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Abstract 

The problem of insufficient incentives for functional logistics service providers by 
logistics service integrators seriously hinders the development of logistics service 
supply chains. The article expounds the conceptual research situation of logistics service 
supply chain, summarizes the research status of incentive contract of logistics service 
supply chain, and discusses its future research direction. 
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1. The concept of logistics service supply chain 

As early as 2004, American scholar Lisa M. Ellram et al. wrote " Council of Supply Chain 
Management Professionals", indicating that service departments are important in supply chain 
management and gave The general model of the service supply chain [1]. This signifies that the 
service supply chain has been formally proposed and continues to receive the attention of many 
researchers. As an important part of the service supply chain, the logistics service supply chain 
has also attracted the attention of scholars. However, because the current research on the 
logistics service supply chain in China is still in its infancy, and the logistics service supply chain 
itself involves many nodes, the operating environment For issues such as complexity, related 
research has not yet formed a system, and the concept has not yet formed a unified definition. 

The Council of Supply Chain Management Professionals (CSCMP) believes that logistics services 
should be completed by many logistics node companies in the supply chain. No single logistics 
node company has the ability to independently complete the logistics service process. Tian Yu 
(2003) first stated that the logistics service supply chain is composed of integrated logistics 
service provider suppliers→ integrated logistics service providers→ manufacturing and retail 
enterprises, and the supply chain model led by integrated logistics service providers[2]. On the 
basis of this research, Yan Xiuxia, Sun Linyan et al. (2005) further define the logistics service 
supply chain as rounding a core enterprise of logistics services chain, On the basis of this 
research, Yan Xiuxia, Sun Linyan et al. (2005) further define the logistics service supply chain 
as the core enterprise of logistics services, using modern information technology to control the 
chains' logistics, information flow, capital flow, etc. In order to achieve service value and user 
value The value-added process [3]. Cui Aiping and Liu Wei (2008) added the definition of 
logistics service supply chain on the basis of previous studies, including the integration of 
service capability management, service process management, service performance 
management and customer value management [4]. Liu Wei and Gao Zhijun (2012) summarized 
the connotation and structure of the logistics service supply chain, and proposed that the 
theoretical basis of the logistics service supply chain is the enterprise logistics network, and the 
research paradigm of the logistics service supply chain is the service-leading logic [5]. 
Furthermore, Gao Zhijun and Liu Wei (2014) pointed out that in the logistics service supply 
chain, logistics integrators propose solutions based on customer requirements, while 
integrating the resources of service providers, customers and intermediaries to achieve value 
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creation [6]. Song Zhigang and Zhao Qilan (2015) conducted in-depth research based on the 
perspective of supply, showing that the logistics service supply chain has gradually formed a 
theoretical framework in terms of management elements, structural systems, interest 
coordination, and value creation[7]. Gao Zhijun and Zhu Weiping (2017) concluded that the 
logistics service supply chain is a part of the product supply chain. As a core enterprise, the 
logistics service integrator integrates  capabilities, value flow and logistics relationships, and 
finally realizes the "five flows" intergration of the service flow  , Information flow, capital flow, 
knowledge flow and value flow   on the logistics service supply chain. [8]. 

According to the above-mentioned literature analysis, although scholars have studied the 
relevant concepts of the logistics service supply chain from different focuses, they still have a 
basic unified consensus, that is, the logistics service supply chain is based on the customers' 
logistics service needs. And the core enterprise Logistics integrators provide logistics 
customers with solutions and integrate the logistics capabilities of various functional logistics 
providers to achieve value-added logistics services, and ultimately meet the needs of customers 
for logistics services. Its basic structure can be summarized as: The three-level model of 
logistics service provider → logistics service integrator →logistics customers. 

2. Research status of incentive contracts in logistics service supply chain 

Information asymmetry exists between upstream and downstream enterprises in the logistics 
service supply chain, which is easy to cause moral hazard and adverse selection problems. 
Carlos and other scholars (2001) pointed out that incentive payment can effectively improve 
the moral hazard and adverse selection problems caused by information asymmetry [9]. 
Laffont (2002) proposed in his classic book "The Theory of Incentives" that an incentive 
mechanism with market benchmark signals can effectively solve the problem of moral hazard 
between upstream and downstream enterprises in the logistics service supply chain [10]. 
Based on this, many scholars at home and abroad have gradually studied the effective 
incentives of service integrators to service providers to ensure that service providers actively 
cooperate and work hard to provide customers with satisfactory logistics services. 

