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Abstract: Considering a supply chain with a supplier subject to yield uncertainty selling to a retailer facing stochastic demand,
we find that commonly studied classical coordination contracts fail to coordinate both the supplier’s production and the retailer’s
procurement decisions and achieve efficient performance. First, we study the vendor managed inventory (VMI) partnership. We find
that a consignment VMI partnership coupled with a production cost subsidy achieves perfect coordination and a win-win outcome;
it is simple to implement and arbitrarily allocates total channel profit. The production cost subsidy optimally chosen through Nash
bargaining analysis depends on the bargaining power of the supplier and the retailer. Further, motivated by the practice that some-
times the retailer and the supplier can arrange a “late order,” we also analyze the behavior of an advance-purchase discount (APD)
contract. We find that an APD with a revenue sharing contract can efficiently coordinate the supply chain as well as achieve flexible
profit allocation. Finally, we explore which coordination contract works better for the supplier vs. the retailer. It is interesting to
observe that Nash bargaining solutions for the two coordination contracts are equivalent. We further provide recommendations on
the applications of these contracts. © 2016 Wiley Periodicals, Inc. Naval Research Logistics 63: 305-319, 2016

Keywords:  supply uncertainty; stochastic demand; coordination; Nash bargaining analysis

1. INTRODUCTION Similarly, several days of freezing temperatures in Janu-
ary 2007 in California led to a 39% smaller orange crop than

L1. Research Questions in previous years; as a result, growers did not receive suffi-

Verasun Energy Corp., one of the world’s largest producers
of ethanol, operating 14 refineries and producing around 1.4
billion gallons of fuel annually, filed for bankruptcy in 2008.
According to the company’s press release on the matter, the
key reason for the bankruptcy filing was that the company suf-
fered significant losses in the third quarter of 2008 due to a
dramatic spike inits corn costs, as a result of unfavorable corn
yield, as well as historically unfavorable margins [32]. At the
court hearing on December 2008, Verasun obtained approval
to reject certain corn purchase contracts before the contracted
delivery date, which frustrated Verasun’s grain suppliers and
put a spike in the relationship between Verasun and its sup-
pliers, although some suppliers also said, “it is in everyone’s
best interest to have Verasun to stay viable as a long-term
customer of our corn.”[39].

Correspondence to: Yong He (hy @seu.edu.cn)

© 2016 Wiley Periodicals, Inc.

cient returns from processing oranges to cover their costs of
production [18].

Supply uncertainty is ubiquitous in many industries, espe-
cially in agriculture, pharmaceuticals, and electronics. This
uncertainty changes the dynamics of a supply chain in many
ways. An important question for both the downstream manu-
facturer (or retailer) and the upstream supplier would be how
to efficiently operate a supply chain in an environment with
both supply and demand uncertainties. Many angles could
be investigated to answer this question. This paper focuses
on the design of payment schemes and contracts. Without a
properly arranged supply chain contract, a supply chain mem-
ber might go bankrupt, upset other supply chain partners and
damage the long-term business relationship, as well as hurt
the end consumer. This paper investigates the performance
of a supply chain with both supply and demand uncertainties
under different types of contracts, and explores supply chain
contracts that achieve the best possible performance of the
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Managing Retail Shelf and Backroom Inventories
When Demand Depends on the Shelf-Stock Level
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nventory* displayed on the retail sales floor not only performs the classical supply function but also plays a role in
I affecting consumers’ buying behavior and hence the total demand. Empirical evidence from the retail industry shows
that for some types of products, higher levels of on-shelf inventory have a demand-increasing effect (“billboard effect”)
while for some other types of products, higher levels of on-shelf inventory have a demand-decreasing effect (“scarcity
effect”). This suggests that retailers may use the amount of shelf stock on display as a tool to influence demand and oper-
ate a store backroom to hold the inventory of items not displayed on the shelves, introducing the need for efficient man-
agement of the backroom and on-shelf inventories. The purpose of this study is to address such an issue by considering a
periodic-review inventory system in which demand in each period is stochastic and depends on the amount of inventory
displayed on the shelf. We first analyze the problem in a finite-horizon setting and show under a general demand model
that the system inventory is optimally replenished by a base-stock policy and the shelf stock is controlled by two critical
points representing the target levels to raise up/drop down the on-shelf inventory level. In the infinite-horizon setting,
we find that the optimal policies simplify to stationary base-stock type policies. Under the billboard effect, we further
show that the optimal policy is monotone in the system states. Numerical experiments illustrate the value of smart back-
room management strategy and show that significant profit gains can be obtained by jointly managing the backroom and
on-shelf inventories.

