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1. Introduction 

In supply chain management, the movement and storage of the products and the 

lot sizing of the purchasing (quantity of the products) are categorized in the tactical 

planning level, which has medium-term planning decisions [1, 2]. To obtain better 

customer service, some activities in the physical distribution process consideration.  Some 

activities included as order processing, storage decisions, inventory management, facility 

location and allocation decisions, transportations decisions and handling the returned 

product policy are the factors that included. Facility location-allocation decisions play a 

significant role in supply chain optimization. It is the indicator that there is a very clear 

connection among the decisions of facility location policy, allocation decisions and the 

strategic and tactical strategies in supply chain management operations. In other words, 

the decisions in determining facility location and strategy of allocating of the supply along 

the supply chain channel considering logistics drivers such as inventory management, 

transportation mode, and customer service policy hold an important role for the global 

competitiveness of the responsive and effective supply chain management strategy.  
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 This article attempts to explore approaches and applications of 

the location-allocation problems in the supply chain perspective. 

A review has been done for articles which have relation with the 

approach of location-allocation problems that includes the drivers 

of the supply chain such as inventory, transportation, service 

level, and customer demand. Moreover, the application of 

location-allocation problems that consider supply chain drivers is 

also discussed. In this article, a discussion of location-allocation 

discussions previously investigated by researchers is done 

through a literature review published in several reputable 

journal databases. 57 journal articles successfully collected and 

reviewed related approaches and applications used by 

researchers in location-allocation problems in a supply chain 

perspective. Analysis of the findings of this article can be 

summarized that approaches of the location-allocation problem in 

supply chain perspective can be divided into 2 areas: the echelon 

of the supply chain and the drivers of the supply chain.  
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In the context of logistics and supply chain management theory, the issues of 

facility location-allocation problems should be considered in the strategy of supply chain 

management. It is because 3 variables are affecting a successful supply chain management 

strategy. They are such as facility location decisions, the uncertain supply chain networks 

and production practice [3]. Furthermore, 3 primary elements in logistics management 

hold a significant role in the advance supply chain performance. They form a unique 

logistics system trade-offs that inter-relate each other and impact on the supply chain 

performance. They are facility location decisions, inventory, and transportation decisions 

[3, 4].  

The study about location-allocation in the perspective of multi-echelon supply chain 

management previously is still limited, although previous study in location-allocation 

problems concern on mathematical modeling in the different approaches or methods 

applied in the various applications, however, most of them only consider location and 

allocation on their origin definition without considering any other components of logistics 

and supply chain. According to Melo, et al. [5] most of the location-allocation problem are 

discussed alone, while Şahin and Süral [6] found that 80% of location-allocation 

investigation in previous studies focused on the single echelon of the supply chain system.  

Thus, this article attempts to prove the investigation of the statement that researchers do 

not give most studies of location-allocation problems in perspective of supply chain 

management much attention by reviewing previous location-allocation studies. This 

article only focuses on the location-allocation problems in term of its applications and 

approaches. 

 

2. Methodology 

The content analysis method is used in this article for reviewing literature. This 

method is used in some studies, and it is an approach to gather valid data by the purpose 

of providing new insights, comprehensive understanding for readers and researchers and 

managerial or practical actions. The method used in this study is based on existing 

literature publications that include: thesis, dissertations, and journal articles from different 

databases such as from Google Scholar, Scopus, Science direct and EBSCO host. Keywords 

like location, allocation, supply chain, inventory and transportation decisions were utilized 

to discover connected literature. Previous information that includes the subject of 

inventory control adopted in this study as the scholarly works published on the topic area 

is still inadequate. Thus, just literature written in English are examined in this study 

The distribution of the selected publications form journals that discuss the 

problems of location-allocation study can be shown in Table 1 (supply chain drivers) and 

Table 2 (location-allocation approach).  The literature in Table 1 and Table 2 were selected 

randomly without any limitation of the year published. However, it can be concluded that 

from 57 articles collected from the databases, 48 articles are discussing a location-

allocation problem which considers in the perspective of supply chain drivers, location-

allocation approach and the application of location-allocation problem in manufacturing 

and service industry.  

