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ABSTRACT 

There are many choices in the market regarding the information system that can be used to connect 
the supply chain information flow. However, there are questions to the users on which platform to 
use. In the market, there are many proprietary systems. However, the notion of open standard has 
proved valuable to many supply chains that have communicated within the supply chain through a 
common open standard.  
 
There are many open standard platforms available to exchange information within a supply chain. 
Though not a perfect standard, EDI has been adopted widely during the past decades and is the 
dominated way of exchange information. However, with the rise of the internet technology, new 
standard such as ebXML and RosettaNet have gained the adoptions in the industry as well.  
 
This research develops a framework to characterize the benefit of using a proprietary platform 
versus the benefit of following an open standard platform. We also analyze the structure of 
competition and industry implications in terms of pricing, adoptions and supply chain welfare. An 
analysis on the adoption of an open standard is carried to show the benefits. 
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1. Introduction 

The importance of information sharing inside supply chain has been largely accepted 
among researchers and practitioners as a key driver to increase supply chain efficiency (Lee and 
Whang 1997).  Therefore the role of information technology in supply chain management has been 
largely studied. Companies in virtually every supply chain, especially those in rapidly changing 
market environments such as high-tech industry, fashion industry, and retail industry, rely on 
information technology (IT) investments to improve the quality of their products and services 
(Prahalad and Hamel 1990). There are many choices in the market regarding the information system 
that can be used to connect the supply chain. In order to be successful in B2B implementation, an 
automated information system is needed. However, there are questions to the users on which 
platform to use. Once the decision is made, it is difficult to change the platform technology later as 
there are switching costs. These switching costs can be in the form of initial financial investment and 
skill re-learning process.  

The choice of an information technology platform may be proprietary or open standard. The 
choice of the platform will affect the way information flows inside the supply chain. A proprietary 
platform is based on the technology created and maintained by a closed community or even by a 
single provider company. A proprietary platform may yield benefits to the users for its relative 
easiness to integrate with the existing backend system. Therefore, in some cases, a company may 
adopt a proprietary platform to link its supply chain through the encouragement of its current 
provider.  

An open standard, on the other hand, is developed and maintained by an open community. 
An open standard platform can facilitate the flow of information from different companies inside the 
same supply chain, regardless of the backend systems being implemented inside the companies.  
Recent development in the open standard has proved valuable to many companies that have 
communicated within the supply chain through a common open standard. 

With the emergence of the Internet, data interchange using the Internet infrastructure has 
emerged as a viable platform for commerce, particularly due to the eXtensible Markup Language 
(XML) specification. XML-based dialogs among applications at different enterprises can define 
business processes between trading partners. There are many platforms that encompass the aspect 
of business to business information exchanges. Such technology platforms include proprietary 
platform such as Microsoft Biztalk, Ariba cXML, SAP, Oracle, CommerceOne xCBL and open 
standard technology platforms such as ebXML and RosettaNet.  

Many times ERP software companies will encourage their existing customers to connect 
their supply chain information system with their proprietary platform. This leads to more expensive 
investment in IT to the customers. However, standard technology platform, EDI or XML-based alike, 
can reduce the expense in the long run 
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The objective of this paper is to analyze the strategic differences between proprietary and 
open source technology platforms, and study the implications for the software industry. In this 
research, we model the situation where a simple supply chain, with one supplier and one retailer, 
rely on technology platform offered by a technology provider. The technology platform is used to 
connect the transactions between the retailer and the supplier. We model the cases where the 
technology provider can choose to use either a proprietary technology or an open standard 
technology and analyze the results using a three-player Stackelberg game. 
 