2.1. Current status of foreign research. 

Frank et al. (2001) designed a service pricing model for the logistics service supply chain. The 
analysis of the model shows that the revenue sharing contract can incentivize the participants 
to actively cooperate to a certain extent [11]. ARCELUS. F. J et al. (2006) studied the 
coordination problem between manufacturers and service providers in the secondary logistics 
market under the uncertain service demand, and proposed a regression policy of 
manufacturers share the risks of logistics service providers [12]. Zhou et al. (2007) used the 
Stackelberg game model to analyze the use of price-quantity strategies by a single manufacturer 
and retailer under random demand to solve the coordination problem between enterprises [13]. 
Spinler et al. (2006) applied option contracts in the production capacity decision-making of 
non-storable goods, and analyzed the optimal strategy of both parties in the logistics service 
transaction when the spot market and the contract market exist at the same time[14]. YU (2011) 
studied the incentive mechanism and coordination mechanism in the secondary logistics 
service supply chain on the basis of the revenue sharing contract [15]. Liu et al. (2013) 
constructed a three-level logistics service supply chain nonlinear programming model, and 
obtained the optimal revenue sharing coefficient [16]. 

2.2. Current status of domestic research. 

Compared with foreign countries, domestic scholars are more inclined to use principal-agent 
theory to study the incentive contract design of logistics service supply chain. Gao Zhijun, Liu 
Wei, etc. (2012) used entrusted agent to design the customer's double-layer entrusted-agent 
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incentive model for the safety and quality of the logistics service supply chain to motivate 
integrators and providers to work hard in their respective tasks [17]. Dai Ying, Song Han, etc. 
(2013) focused on the principal-agent problem and incentive selection of logistics service 
integrators under asymmetric information, indicating that the provider’s service capability and 
effort are important factors in the design of optimal reward incentive contracts [18]. Lu Anwen 
and Jing Wenjun (2015) introduced customer evaluation of service quality into the incentive 
contract design of logistics service supply chain, and studied the influence of customer 
evaluation on the incentive effect of effort degree and others of integrators and providers [19]. 
Yuan Daoming (2015) builds a principal-agent incentive model with different risk preferences 
for logistics service integrators and logistics service providers, and analyzes the impact of risk 
aversion on the proportion of revenue sharing, the enterprise's respective effort level and 
revenue [20]. Wu Xiaoyan et al. (2016) studied the influence of incentive mechanism and 
punishment mechanism on the service quality improvement behavior of logistics service 
providers, and concluded that only when the incentive mechanism and punishment mechanism 
are combined, can the service provider be more effectively motivated to perform logistics 
service quality Improvement [21]. Ge Caihong et al. (2018) based on the multi-task principal-
agent cooperation mechanism of the logistics service supply chain, analyzed the relationship 
between task observability, input cost and its impact on incentive efficiency, and proposed that 
the introduction of integrator supervision can effectively stimulate The level of effort of the 
service provider for each task [22]. Gao Lingjie (2018) constructed a quality and safety 
incentive model for logistics subcontractors, and analyzed the impact of logistics 
subcontractors' effort cost coefficient and safe operation capability on the effort level of safety 
tasks [23]. Lu Anwen and Liu Jiaqi (2019) construct a multi-task principal-agent model of 
information technology and information sharing. The analysis shows that the integrator's 
information sharing incentive strategy for providers can effectively encourage providers to 
achieve logistics information technology standardization and strengthen information exchange 
[24]. 