 

3. Literature Review 

3.1 Location Decision and Supply Chain Management 

Material management and physical distribution activities are the main business 

processes that include related activities for a better customer service level. The activities 
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are order processing, inventory management, facility location policy, distribution strategy 

and reverse logistics handling. Therefore, facility location decisions and also other logistics 

components such as inventory and transportation decisions play a critical role in designing 

an efficient supply chain through the distribution channels.  

In the context of the supply chain, facility location issues should be included in 

supply chain decision making. There are three factors such as facility location, supply 

chain uncertainty and manufacturing practice that could impact on supply chain 

competitiveness [3]. Facility location properties as the cost of inventory and 

transportation, infrastructure and market effect significantly on the supply chain 

performance.  Inventory and transportation decision are the most crucial properties of 

facility location decisions regarding optimizing a supply chain [7]. Moreover, some aspects 

of logistics as facility location decisions which are linked to inventory and transportation 

decisions are the important drivers to the success of supply chain competitiveness.    

Table 1 The location-allocation problem considering supply chain drivers 

 

In order to achieve a better performance of supply chain management, the 

combination of location and allocation problems in supply chain management drivers such 

as inventory decisions and transportation costs are crucial.  Table 1 shows that most 

previous investigations about a location-allocation problem that considers supply chain 

drivers integrated inventory and transportation costs in the model. Comparing to the 

other studies that integrated supply chain’s infrastructure (technology) and service level, 

inventory and transportation decisions are the most used in integrating location-allocation 

models. For instance, Hinojosa, et al. [15] made an interesting integration of their location-

allocation model with inventory decisions in the multi-echelon supply chain network. The 

integrative design of their research involved another aspect of logistics such as inventory 

and found a better insight for supply chain context. Romeijn, et al. [8] developed a crucial 

framework of a location-allocation problem involving inventory costs in the model as well 

Author 

Supply chain drivers 

remark Inventory 

decisions 

Transporta-

tion decisions 

Infra-

structure 

Service 

level  

Romeijn, et al. 

[8] 

√ √   Transportation and 

inventory decisions 

Şahin and 

Süral [6] 

√ √   Based on the 

hierarchical flows 

Diabat, et al. 

[9] 

√    Heuristics for location-

inventory problem 

Hosseini and 

Ameli [10] 

   √ Healthcare facility 

problem 

Diabat, et al. 

[11] 

   √ mixed integer 

nonlinear location-

allocation model 

Avittathur, et 

al. [12] 

 √ √  Considering 

transportation cost and 

fixed facility cost 

Masudin [13] √ √ √ √ Considering 

transportation, 

inventory and service 

level 

Church and 

ReVelle [14] 

 √   Transportation and 

inventory decisions 
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as transportation decisions in their two-echelon supply chain management network model 

and obtained an effective solution for two-echelon supply chain network. Moreover, Ma 

and Davidrajuh [16] combined the strategic and tactical supply chain networks into 

location-allocation model involving inventory and transportation strategy as a complex 

model. 

 

3.2 Approaches to Location-Allocation Problems in Supply Chain Environment 

Presently, the model of location-allocation problems has integrated the supply 

chain management environment in term of the echelon of the network model involved. The 

coordination along the distribution echelon of the supply chain has the objective to manage 

the inventory system, transportation decisions, and other supply chain drivers. The 

coordination from the channel of origin to the channel of consumption 

(retailers/customers) is the trending topic of the recent researchers in location-allocation 

model in the SCM context. Traditionally, most location-allocation studies used some 

approaches such as set covering problem, maximal covering problem, P-median, and P-

centre model (see Table 1). However, in term of the number of echelons considered in the 

model, it is found that most previous studies consider single echelon of the supply chain 

in their works. The use of a multi-echelon supply chain in the facility location-allocation 

model is limited. Most investigation of location-allocation studies that considering supply 

chain management environment involves transportation and inventory decisions in the 

model. While studies in a location-allocation problem that consider single echelon supply 

chain network commonly determine the facility location only, except a model for 

determining distribution centers considering the Central Sales Tax (CST) has been 

developed [12]. In his single-level location-allocation model, the distribution centers are 

determined in some states to satisfy retailer demand. Involving distribution and inventory 

strategy, the model is developed as a mixed integer programming with the objective of 

minimizing the total cost. Other researches model location-allocation problem in term of 

the single layer of distribution network such as [17-19]. Table 2 shows the approaches 

used in location-allocation problems in the supply chain environment. 

