such as the individual replenishment, 
coordinated replenishment, VMI-only and VMI 
coined with consignment contractual arrangements. 
 
Hongchun Wang and Baizhou He (2011) discuss 
the causes of bullwhip effect are analyzed and the 
reducing measure is discussed, such as: Establishing 
the information sharing mechanism, Coordinating the 
information sharing's benefit allocation model, 
establishing the strategic alliance, strengthening the 
trust cooperation, Strengthens the stock management 
and reduces   the   supply chain lead time. 
 

Sultan N. Turhan and Ozalp Vayvay (2012) 
describe a service oriented based Vendor Managed 
Inventory (VMI) model to manage healthcare supply 
chain application. The proposed architecture has the 
capability to meet the contingency demand 
requirements of dynamic healthcare supply chain 
without affecting the pioneer’s work load. The design 
and implementation details of the SOA solution are 
given, which are supported through a software 
prototype. The aim of this paper is to impart the best 
kind of process systems by using service oriented 
architecture patterns and to model a vendor managed 
inventory in order to ensure an effective management 
in healthcare supply chain management. 

 

 

 

 

 

 2. Vendor Managed Inventory (VMI) 

With VMI, the supplier monitors the customer’s 
inventory, so the customer no longer needs to place 
orders to the supplier. The supplier orders from its 
upstream suppliers on the basis of end-consumer 
demand and strategically distributes inventory 
between the supplier’s and the customer’s locations.  
This approach can improve supply chain performance 
by decreasing inventory-related costs and increasing 
customer service. VMI is a collaborative initiative 
where a downstream customer, shifts the ownership 
of inventories to its immediate upstream supplier and 
allows the supplier to access its demand information 
in return. The supplier thus makes the replenishment 
decision, rather than waiting for the customer to 
reorder the product.  
 
VMI  also  known as  continuous  replenishment  or  
supplier managed  inventory  is  one  of  the  most 
widely discussed partnering initiatives for 
encouraging  collaboration  and information  sharing  
among  trading partners.  Popularized  in  the  late  
1980s by  Wal-Mart  and  Procter  &  Gamble,  it was  
subsequently  implemented  by  many other  leading  
companies  from  different Industries, such as 
GlaxoSmithKline, Electrolux Italia, Nestle and 
Tesco, Boeing and Alcoa etc. 
 
It is a supply chain initiative where the vendor 
decides on the appropriate inventory levels of each of 
the products and the appropriate inventory policies to 
maintain those levels. In a true VMI  setting,  the  
supplier  is  given  the freedom  to  plan  its  own  
production  and decide  upon  the  replenishment  
schedule as  long  as  the  agreed  customer  service 
levels  are  met.  This enables suppliers to stabilize 
their production and to optimize the transportation 
costs.  For the buyer, administration and inventory 
costs can be decreased. 
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2.1 Elements of VMI 
 

Table 2.1 Elements of VMI 
 

S. 
No. 

ELEMENTS 
NAME  

DETAIL  

1 Primary Vendor 
Program 
 

Under this concept, the hospital has prearranged agreements with 
various manufacturers to distribute their products through the PV at an 
established price. The hospital places the order with the PV through 
interactive computer system and generally receives order confirmation 
within 2-4 hours. 

2 Relation between 
Supplier and 
Hospital 
 

A close relationship between the supplier and hospital is necessary for 
a successful VMI program in a hospital. Under VMI concept both the 
parties have their mutual interests. A long-term relationship will 
ultimately result in minimum inventories and the elimination of buyer 
inspection. 

3 Elimination of 
Waste 

Waste under VMI concept is defined as any activity which does not 
add value. 

4 Respect for 
Human Resource 
 
 

Another important element of VMI philosophy in health care is the 
respect for people. A contributing factor to the success of VMI is the 
motivation of the worker to continually produce a quality service. 
Strong bonds to the organization must be developed and there must be 
job security. 

5 Automation 
 

This enables the employee to pursue more meaningful work. 

6 House Keeping 
(orderliness, 
cleanliness, 
discipline, safety) 

This is the starting point of improving activities. House Keeping 
brings hidden problems to surface and eventually eliminates these 
problems. It not only cleans up the workplace but also boosts the 
morale of employees. 

7 Job Satisfaction 
 

Satisfaction of employees in terms of working condition, salary, 
recognition etc. 

8 5’s 
 

'5S' is the name of a workplace organization methodology that uses a 
list of five Japanese words which are  
Seiri-Organization, 
Seiton-Neatness (Put things in order), 
Seiso-Cleaning, 
Seiketsu-Standardization 
Shitsuke-Discipline. 

9 Team Work 
 

Working together should be heavily emphasized by top management 
because it will help in improving performance of an organization. 

10 Error Prevention 
(Poka Yoke) 

Poka Yoke, also called mistake proofing, is a simple method to 
prevent defects from occurring in business processes. 

11 Top Management 
Support 
 

Top management support has been recognized as the most important 
factor in the implementation of VMI because VMI is an innovative 
approach, which requires changes throughout the organization as well 
as the commitment of all people within the organization. 
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12 Education 
Program 
 

Establish education programs targeted at the user level to inform 
personnel of the VMI program, its intentions, merits, and their 
contributions to its success. The goal is to reduce uncertainty and 
eliminate fear. 

