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ABSTRACT 
 
Nowadays sharing demand information between retailers and their upstream 

suppliers in a supply chain (SC) becomes popular. However, as the relationships 
among companies (players) in a SC are changing from “subordinate” to 
“coordinate”, benefits of sharing demand information should be clarified so that 
players owned by different company will provide their information positively. In 
this paper, the effect of sharing demand information on production planning in a SC 
is confirmed. Two ways of using shared demand information for production 
planning are discussed, and the way of making production plan with a permitted 
adjustment range of demand information is testified to perform better. 
 
KEYWORDS:  
supply chain management, information sharing, production planning 
 
INTRODUCTION 
 
In a supply chain (SC), where companies (also called players) forecast their 

market demands independently from the retailers, distributors, manufacturers, and 
the manufacturers’ suppliers, actual end-users’ needs are hardly conveyed correctly 
from the retailers (who are nearest to the end-users) to suppliers, so that problems 
such as low capacity utilization, excessive inventory may occur especially for 
upstream players. In order to make up this problem, information sharing of demand 
forecast between retailers and their upstream suppliers is required. 
 
By sharing demand information, companies in a SC can quickly deal with the 

end-users’ needs and smoothly execute the replenishment activities. The effects of 
information sharing on management performances, such as inventory trimming, the 
reduction of sales opportunity loss and so forth, have been reported in both 



academic researches and case studies. In most of these cases, downstream players 
provide their demand forecast information to the upstream players unconditionally, 
and then the upstream players can make their own production plans with the given 
value. This can run well because all these players belong to one parent company. 
 
However, with the development of e-marketplace, and the appearance of virtual 

enterprise, nowadays businesses tend to be divided horizontally so that the 
relationships among players in a SC are changing from “subordinate” to 
“coordinate”. Thus, how to share information with players possessed by different 
parent companies becomes a big problem for SC’s management. In order to solve 
this problem, a neutral service center that is independent to the players appears to 
collect information of players and provide them their necessary information such as 
the demand forecast information. At the same time, sharing information with 
players under contracts also comes to the front. This style of a supply chain is 
considered to become popular in the future, because upstream players can decide 
their production plans based on (not just follow) the shared demand information 
with a permitted adjustment range considering their own production efficiency. 
 
In this paper, production planning in a supply chain is focused on; influence of 

information sharing and the ways of that are examined. Our purpose is to clarify the 
situation which way of information sharing may perform better. 
 
MODELS OF PRODUCTION PLANNING IN A SUPPLY CHAIN 
 
 In this paper, only the models with three levels (i.e.: detailers, manufacturers and 
suppliers) are covered as the object of our study. The definitions of each model are 
shown below. 
 
• Production planning without sharing demand information (Model 1) 
 
In this model of a supply chain, each player forecasts its demand independently 

and decides its production plan with the purpose of maximizing its production 
performance. As players of each level (retails, manufacturers and suppliers) 
forecast the demands based on their own previous sales results, thus actual 
end-users’ needs are hardly conveyed correctly from the retailers (who are nearest 



to the end-users) to suppliers. Thus problems may occur especially for suppliers, 
such as low capacity utilization, excessive inventory, and poor customer services. 
 
• Production planning faithfully based on shared demand information  

(Model 2) 
 
In this model, future demand quantities of end-users are forecasted by retailers and 

are provided to manufacturers. Manufacturers then use the derived values to 
calculate their production amount and give this information to their suppliers. Thus, 
in this case, the accuracy of demand forecast conducted by the downstream players 
will largely influence those conducted by the upstream players. Especially the 
accuracy of retailers’ demand forecasting will largely influence the performance of 
the whole chain. If the accuracy of retailers’ demand forecast is poor, the derived 
values are largely different from the actual ones, so that the sales opportunity losses 
and excessive inventory of the whole chain may amplify. 
 
• Production planning based on shared demand information with a 

permitted adjustment range (Model 3) 
  
 In this model, demand information is provided to upstream player with a permitted 
adjustment range. In this kind of a supply chain, manufacturers and suppliers do not 
have to just follow what they are told. They are also allowed to re-calculate their 
required production quantities within a given extent (represented as 
degree-of-freedom “α”) in order to maximize their profits. 
 
In this model, if α is given too large, the problem occurring in model 1 may be 

caused here also. 
 
SIMULATION MODEL 
 
The simulation conditions of the 3 models are shown below. 
 
