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Abstract. The importance of supply chain management is becoming more and 

more prominent as enterprises continue to refine their management. This paper 

specifically analyzes the feasibility of VMI implementation in Company F. It 

describes that Company F determines the materials for which the VMI model is 

to be implemented by adopting the ABC classification method to classify raw 

materials. For this category of materials, Company F designed the VMI imple-

mentation program and select the suppliers suitable for promoting the implemen-

tation of VMI. Practice has shown that after implementing VMI, Company F has 

effectively improved the problem of inventory backlog, on-time delivery rate has 

been significantly increased, and the level of customer service has been im-

proved. 

Keywords: supply chain management; inventory management; vendor man-

aged inventory 

1 Introduction 

Vendor Managed Inventory (VMI) is a more advanced mode of managing inventory in 

supply chain management. Downstream enterprises share their inventory information 

and material demand plan to upstream enterprises, and upstream enterprises analyze 

this information to adjust their inventory in time and make production adjustments 

based on this information, which ultimately realizes inventory management, reduces 

inventory costs, and realizes the overall optimization of the supply chain.[1] The re-

search object of this paper is a U.S.-funded company - Company F, which is engaged 

in cutting and welding equipment and ancillary equipment manufacturing enterprises, 

with the continuous development of the company, the company's production and busi-

ness scope is getting bigger and bigger, the company is facing more and more signifi-

cant inventory problems, the cost of inventory is rising year by year, inventory turnover 

is low, the delivery period is long, and the production efficiency is low. Based on the 

basic theories of supply chain management and inventory management, this paper an-

alyzes the problems existing in the inventory management of Company F. Through the 

analysis of the results and problems achieved after the implementation of VMI in Com-

pany F for a period of time, it concludes that VMI is suitable for Company F, and at the  

  

© The Author(s) 2024
H. Cheng et al. (eds.), Proceedings of the 2024 4th International Conference on Enterprise Management and
Economic Development (ICEMED 2024), Advances in Economics, Business and Management Research 295,
https://doi.org/10.2991/978-94-6463-506-5_10

https://doi.org/10.2991/978-94-6463-506-5_10
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-506-5_10&domain=pdf


same time, it also gives small and medium-sized enterprises some reference signifi-
cance in the aspect of inventory management.[2]  

2 Feasibility Analysis of VMI Implementation in 
Company F 

There are certain preconditions for VMI implementation. Through the study of previous 
literature and research on enterprises that have implemented VMI, it is found that VMI 
implementation has the following conditions. 

2.1 Product Characteristics Requirements 

The material itself has a long life cycle with minimal possibility of change; the product 
quality is stable, no batch testing is required after the first certification, and the demand 
is high and predictable.[3]  

2.2 Vendor Inventory Management Capacity  

Supplier is an important participant in the implementation of VMI, bear the downstream 
manufacturer's inventory management tasks, but also need to be in accordance with the 
market specific production plan, material demand plan, timely replenishment, and the 
supplier should have excellent forecasting capabilities and inventory management ca-
pabilities, and the end of the operation of the time, the distance of the transport, to 
determine the corresponding goods inventory policy for the manufacturer to provide a 
more professional and high-quality service. The supplier should have excellent fore-
casting ability and inventory management ability.[4]  

2.3 Strategic Alignment of Upstream and Downstream Companies 

VMI can work on the basis of upstream and downstream enterprises' strategic align-
ment and the establishment of strategic partnerships. 