13 Customer 
Relationship 
Management 
(CRM) 
  

CRM is software by which a patient and doctor can interact with each 
other. By using this software patient can enter his dietary information, 
recovery information, symptoms to the doctor and doctor can suggest 
some important instructions. 

14 Case Cart System 
 

A case cart is a vehicle stocked with instruments and supplies 
designated for a single surgical procedure. A case cart can also be 
used for multiple cases in which a single drawer is designated for a 
single procedure. The carts are filled using a standard supplies list 
and/or preference list specific to the surgical procedure.  
  Carts are prepared in advance for all scheduled surgery cases, with 
the earliest cases of the day prepared first, and transported to the 
operating room. After the procedure, used items are reloaded onto the 
cart and sent back to sterile processing for disposal or reprocessing. 
Case carts are also supplied and kept in the surgery department for the 
most frequently performed emergency cases. 

15 Total Quality 
Management 
(TQM) 
 

TQM is a quality management strategy that seeks to integrate all 
activities related to quality planning, quality design, quality 
manufacturing and quality control in any organization. 

16 Total Productive 
Management 
(TPM) 
 

In TPM, the machine operator is thoroughly trained to perform much 
of the simple maintenance and fault-finding. Eventually, by working 
in "Zero Fails" teams include a technical expert as well as operators, 
they can learn many more tasks - sometimes all.TPM aims at 
maximizing the effectiveness of equipments. 

17 Faster  
Communication 
 

Faster communication is necessary to obtain the information at a rapid 
rate both at the upstream and downstream of the supply chain of the 
hospital.  

18 Customer 
Satisfaction 
 

Customer satisfaction, a business term, is a measure of how products 
and services supplied by a company or a hospital to meet or surpass 
customer expectation. Customer satisfaction is defined as "the number 
of customers, or percentage of total customers, whose reported 
experience with a firm, its products, or its services (ratings) exceeds 
specified satisfaction goals. 

19 Planning 
 

Planning is a managerial function. Planning includes planning for 
purchase, service planning, planning for materials etc. 

20 Standardization Standardization is the development of a set of defined reference 
conditions and procedures (standards) to consistently apply to a 
process or artifact to obtain consistent results. Establish a committee 
to include a Physician Advisor, Nursing, Pharmacy, Material 
Management, Finance, Purchasing, and Prime Vendor personnel, 
whose purpose is to standardize material used throughout the hospital.  

 

3. Methodology 

Every  essential  element  of  VMI  may not  be  
easily  implemented because  some elements  are   

 
 
 
 
 
difficult to  implement.  These problems may be 
related to in appropriate understanding of VMI 
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methodology or may be related to technical, 
operational and human problems. There are some 
questions related to VMI system: 
 

1. Which elements are highly important in 
Indian health industries? 

2. Which elements are easy to implement in 
Indian context? 

3. Which elements are highly difficult to 
implement? 

 
This section details the procedure for the study in the 
following subsections: 
 
3.1 Research Design 

This study employed non-experimental quantitative 
research. Specifically, the design involves mail 
survey method, which is the most frequently used 
descriptive research design. This research design 
requires responses from the health industries 
personnel and further requires quantitative data 
analyses. To increase the internal and external 
validity, the sampling procedure in this study applied 
the stratified random sampling technique.  

3.2 Instrument 

A survey was designed to find out the most important 
elements of VMI which are easy to implement in 
health industries. The survey consists of comparison 
based on following common parameters. The 
parameters are Relation between Supplier and 
Hospital, Elimination of waste, Automation, Top 
Management Support, Education Program, Faster 
Communication and Customer satisfaction etc. 
 
3.3 Survey Participants 

A questionnaire regarding the importance and 
difficulties of VMI elements was designed and 
distributed/mailed in various health industries. This 
study uses a mail survey to distribute and gather the 
data. A mail survey provides the most appropriate 
method to obtain relevant, up-to-date information 
from a large number of health industries. 
 
3.4 Data Collection 

Data were collected following the self-
administered mail survey method. Self-administered 
mail survey has the advantages of relatively low cost 
and easy access to widely dispersed samples. These 

people were also assumed aware of the general 
characteristics of the health industries. 

 
3.5 Data Analysis 

The data was analyzed with the help of ANOVA 
(Analysis of Variance) Technique. The ANOVA 
technique is important in the context of all those 
situations where we want to compare more than two 
populations such as in comparing the yield of crop 
from several varieties of seeds. In such circumstances 
one generally does not want to consider all possible 
Combination of two populations at a time for what 
would require a great number of tests before we 
would be able to arrive at a decision. 
 