2. Literature Review 

The study on supply chain information technology has been largely studied since the 
emergence of Electronic Data Interchange (EDI) technology. EDI provides the common platforms by 
which trading partners can perform inter-company, computer-to-computer exchange of business 
documents in standard formats (Hinge 1988). EDI promises benefits such as reductions in 
paperwork, personnel and inventory costs, order lead time, and data errors (Stern and Kaufmann 
1985). EDI has been largely adopted and studied, especially in retail industry (Kreuwels 1992, Carter 
and Fredendall 1990, Kekre and Mukhopadhyay 1990). Aside from the study on the efficiency of 
EDI, Raghunathan and Yeh (2001) analyzes the impact of information sharing and continuous 
replenishment program (CRP).  However, Electronic Data Interchange (EDI) over private networks 
has shown limitations of cost and rigid format specification that have precluded widespread adoption. 
Further, due to its one-to-one connection and batched nature, EDI is not well-suited to intensive real-
time information exchange and application integration needed for supply chain activities such as 
collaborative forecasting and inventory management (Gosain et. al. 2003).  
 There are many research papers on the competition between proprietary software and open 
source software. Using the case of Microsoft and other open source software such as Linux and 
OpenOffice as a case study, the literature in this field examines the nature of the competition in the 
software industry. For example, Johnson (2002) and Lerner and Tirole (2001, 2002, 2005) examine 
the open source technology from an economic perspective. However, open standard technology and 
open source software are different concepts. The closest research to our problem is Economides 
and Katsamakas (2006) which examines the problem of competition between a proprietary software 
and open source software. However, the paper focuses on the software industry and not on the 
effect on supply chain relationship, which is the focus of this paper. 
 
3. Model 

In this section, we develop two Stackelberg game models to analyze two scenarios on the 
adoption of technology platform in a supply chain for transferring information. First, a model for 
proprietary platform is presented. Then an open standard platform is modeled and analyzed. We 
assume three players in the model, each acts noncooperatively to maximize own profit. We assume 
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that the technology provider has the monopoly power and is the first mover in the game by setting 
the price of the service s0 and s1 to the supplier and the retailer simultaneously. Then the supplier 
chooses the wholesale price it wants to sell to the retailer or p. In the final stage, the retailer reacts 
by choosing the quantity to satisfy the demand of the product or q.  
 
3.1. Proprietary Platform Model 

Consider a setting with one proprietary platform adopted in a supply chain with one supplier 
and one buyer. It costs the supplier s0 and the buyer s1 to adopt the technology. These costs may 
include the service fee from the platform firm and the learning cost for the employees to learn the 
technology. We assume a linear demand structure for the final product faced by the retailer. The 
inverse demand function of the final product is w(q) = a f bq, where q is the amount of product sold. 
The constant a represents the maximum price that will result in zero unit sold, while the constant b 
represents the sensitivity of the price to demand of the product. 

We assume that the technology platform has the bargaining power to set the service 
charges s0 and the buyer s1 to maximize its profit since it has the monopoly power. Then the 
supplier reacts by setting the price p to maximize its own profit. We assume that the marginal 
production cost of the product is normalized to be zero and is not included in the model. Finally the 
retailer chooses quantity q to supply to the market so as to maximize its own profit. We analyze this 
situation by using a three-player Stackelberg game. We assume that firms set prices 
noncooperatively, and we characterize the subgame-perfect Nash equilibria. 

 
 

We first derive the retailer reaction function by analyzing the last stage of the game. The 
retailer profit is defined as πR(q) = q*[w(q) 
 p 
 s1]. The last stage necessary condition for profit-
maximizing retailer requires that qR ∂∂ /π = 0. With w(q) = a 
 bq, the retailergs reaction function is 
q* = (a 
 p - s1) / 2b. This means that, as the supplier increases the price p, the retailer will decrease 
the order quantity to be sold to the market. 

Proprietary 
Technology 

Supplier 

Retailer 

s0 

s1 

p 
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In the second stage of the game, the supplier chooses price p, anticipating the retailer 
reaction in the last stage. The supplier maximizes its own profit function πS(p) = (p f s0)*q(p). By 
substituting the retailergs reaction function into the supplier profit function and applying the necessary 
condition to maximize the profit, we have  

)2
1)(()(*0/ 0 bsppqpS −−+==∂∂π  

Or 
2

* 10 ssa
p

−+
= . 

Notice that 0/ 0 >dsdp , this means that the optimal price p* will increase as the service 
cost of using the technology by the supplier increases. On the other hand, it is interesting to see that 

0/ 1 <dsdp . Thus, the price p* will decrease if the cost of adopting the technology platform by the 
retailer, s1, increases. This shows that at equilibrium, the supplier has to reduce the wholesale price 
as the cost of adopting the technology by the retailer increases. 