2.4 Improved Information System Support  

Another essential condition for the successful implementation of VMI is a well-devel-
oped information system. After receiving an order, the manufacturer will quickly carry 
out production planning to help suppliers meet their needs in a timely manner, thus 
facilitating the efficient operation of VMI.[5] Suppliers must understand the market de-
mand in a timely and rapid manner, and in this way, realize the transparency of indus-
trial information, and realize the accuracy of inventory management. 
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2.5 Good Logistics Support Platform  

An important factor in the success of VMI implementation is the availability of good 
logistics capabilities on both the supply and demand sides. The logistics platform in-
cludes a complete logistics infrastructure and a strong logistics operation capability.[6]  

2.6 Reasonable Risk Prevention Mechanisms  

In the past research, many scholars found that the supply and demand sides in the im-
plementation of the VMI process, the demand side from the beginning to the end can 
be profitable, the supplier in the implementation of the initial period is no profit to speak 
of, there may be a certain amount of loss, only in the long term only have a profit. 
Therefore, the implementation of VMI supply and demand sides in the profit and risk 
bearing is not equal, the supplier will be in the implementation of a period of time, will 
be unilaterally proposed to break the contract or reduce the quality of materials. For 
this reason, it is necessary to establish a reasonable risk prevention mechanism to avoid 
interruption of cooperation and other phenomena.[7]  

3 VMI Program Objectives 

Before designing a VMI, it is necessary to define the goal that inventory management 
should achieve for the organization. This objective is also the goal and direction of the 
enterprise in the implementation. Therefore, when developing the objectives of the in-
ventory management program, Company F sets the following objectives from the per-
spective of the supply chain. 

3.1 Reduce Overall Inventory Levels in the Supply Chain 

After the implementation of VMI, part of Company F's inventory is managed by sup-
pliers and safety stock is reduced due to timely information sharing. Suppliers can also 
adjust their inventory management strategies according to the inventory information 
shared by Company F and the demand plan. As a result, from the perspective of the 
entire supply chain, the overall inventory level has been reduced. 

3.2 Improvement of Inventory Turnover  

As the information of each node enterprise in the supply chain is shared and the infor-
mation in the process of information transfer is reduced, the inventory cost and produc-
tion cost are reduced, the utilization of production capacity will be increased, so the 
inventory turnover ratio will be improved accordingly.[8] The requirement of Group C 
to Company F is that the inventory turnover ratio should be increased by one turn com-
pared with the previous year after the implementation of VMI and it is to be increased 
year by year. 
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3.3 Shortening of Delivery Period  

After the implementation of VMI, the group management requested that the lead time 
be reduced to 30 days and eventually to 14 days. Because of information sharing, sup-
pliers can grasp the changes in demand in a timely manner, so that they can make a 
quick response to reduce the risk of affecting production due to lack of materials, and 
to a certain extent, shorten the delivery period of Company F. 

3.4 Enhancement of Cooperation with Suppliers to Improve the 
Overall Competitiveness of the Supply Chain  

After the implementation of VMI, the contact between Company F and suppliers is 
closer, and the suppliers can make corresponding material replenishment plan for Com-
pany F through the inventory information and material demand information provided 
by Company F. In this way, the suppliers can establish a long-term and stable cooper-
ative relationship with Company F, and finally achieve the win-win goal. 

4 VMI Operational Programming 

4.1 VMI Operating Model  

Generally, VMI is divided into four operation modes. Company F adopts its own mode 
according to its own production characteristics and the distribution of suppliers, and 
determines the specific mode according to the distance of suppliers, i.e., for factories 
within 100 kilometers from Company F, the goods are in the supplier's place, and the 
supplier carries out the decision-making and execution of inventory and manages the 
inventory, while the supplier has the ownership of the inventory. For distances greater 
than 100 kilometers, the third model is drawn upon, but the person dedicated to man-
aging the VMI is arranged by Company F, not the supplier. 

4.2 Operational Process Design  

VMI system usually includes 2 functional modules: Demand Forecasting Subsystem 
Module and Replenishment & Distribution Subsystem Module. The main role of the 
demand forecasting subsystem module is to determine the actual demand through sta-
tistical calculations by statistical tools, thus assisting suppliers to accurately forecast 
demand, the core of which is the integration of customer sales information and inven-
tory information. The replenishment and distribution subsystem module is mainly to 
effectively manage the inventory level and determine the distribution replenishment 
plan based on the production plan and current inventory.[9]  

Company F has adopted the following VMI process at this stage, based on the actual 
conditions of the internal and external environments. 