4. Results and Discussion 

The questionnaire was distributed in 40 health 
industries taking 2 employees from each health 
industries and hence the total number of responses is 
80. The questionnaire was collected from all the 
health industries successfully with a very good 
response and then all the responses were analyzed. 
The mean score for each element was calculated. 
From these mean scores the most important elements 
are Customer Satisfaction (323), 5’s (289), Relation 
between Supplier and Hospital (260), Elimination of 
waste (243), Automation (212), Top Management 
Support (284), Education Program (221), Faster 
Communication (275), Error Prevention (279), Total 
Quality Management (283) and Total Productive 
Management (202) and the least important elements 
and these elements are Case Cart System (145), 
Primary Vendor Program (172), Respect for Human 
Resource (168), Customer Relationship Management 
(166), Job Satisfaction (155), House Keeping (165), 
Team Work (161), Standardization (180) and 
Planning (194) etc. 

Similarly the most difficult elements are 
Case Cart System (323), Total Productive 
Management got (316), Respect for Human Resource 
(307), Customer Satisfaction (218), 5’s (310), Error 
Prevention (220), Total Quality Management (244), 
Planning (311), Customer Relationship Management 
(225) and Job Satisfaction (303) and the least 
difficult elements are Elimination of Waste got (153), 
House Keeping (175), Team Work (177), 
Standardization (176), Relation between Supplier and 
Hospital (184), Automation (157), Top Management 
Support (185), Education Program (160), Faster 
Communication (165) and Primary Vendor Program 
(199) etc. 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 01, Issue 01, February 2013  
An Indexed and Referred Journal 
ISSN (Online): 2320-6608  
www.ijeam.com 
 

IJEAM 
www.ijeam.com 

81 
 

Then XY scatter chart is drawn between 
importance as abscissa and difficulty as ordinate. The 
axis crosses at their relative value of population mean 
(µ) i.e. for x axis it is 200 and for y axis its value is 
200. 

 
The first quadrant shows those elements which are 
highly important but difficult to implement. 

The second quadrant depicts those elements which 
are less important and very difficult to implement. 
The third quadrant demonstrates those elements 
which are less important but are easy to implement. 
The forth quadrant highlights those elements of 
VMI which are highly important and very easy to 
implement 

 

 
Fig. 4.1: XY Scatter Chart 

 

 

                                (1) Primary Vendor Program           (12) Team Work                                            
                                 (2) Relation between Supplier         (13) Error Prevention (Poka Yoke) 
                                           And Hospital                             (14) Planning 
                                 (3) Automation                                 (15) Standardization 

(4) Customer Satisfaction                 (16) Faster Communication 
(5) Case Cart System                         (17) Total Quality Management (TQM)   
(6) Top Management Support          (18) Total Productive Management (TPM)    
(7) Elimination of Waste                  (19) Customer Relationship Management       
(8) Job Satisfaction                           (20) Education Program 
(9) 5’s                                                          
(10) Respect for HR                                                 
(11) House Keeping (Orderliness, cleanliness, discipline, safety) 

 

According to the XY scatter chart plotted between importance and difficulties for implementing VMI elements 
in health industries of India, important results found can be indicated as in Table 4.1. 
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Table 4.1 Elements Which Are Important As Well As Easy To Implement 
S. 
No. 

          Element 
Value of Mean For 
Importance (0-400) 

Value of Mean For 
Difficulty (0-400) 

1. Top Management Support  284 185 

2. 
Relation between Supplier and 
Hospital 

260 184 

3. Faster  Communication 257 165 
4. Elimination of Waste 243 153 

5. Education Program 221 160 

6. Automation 212 157 
 
 
After this the data analysis was done by using 
Analysis Of Variance (ANOVA) technique. ANOVA 
technique is important in the context of all those 
situations where we want to compare more than two 
populations such as in comparing the yield of crop 
from several varieties of seeds. By using ANOVA we 
calculate F-ratio. This ratio is used to judge whether 
the difference among several means is significant or 
is just a matter of sampling fluctuation. For this 
purpose we look into the table, giving the value of F 
for given degree of freedom at different levels of 
significance. If the worked out value of F, as stated 
above, is less than the table value of F, the difference 
is taken as insignificant i.e. due to chance and the 
null hypothesis of no difference between sample 
means stands. In case the calculated value of F 
happens to be either equal or more than its table 
value, the difference is considered as significant 
which means the samples could not have come from 
the same universe and our F- limit is less than the 
calculated F value so we can say that the values of 
elements are significant. 

5. Conclusions 

In this work, various crucial issues of VMI have 
been analyzed on the basis of a case study. The 
following conclusions have been drawn: 

1. It has been observed from literature that 
VMI implies  

2. It has been concluded that Indian health 
industries have different priorities with 
respect to important and difficult elements 
of VMI. 

3. Most important elements of VMI for 
health industries are as follows: 

 

 
 

• Top Management Support 
(Mean=284), 

• Relation Between Supplier And 
Hospital (Mean=260), 

• Faster Communication 
(Mean=257), 

• Elimination Of Waste 
(Mean=243) , 

• Education Program (Mean=221), 
• Automation (Mean=212) etc. 

4. It has been observed that six elements 
are the most important and relatively less 
difficult to implement. These are 
Relation between Supplier and Hospital, 
Elimination of waste, Automation, Top 
Management Support, Education 
Program and Faster Communication. 

5. It has been finally recommended that 
Indian health industries should practices 
most important and less difficult 
elements at the initial stage of VMI 
implementation. 
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