Key words: periodic-review inventory control; inventory-dependent-demand; retail backroom and shelf-space management;
dynamic programming
History: Received: August 2014; Accepted: March 2017 by Panos Kouvelis, after 3 revisions.

To this end, we develop policies that retailers can use
to replenish their stocks and subsequently allocate the
Inventory management and in-store logistics continue ~ available inventory between the store backroom and
to be key issues in retail operations. In recent years, the retail shelves while also taking into account the
retailers have increasingly benefited from the use impact of inventory on customers’ purchasing behav-
of inventory tracking and control technologies to ior and hence the total demand.

improve operational efficiency in store and channel For certain types of products, higher levels of
management; however, efforts in this direction appear ~ inventory might motivate the customers to buy more.
to have failed to coordinate the activities on the sales This demand-stimulating effect of inventory, which is
floor and ‘in the store backroom (Ton and Raman often referred to as the “billboard effect,” can be
2010). These technologies present opportunities to  explained by reasons such as increased visibility and
increase revenues through system-wide policies, for ~ awareness, and perception of the product’s popular-
example, by integrating inventory replenishment pro- ity, high quality and low price (Balakrishnan et al.
cesses with merchandising and marketing decisions 2004, Desmet and Renaudin 1998, Gallino et al. 2011,
such as shelf-space management (Bregman 1995, Con-  2013). Koschat (2008), and Wolfe (1968) find empirical
dea et al. 2012, Eroglu et al. 2012, Hariga et al. 2007).  evidence of the billboard effect in the sales of style
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ARTICLE INFO ABSTRACT

To investigate the competitive performance of supply chains in the real world, this paper presents a multi-agent
model of four three-level supply chains that apply different types of combined contracts by taking into account the
effects of vertical and horizontal competition between supply chains. We considered four experimental scenarios,
such as no change in the market, a change in consumer price preferences, a change in service preferences and
demand uncertainty. We then analyzed the impact that coordinating the combined contracts had on the
competitive performance of four supply chains and the relevant members in each scenario, which was based on
the results of agent-based simulation. The simulation results indicate that the combined contracts have no sig-
nificant impact on the overall profits or profit stability of the supply chains with coordination, but different
coordination mechanisms have different impacts on the profits and profit stability. The aim of this paper is to
provide suggestions to choose the appropriate types of combined contracts for multi-level supply-chains and their
members under a complex market environment.

Keywords:

Supply chain coordination
Competitive performance
Combined contracts

Complex market environment
Agent-based simulation

1. Introduction

The market environment facing enterprises has become much more
complicated and uncertain (Whang, 2015; Fleischhacker and Folk, 2015).
In such a complex market environment, enterprises that rely on them-
selves alone cannot achieve competitive advantage to meet the re-
quirements of complicated situations. Supply chain management is
becoming a key competitive weapon that has the ability to increase
operational efficiency, reduce costs and improve competitiveness. Thus,
the form of competition for enterprises is evolving from competition
among enterprises to competition among supply chains (Xiao and
Yang, 2008).

To obtain advantages in competition, all supply chain members are
expected to behave consistently to achieve supply chain coordination.
While centralized supply chain control assures channel coordination, it
may not be realistic. In decentralized control, the supply chain members
optimize local decisions without consideration of the impact that their
decision has on the other member's performance and on the overall
performance of the supply chain. Thus, there is a need for coordination in
the supply chain.