(1) When Company F receives a demand forecast from a customer, the planner enters 
it into the JDE system and generates a Material Requirements Plan (MRP) based on the 
Bill of Materials (BOM) of the product being manufactured, and generally updates the 
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system data every month based on the customer's most recent forecast. In addition, 
when receiving purchase orders from customers, the planner also enters the orders into 
the JDE system, and at the same time, imports the data from the JDE system into the 
EKS system every morning, and the purchaser generates the orders according to the 
order management module in the EKS system, and sends them to the corresponding 
VMI suppliers. The purchaser generates the order according to the order management 
module in the EKS system and sends it to the corresponding VMI supplier. 

(2) The supplier makes production arrangements based on Company F's Material 
Requirements Plan (MRP). In addition to preparing the quantities in the MPR plan, the 
supplier prepares a portion of safety stock for emergency orders. After receiving the 
formal order from Company F, the supplier will arrange the distribution plan to replen-
ish the goods to Company F's VMI warehouse. Incoming and outgoing materials are 
managed by Company F's warehouse management. 

(3) In order to ensure the supply of production materials, as well as the turnover and 
operation of the VMI warehouse materials, the supplier's control of the VMI warehouse 
materials shall be based on the maximum/minimum stock reserve of Company F's VMI 
materials. 

(4) After the materials to the VMI warehouse, the warehouse personnel immediately 
report to the IQC personnel to ensure that the materials in the VMI warehouse are qual-
ified products. 

4.3 Demand Projections  

Demand forecasting is crucial to the development of an enterprise. Good demand fore-
casting can balance an enterprise's production capacity, facilitate advance financing 
through the development of appropriate production and procurement plans, and further 
reduce the enterprise's production and operating costs. 

Company F's demand forecasts were provided by its customers. Generally, custom-
ers in the United States updated their forecasts every month, customers in Australia 
updated their forecasts every six months, and some other customers provided demand 
forecasts once a year, while others never provided demand forecasts at all. Since the 
implementation of VMI, Company F has required that the U.S. and Australia update 
their demand forecasts on a monthly basis because these two customers account for 
more than 85% of Company F's sales, and changes in their demand can have a signifi-
cant impact on Company F's and its suppliers' production schedules. Other customers 
are required to update their demand forecasts at least quarterly.  

Table 1 shows the statistics of demand forecast and actual demand of Company F 
for the past one year. From this table, it can be seen that since January 2021, the actual 
demand fluctuates with the forecast in a more balanced way, which is close to the com-
pany's requirements. This shows the importance of updating demand forecasts in a 
timely manner. 

Table 1. The ratio between the forecast and firm order 

 May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 
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Source of data: provided by clients of Company F 

4.4 VMI Inventory Setting  

The material demand of the enterprise is not static, the demand always fluctuates with 
the market sales situation. At the same time, the supplier will also be due to a variety 
of man-made or natural factors of the impact of delayed delivery. Therefore, in order 
to better meet the demand for materials, we need to set up a safety stock before the 
implementation of procurement.[10]  

The company implements VMI and focuses on the setting of four quantities: Safety 
Stock (SS), Maximum Stock (Qmax), Minimum Stock, and Economic Order Quantity 
(EOQ). The setting of the quantities in company F is as follows. 

(1) Safety stock (SS)  
Company F's SS is calculated by combining the previous year's sales data and de-

mand forecasts to determine the daily requirement, multiplied by the lead time (22 
days), and then multiplied by a safety factor of 1.05~1.2, which depends on the suppli-
er's on-time delivery rate and lead time. The size of the safety factor depends on the 
supplier's on-time delivery rate and the length of the delivery period. If the on-time 
delivery rate and the delivery period are short, the safety factor will be set low. For 
example, a material 1435-0067, the annual sales data for 2014 is 10,000 units, the fore-
cast for 2021 is 8,000 units, the delivery cycle is 45 days, the annual effective produc-
tion time is calculated as 300 days, the specific calculation of the SS volume. 