According to the summary and analysis of the above-mentioned literature, on the one hand, 
most scholars tend to study how logistics service integrators can incentivize providers to 
improve their efforts level and achieve optimal output. But in fact, the output of the logistics 
service supply chain is jointly determined by the provider’s ability and effort level [18] [19]. It 
is difficult to achieve long-term growth in logistics output if the provider is solely motivated to 
work hard without improving the logistics operation capability. On the other hand, scholars’ 
research is mostly based on the perspective of corporate “self-interested people” to design 
incentive contracts. However, a series of experiments in behavioral economics and sociology 
have shown that human behavior is boundedly rational, and people are not only concerned Self-
interest when making decisions.  but also pay attention to the fairness between the interests of 
others and self-interest [25-27]. Therefore, when the upstream and downstream enterprises of 
the logistics service supply chain have various behavioral preferences, if the factors of limited 
self-interest of enterprises cannot be integrated into the theory and model research of the 
supply chain, the research results will lack accurate qualitative and practicality. 

3. Research trend of incentive contract design 

3.1. Increase consideration of learning effects 

Learning effect is a common phenomenon in daily life. In the process of principal-agent, due to 
the existence of learning effect, the utility function of the agent will change, which will affect the 
incentive effect [28]. The factors that trigger the learning effect mainly include: First, the 
increased proficiency of enterprise workers under repetitive working conditions, thereby 
increasing work efficiency; second, the company continues to improve production technology 
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and increase production efficiency; third, the company’s The continuous improvement of the 
production process has reduced the replacement and assembly time and increased the 
production efficiency; fourth, the enterprise improves the design of the product, reduces 
unnecessary functions, and improves the production efficiency [29]. Based on the above four 
factors, the existence of enterprise learning effect brings a unified effect, that is, the increase of 
enterprise production efficiency, which also can be expressed as an increase in the production 
capacity of the enterprise. 

The learning effect is an important source of enterprise technological progress [30]. Therefore, 
many scholars have introduced learning effects into the supply chain for research. Elmaghraby 
(1990), Jaber et al. (2003), Alamri et al. (2007) studied the impact of learning effects on the 
optimal production batch size of a firm [31,32,33]. Shen Tiesong and Xiong Zhongkai (2004) 
considered the learning effect to affect the production and demand of enterprises at the same 
time, and gave the optimal production decision of the supply chain manufacturer by 
constructing a mathematical model [34]. Xu Jianteng and Bai Qingguo (2014) established a 
mathematical model for the decision-making of the secondary supply chain system of 
perishable products based on the learning effect of manufacturers and distributors, and proved 
the existence and uniqueness of the system's optimal strategy [35]. Fu Kaikai and Chen Zhixiang 
(2015) studied the JIT production-zero inventory problem, which composed of a manufacturer 
and a retailer with a learning effect in the production process [36]. he above research mainly 
considers the influence of learning effect on the production process, and some scholars have 
studied the influence of learning effect on enterprise utility. Bai Qingguo and Xu Xianhao (2015) 
discussed the problem of dual-channel supply chain with learning effect. Research shows that 
when the learning effect exists in the supply chain system, the system can get more profits [37]. 
Lu Fen, Xu He et al. (2019) constructed a two-period master-slave game model with cost 
learning effects under traditional channels and dual channels, and studied the influence of 
learning rate in different channels and the differences and commonalities in decision-making. 
The results show that the increase in learning effect is beneficial For manufacturers, consumers 
and the entire supply chain [38]. 

Although the above literature has studied the impact of learning effects on the output of the 
supply chain from different perspectives, it is not difficult to generalize the way it affects: 
learning effects improve the output efficiency of the enterprise, thereby increasing the output 
of the entire supply chain. In the logistics service supply chain, logistics service providers are 
the direct providers of logistics services, and the improvement of their logistics capabilities is 
conducive to directly increasing the output of logistics services. Therefore, the integrator 
should change the perspective of incentives. It should not only encourage providers to work 
hard, but also encourage them to continuously improve logistics technology, logistics 
equipment and logistics operation methods, so as to improve logistics service capabilities and 
increase logistics service output of the supply chain. 