Finally, in the first stage of the game, the technology platform firm will try to maximize its 
profit by setting the service fee s0 and s1 to the supplier and the retailer, respectively. The 
technology provider firm optimizes its profit, anticipating the reaction functions both from the supplier 
and the retailer. The platform firm profit function is Tπ = (s0 + s1)*q(s0, s1). The technology provider 
firm maximizes its profit by choosing the value of s0 and s1 simultaneously. This results in the next 
proposition. 
 
Proposition: It is optimal for the technology provider to charge equal service fee to both the supplier 
and the retailer. Namely, it is optimal for the technology provider to set s0 equals to s1. 
Proof: The necessary condition for the profit maximization of the technology provider requires that 

0// 00 =∂∂=∂∂ ss TT ππ . Therefore, )4
1)((),(0 1010 bssssq −++= where 

bssassq 4/)(),( 1010 −−= . Solving this equation yields 2
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This theorem yields the following results. 
 

Corollary: The equilibrium quantity to be supplied to the market is b
aq 8* = . 

Proof: From the reaction function of the retailer, q* = (a 
 p - s1) / 2b, and the reaction function of the 

supplier, 
2

* 10 ssa
p

−+
= , we have bssassq 4/)(),( 1010 −−= . Since the optimal 

410
ass == , therefore, b

aq 8* = . 
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3.2. Open Standard Model 
We now consider the open standard model. With open standard, the technology provider 

will charge a different fee than s0 and s1 since the firm does not have to develop and maintain its 
own technology, but follows a well-defined standard technology platform. We use the new notations 
c0 and c1 to represent the cost of learning and implementing the open standard technology by the 
supplier and the retailer, respectively.  
  

 
 

Following the same Stackelberg game sequence as in the proprietary model, we have the 
similar results by replacing s0 with c0 and s1 with c1. Therefore, the choice of the technology, 
proprietary or open standard, will affect the costs faced by the supplier and the retailer inside the 
supply chain. Therefore, we have the retailer reaction function q*ST = (a 
 c0 - c1) / 4b and the 

supplier reaction function
2

* 10 cca
p ST

−+
= .  From the reaction functions, we can see that if c0 

< s0 and c1 = s1, then q*ST > q*PT and p*ST < p*PT. This means that if the open standard leads the 
technology provider to charge less to the supplier, the supplier can sell more products but at less 
price. On the other hand, if c0 = s0 and c1 < s1, then q*ST > q*PT and p*ST > p*PT. This means that if 
the open standard adoption causes the technology provider to charge less to the retailer, then the 
supplier can sell more units at higher price, leading to higher profit. Notice also that if the technology 
provider charges less to both players in the supply chain, they can see more products. That is, if c0 
< s0 and c1 < s1, then q*ST > q*PT. 

Therefore, it can be beneficial to the supplier if adopting a new technology means that the 
retailer pays less for the information technology. In that case, the retailer will pass on the benefit 
back to the supplier in terms of bigger order and higher price. On the other hand, if the new 
standard costs the retailer to pay more, the supplier will have to reduce the wholesale price and be 
able to sell less quantity. 
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4. Conclusions 

In this research, we model the situation where a simple supply chain, with one supplier and one 
retailer, rely on technology platform offered by a technology provider. The technology platform is 
used to connect the transactions between the retailer and the supplier. We model the cases where 
the technology provider uses proprietary technology and open standard technology. From the 
analysis, it shows that in a proprietary platform situation, it is optimal for the technology provider to 
charge equal service fee to both the supplier and the retailer. However, this may not be true in the 
open standard case when the impact of service charges will affect the profit of the supplier and the 
retailer. Namely, if the open standard adoption causes the technology provider to charge less to the 
retailer, then the supplier can sell more units at higher price, leading to higher profit. 
 
This paper examines a simple case where firms in a supply chain rely on one technology provider 
firm to implement the information system for them. The choice of the proprietary platform or open 
standard platform is decided by the technology provider firm. One possible extension to this scenario 
is to examine the network externalities effect of having more companies joining the network. Another 
possible future work is to examine the scenario of switching from one technology to another 
technology.  
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