 
 
• Model 1 



 Demand forecasts by retailers, manufacturers and suppliers are all calculated 
based on the simple regression model. 
 
 The quantity of retailers’ order in each period is determined by considering 
replenishment lead-time (period) from order to delivery. The quantities that will be 
supplied during the period and inventory surplus are also considered too. When a 
manufacturer decides its order amount, the production lead-time is considered in 
addition to the parameters mentioned above. Orders by both retailers and 
manufacturers are placed every time period.  
 
Production quantity of a manufacturer is determined by considering the 

maximization of its profit, which is calculated with sales account, inventory costs, 
machine operation expenses, personnel expenses, overtime work expenses, 
components expenses and so forth. As the forecasted demand quantity and the 
manufacturer’s production capacity are given, all possible alternative production 
plans are listed, the profits that can be derived from each plan are calculated and the 
best one is chosen. Production quantity of a supplier is decided from the same 
viewpoint as that of a manufacturer.  
 
• Model 2 
In this model, product quantities may required of each period for manufacturers 

are given by the retailers. If the required quantity exceeds to the production capacity, 
the manufacturers will just produce the maximum quantities they can provide. If the 
production capacity is enough, then they will use the same algorithm mentioned in 
model 1 to determine the production quantity considering their already given orders 
to maximize the productivity. The situation of suppliers is the same as that of 
manufacturers. 
 
• Model 3 
 In this case, a degree-of-freedom α ( 10 ≤≤ α ) is also given, besides the forecasted 
downstream players’ demand amount Q. Therefore manufacturers can determine 
production quantity considering their profits and productivities, within the limit 
calculated as Q multiplied by )1( α± . 
 
In order to clarify the relationship between end-users’ demand fluctuation and the 



performance of a SC, we tentatively create “actual” quantity demands of retailers 
and those of manufacturers by giving a prediction error coefficient ( 11 ≤≤− β ) to 
the forecasted demand. For example, if β  is 10%, the “actual” quantity will be 
110% of the forecasted value. We change the size of prediction error coefficient to 
examine what will happen in these 3 types of production planning in a SC. We also 
change another parameter, the degree-of-freedom α, in order to clarify the 
influences of it on SC’s performance in model 3. 
 
In each experiment, one retailer, one manufacturer and 4 suppliers are set, types of 

products are 3 and the simulation time is 100 consecutive time periods. In order to 
evaluate the performance of a SC, we propose 3 criterions. One is the total 
inventory quantities of the whole chain, which is used to evaluate the inventory of a 
SC. The other two ones are used to evaluate the production efficiency of the 
manufacturer or suppliers, which are calculated with the next formulas. 
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SIMULATION RESULT 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Size of β  and the total inventory quantities in a SC 
Figure 1 shows an example of the relationship between prediction error size and 
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total inventory quantities in a SC. It is obviously that model 1 and 2 have less 
inventory than model 1. Therefore, sharing demand information is effective on 
decreasing inventory value of the whole supply chain.  
 
In order to clarify the difference between model 2 and 3, production efficiencies of 

the manufacturer are inquired. Figure 2 show one result of the experiments. 
 
 
 

 
 
 
 
 
 
 
 

Figure 2.  Size of β  and the manufacturer’s production efficiency 
  
 The production efficiency is almost the same when size of β  is small (which also 
means the demand fluctuation is small). However, when the demand fluctuation is 
large, making production plan based on the shared demand information with a 
permitted adjustment range (model 3) especially perform better than model 2 in 
where production plan is just faithfully made based on the demand information.  
 
 This is because when end-users’ demand fluctuation turns larger, demand 
distortion will amplified from the retailer to suppliers in model 2. However, in 
model 3, as demand quantity is allowed to be adjusted, therefore demand distortion 
can be decreased by considering the size of α. 
 
 Figure 3 shows the influence of α on production efficiency as an example. 
Production efficiency can be increased by controlling the size of α considering the 
size of demand fluctuation. 
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Figure 3.  Size of α and the manufacturer’s production efficiency 
 
CONCLUSION 
  
In this paper, effects of sharing demand information in a supply chain on both 

decreasing inventory value and increasing production efficiency are reconfirmed. 
When sharing demand information for production planning, the SC performs better 
if the players are allowed to adjust demand quantity in the permitted range 
considering their own profits and productivities. However, there are still a lot of 
problems remain to be solved, such as how to determine the adjustment range 
considering the demand fluctuation, and so forth. 
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