3.2. Increase consideration of fairness preferences 

For a long time, a large number of game experiments conducted by behaviorists and economists 
have shown that participants are limited self-interest when making decisions, and have a fair 
preference. The specific manifestation is: participants are not only concerned about maximizing 
their own benefits, but also about others’ benefits. And concerned about the fairness of the 
distribution of material benefits or behavior motives [25,26,27]. In 1993, Rabin first 
introduced the concept of fairness preference into game theory and behavioral economics 
analysis [39]. Since the operation of the supply chain will be affected by various behavioral 
preferences, if the actual decision-making behavior of the enterprise cannot be combined with 
the supply chain model and theoretical research, the accuracy and practicality of the research 
will be very limited [40]. Based on this, the issue of the influence of fairness preference on the 
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decision-making behavior of supply chain node enterprises has attracted the attention of many 
scholars at home and abroad. Gui et al. (2007) introduced fairness preference into the 
coordination study of a two-stage supply chain composed of retailers and suppliers, and found 
that manufacturers can use the fairness preference of retailers to coordinate the overall supply 
chain [41]. Demirag et al. (2010) further consider the non-linear demand function, the retailer's 
fairness preference affects supply chain coordination [42]. On this basis, Ho et al. (2014) 
studied the impact of retailers' horizontal and vertical fairness preferences on the supply chain 
[43]. 

In terms of research by domestic scholars, Liu Jian et al. (2015) established a game model 
between service providers and service integrators based on the fair preference behavior of 
service integrators [44]. Ma Xuesong et al. (2017) constructed an emergency management 
model of the service supply chain based on the fairness preferences of service providers and 
customers and the value of service cooperation [45]. Zhang Cuihua and Xing Peng (2017) 
established a game model of logistics service supply chain quality decision-making considering 
the horizontal and vertical fairness preferences under the condition of multi-period quality 
penalty changes, and studied the impact of fairness preference on service supply chain quality 
decision-making [46]. Yan Fei (2017) focused on the horizontal fairness preference among 
providers, and constructed a dual principal-agent model of logistics service supply chain [47]. 
Wang Chaosheng, Zhou Yan, etc. (2018) established a service supply chain network equilibrium 
model considering fairness preference and quality, and studied the fair preference behavior of 
service providers [48]. Tan Chunqiao and Li Bo (2019) studied the impact of the fairness 
preference of integrators and providers on the optimal decision-making of the logistics service 
supply chain under the cost-sharing contract and the cost-sharing-two tariff combination 
contract [49]. Du Ni et al. (2019) considered the fair preference behavior of members in the 
logistics service supply chain, and constructed a logistics service supply chain quality defect 
commitment strategy model under the Nash bargaining fair preference [50]. 

To sum up, fair preference behavior will affect the coordination between various node 
enterprises, and then affect the development of the supply chain. Similarly, in the logistics 
service supply chain, the behavior of logistics node enterprises is inevitably affected by the 
fairness of income distribution. In this regard, logistics service integrators should include 
analysis of provider fairness preferences in the incentive contracts provided to logistics service 
providers This influencing factor. This will help the research conclusions have more accuracy 
and practical guiding significance. 

3.3. Consider both learning effects and fairness preferences 

At present, a few scholars have simultaneously introduced learning effects and fairness 
preferences into the design of incentive contracts in the principal-agent framework. Ma 
Guowang and Meng Weidong (2017) studied the design of incentive contracts with learning 
effects and fairness preferences under the framework of a principal-agent framework by 
improving the HM principal-agent model of the purely self-interested assumption in traditional 
economics [28]. On this basis, Fan Ruguo, Cao Min, etc. (2019) combined the learning effect and 
fairness preference with the actual situation of government incentives enterprises for energy 
conservation, and established a principal-agent energy conservation incentive contract 
between the government and enterprises [51]. The core of the principal-agent theory is to solve 
the problems caused by information asymmetry between participants, and there is significant 
information asymmetry between upstream and downstream enterprises in the logistics service 
supply chain. Therefore, based on the previous review of learning effects and fairness 
preferences, and further combining the characteristics of the logistics service supply chain node 
enterprise relationship, such as competition, cooperation, etc., and then introducing the 
characteristics of learning effects and fairness preferences of the enterprises themselves into 
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the principal-agent model, Studying the impact of relevant parameters on the output of logistics 
services and the effect of provider incentives，which can be a further research direction. 
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