SS = (10,000 + 8,000) X 22 X 1.20 / (2 X 300) = 792  
(2) Maximum stockpile (Qmax)  
There is no standardized method for maximum inventory levels. Maximum stock 

levels are set in order to control the capital employed in inventory and to accelerate the 
capital turnover of inventory. 

In business practice, some companies use the following calculation method to cal-
culate the maximum inventory level. company F uses the same formula, and the maxi-
mum number of days of inventory is based on 22 days. 

Qmax = Average Daily Production X Maximum Days in Stock (Equation 4.1)  
(3) Minimum stockpile (Qmin)  
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The minimum stock level is set so that there is a certain amount of inventory that 
will not affect production or shipment in the event of non-arrival.Company F Qmin is 
set by the following formula, and the minimum procurement cycle is measured in 11 
days. 

Qmin = Average Daily Production X Minimum Purchase Lead Time (Equation 4.2)  
(4) Economic order lot Q*  
Company F's economic order lot is modeled using the classic economic order lot 

model. The formula of this model is:  
Q*= 2DC / H (Equation 4.3)  
D in the formula represents the total annual demand, C represents the cost of a single 

order, and H represents the annual inventory holding cost per unit of product. 
For Company F, the total annual demand D can be derived from the forecasting 

method, C can be calculated based on historical data, and the annual inventory holding 
cost per unit of product H can be derived from the annual financial report of the enter-
prise, combined with a reasonable apportionment based on experience. 

5 VMI Implementation Steps 

5.1 Determination of Materials for VMI Implementation  

Company F is a processing trade enterprise, so the procurement of raw materials from 
abroad accounts for 20%~30% of the domestic procurement. Considering the delivery 
cycle and transportation cost of these imports, these raw materials are not included in 
the scope of VMI implementation. Secondly, for the raw materials purchased domesti-
cally, according to the preliminary screening of product characteristics (see Table 2), 
Company F has selected stamping parts, machined parts, red punching parts, instru-
mentation and packaging materials as the preferred products for the implementation of 
VMI. 

Table 2. Types and specification of raw material 

Type of raw materials 
unit vol-

ume 
unit 

weight 
unit value 

Delivery time 
(days) 

Stamping small repetition general 30 

Machined parts big 
unim-
portant 

general 30 

Red Punch small repetition general 30 

Fasteners small 
unim-
portant 

lower 21 

Meter (i.e. measuring in-
strument) 

big repetition high 45 

PCBA circuit boards small 
unim-
portant 

high 60+ 

Electric cable small repetition high 45 
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Source: Company F procurement data 

5.2 Selection of VMI Suppliers 

The determination of suppliers is mainly based on the analysis of supplier risk, which 
mainly includes four aspects of quality risk, capacity risk, delivery risk and financial 
risk to be analyzed. 

Company F has 185 suppliers, of which 25 are foreign suppliers and the remaining 
160 are domestic. Among the domestic suppliers, 64 are from Ningbo area. One sup-
plier is finally selected. 

6 Evaluation of the Effectiveness of VMI Implementation 
in Company F 

This paper focuses on the evaluation of VMI before and after implementation in terms 
of inventory cost, inventory turnover, on-time arrival rate, customer service level, pro-
curement lead time, supplier transportation cost and supplier cooperation. 

6.1 Reduction in Inventory Costs s 

This paper focuses on comparing the changes in inventory before and after the imple-
mentation of VMI in Factory L and Company F to illustrate the impact of the imple-
mentation of VMI on inventory levels. As show in table 3. 