Supply chain contracts are effective instruments to conquer the

* Corresponding author.
E-mail address: zhenzi2003@163.com (Z. Li).
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conflicting objectives between supply chain members and to motivate all
members to be a part of the entire supply chain (Chan and Chan, 2010).
They ensure the provision of appropriate incentives so agents act in
accordance with the wishes of principals, as well as cause the benefits
and risks to be shared by both sides.

However, the supply chain structure is very complex and multi-level
in reality. Different types of contracts may be adopted between members
in different distinct interfaces for the various targets, thus forming the
case for combined contracts in supply chains. We take the sale of
household appliances as an example. As this type of product has short
product life cycles, retailers do not wish to stock products in large
quantity to avoid demand risk. However, upstream distributors can
obtain considerable profits by selling large numbers of products during
periods of strong sales. Distributors may therefore adopt a buy-back
contract to stimulate the retailer to order more products. To gain
competitive advantage on price, distributors and manufacturers usually
use a revenue-sharing contract, which allow distributors to obtain
products at a very low price; they will then allocate the profits through
negotiation.

The various types of combined contracts caused by the reasons stated
above will cause different effects on the numerous sectors of multi-
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What Is Wrong With Treating Followers
Differently? The Basis of Leader—-Member
Exchange Differentiation Matters

Xiao-Ping Chen
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Liang-Chieh Weng
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In this paper, we identify the basis of leader-member exchange (LMX) differentiation as a crucial
Jactor influencing the relationship between LMX differentiation and work group outcomes. Drawing
from the relational theories of procedural justice, we theorize members’ task performance and
organizational citizenship behavior (OCB) as the two main bases of LMX differentiation. We
hypothesize that LMX differentiation will be less negatively related to intragroup relational quality
and group proactivity when there is more task performance-based and/or OCB-based LMX dif-
Jerentiation within the group. Data from two field studies provide consistent evidence for the mod-
erating effects of these two bases of LMX differentiation. In addition, the results of Study 2 show
that the task performance-based LMX differentiation moderates the cross-level relationship
between LMX differentiation and members’ procedural justice perceptions. At the group level, the
procedural justice climate mediates the interactive effects of LMX differentiation and task perfor-
mance-based LMX differentiation on group proactivity but not on intragroup relational quality. We
discuss the theoretical and empirical implications of these findings in the organizational context.

Keywords: LMX differentiation; basis of LMX differentiation, intragroup relation, group
proactivity
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Research Summary: We €xannne we vaiue vi posuses
ties on firm performance in an emerging economy. Using
social exchange theory, we posit that political connec-
tions propel firms to engage more in proself and prosocial
activities, which mediate the relationship between politi-
cal ties and firm performance. The institutional environ-
ment moderates the dual mediations such that as the
institutional environment improves, the mediation effect
through proself engagement weakens, whereas the media-

Email: gracy.yang @sydney.edu.au . 5
R S tion effect through prosocial engagement strengthens. We

found support for these propositions by analyzing two
samples of firms in China: A surveyed sample of 363
small- and medium-sized firms and data from 2,780 pub-
licly listed firms from 1999 to 2014. Our findings shed
light on the strategic value of political ties, coinciding
with the development of institutional environments.
Managerial Summary: Political ties have been consid-
ered important for firm survival and performance in
emerging economies, as they enable firms to obtain criti-
cal information and resources to buffer uncertainty and
build up competitive advantages. Our study demonstrates
that what truly matters may not be a firm’s political ties
themselves but the firm’s strategic engagement in both
proself and prosocial activities in order to maintain social
exchange with governments. Also, our study reveals that
the development of institutional environments alters the
business—government exchange and influences a firm’s
proself and prosocial engagement differently, making the
value of political ties on a firm’s performance difficult to
predict.
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