Table 3. Inventory of L factory and F company in 2021 

plan
t 

Jan Feb Mar Apr 
Ma
y 

Jun Jul Aug Sep Oct Nov Dec 

L 
Fact
ory 
K$ 

230 210 212 208 205 250 225 203 200 185 180 182 

Co
mpa
ny 
F 

K$ 

2,83
2 

2,95
7 

3,34
1 

3,10
5 

3,01
8 

2,97
5 

2,94
6 

2,90
4 

2,79
3 

2,58
4 

2,48
5 

2,37
0 

Data source: Inventory data collated from Company L and Company F 

Injection molded part small 
unim-
portant 

general 30 

Packaging material big 
unim-
portant 

general 25 
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6.2 Increase in Inventory Turnover (ITO)  

Inventory Turnover (ITO), which is planned to forecast the cash flow of the entire com-
pany from a financial point of view, is used to appraise the level of demand and supply 
chain operations throughout the company.F The company's Inventory Turnover (ITO) 
is dynamically tracked in terms of cost of products sold per month/value of inventory 
at the end of the month. 

When Company F was operating traditional inventory management, the ITO was 
between 5.5 and 6.5. A few months after the implementation of VMI, the ITO improved 
significantly. As show in table 4. 

Table 4. ITO of F company 

Source: Data collated from Company F's annual report 

6.3 Increased On-time Delivery (OTD) Rate  

As a result of VMI, the supplier is aware of the quantity of Company F's inventory in a 
timely manner and is able to proactively arrange for deliveries.  

As a result, on-time arrival rates have improved. 
In the case of Plant L, Table 5.3 shows a comparison of the on-time arrival rates for 

the first half of 2021 and the second half of 2021.  
The graph shows that since the implementation of VMI in May, the on-time arrival 

rate has improved significantly. 

Table 5. OTD of L factory in 2021 

 Jan Feb Mar Apr 
Ma
y 

Jun Jul Aug Sep Oct Nov Dec 

pla
nt 

Ma
y 

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr 

An
nu
al 
sal
es 
K$ 
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26 

192
03 
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18 

190
31 
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29 

178
53 

174
13 

178
27 

131
20 

149
78 

146
24 

In-
ve
nto
ry 
K$ 

301
8 

297
5 

294
6 

290
4 

279
3 

258
4 

248
5 

237
0 

230
6 

185
8 

205
3 

197
9 

IT
O 

6.1 6.4 6.5 6.6 6.8 7.2 7.2 7.3 7.7 7 7.3 7.4 
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95.7
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96.8
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0 

97.5
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98.0
0 

98.2
0 

98.5
0 

Data source: L Factory Sales Order Detail Data 

6.4 Increased Level of Client Services  

The level of customer service can be measured by two indicators of how quickly Com-
pany F responds to orders. One indicator is on-time shipment (OTS) and the other is 
lead time (LT). 

(1) On-time shipment (OTS). After the implementation of VMI, Company F's on-
time shipment (OTS) rate increased from about 95% to about 97% because the suppliers 
got the demand plan of Company F in time. Table 6 shows the statistics of OTS of 
Company F before and after the implementation of VMI. From the table, it can be seen 
that since the implementation of VMI in May 2021, the OTS of Company F has been 
improved. 

Table 6. OTS of F company in 2021 

 Jan Feb Mar Apr 
Ma
y 

Jun Jul 
Au
g 

Sep Oct Nov Dec 

OT
D 

(%) 

94.7
0 

94.
50 

95.2
0 

94.9
0 

95.
50 

95.
50 

95.
70 

96.
00 

96.2
0 

96.
50 

96.4
0 

97.0
0 

Data source: L Factory Sales Order Detail Data 
(2) Lead Time (LT) Company F had set the lead time at 60 days since its establish-

ment, but in September, the fifth month after the implementation of VMI, the lead time 
was reduced from 60 days to 55 days, which is a reduction, but still a long way from 
the target of 30 days set by the company. 

7 Conclusion 

The above analysis shows that the implementation of VMI in Company F is feasible 
and necessary. By implementing VMI, Company F can improve the inventory backlog 
problem, on-time delivery rate and customer service level. However, the implementa-
tion of VMI also faces some challenges, such as supplier selection and cooperation, 
information sharing and communication mechanism establishment. Therefore, Com-
pany F needs to focus on strategy adjustment and continuous improvement during the 
implementation process to ensure the successful implementation of VMI and bring ex-
pected benefits. 
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