Presently, the study considers a location-allocation problem which was applied in 

the supply chain environment has a high complexity in the multi-echelon system. For 

instance, a model of location-allocation problem in multi-echelon supply chain considering 

distribution and inventory costs in the different required service levels has been developed 

[20]. Moreover, research Romeijn, et al. [8] studied a two-echelon supply chain distribution 

network in which a supply of product is shipped from the supplier to distribution centers, 

then distributed to retailers. His two-echelon location-allocation model represents as a set 

covering model by integrating transportation and inventory decisions. The policy of single 

source distribution center in serving retailers is used to minimize the location and 

transportation costs as well as inventory costs.  

 

3.3 Application of Integrated Supply Chain Drivers into Location-Allocation 

Problem 

The location-allocation problem has the function to locate facilities in some 

alternatives locations as well as the number facility location opened. Consequently, the 

determined number of facilities and the determined location of facilities are also combined 

with the allocation of supply (products) from a facility to other facilities. The allocation of 

supplies is usually done from the upper downstream of the supply chain to downstream 

supply chains [21]. Recently, the issues in location-allocation problems considering multi-
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level distribution systems could increase another aspect significantly. In the problem of 

determining facility location sites, it is not only considering facility location 

geographically, but also involving other logistics aspects such as service level, inventory 

decisions, and transportation policy.  The integration between facility location model with 

another aspect of logistics or supply chain management drivers is to approach proposed 

more realistic with the real system. Moreover, get the solution in integrative conditions, 

not separately. Prior research discussed the interdependence between location-allocation 

problem and inventory and transportation decisions as recommended by Perl and 

Sirisoponsilp [4] that location analysis should explicitly represent both inventory and 

transportation decisions.  

Table 2 Location-allocation approaches in supply chain 

Author(s) 
Set 

Covering 

Max 

Covering 

P-

Median 

Fixed 

Charge 

P-

centre 

Single 

echelon 

Multi-

echelon 

Diabat, et al. [11]  √    √  

Sule [22]    √  √  

Hanjoul and 

Peeters [23]  

  √   √  

Nozick and 

Turnquist [24]  

   √  √  

Suzuki and Drezner 

[25] 

    √ √  

Nozick and 

Turnquist [26]  

   √   √ 

Shen, et al. [7] √      √ 

Murray and 

Gerrard [27] 

√     √  

Daskin [28]    √   √  

Bautista and 

Pereira [29] 

√     √  

Rahman and Smith 

[30] 

  √   √  

Jia, et al. [31]  √    √  

Daskin [28]    √    

Mahmud and 

Indriasari [32] 

 √    √  

Avittathur, et al. 

[12] 

   √   √ 

Shen [17] √     √  

Sourirajan, et al. 

[18] 

   √   √ 

Barahona and 

Jensen [33] 

   √  √  

Barros, et al. [34]    √   √ 

Romeijn, et al. [8] √      √ 

 

The facility location-allocation application that impact inventory decisions in the 

area of supply chain management have been discussed in the following ways. The 

increasing number of safety stock at the determined facility location would be impacted 

positively by the number of facilities operated. On the other words, the number of facility 

locations is opened the more safety stock provided on the site locations. Prior studies about 
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the effects of facility location-allocation problems on the integration of supply chain drivers 

such as inventory management is proposed by Nozick and Turnquist [26]. Their study 

found that as the number of distribution facility increased, then the safety stock quantity 

also increases linearly. Moreover, Shen and Qi [35] investigated the high relationship 

between location-allocation problem and inventory decisions in a nonlinear integer 

programming and found that the relationship between location problem and inventory 

decisions is nonlinear in which when the inventory carrying costs goes up, the number of 

the facility opened goes down.  

Moreover, in the application of location-allocation problem in the distribution 

system, the effect of transportation decision regarding the transportation mode and the 

size of shipment that related to the lot sizing model as discussed in the previous sections. 

The transportation mode and the size of shipment in which to provide a given service level 

will affect transportation decisions in choosing carriage and the transport routing with 

shorter lead times. The research by Shen and Qi [35] and Javid and Azad [36] investigated 

the impacts of transportation decisions in term of routing problems and found that the 

increase of the weight factor of inventory cost will increase the weight factor of 

transportation cost. 

Transportation decisions in the distance traveled (transportation cost), size and 

frequency of shipment will affect the location decision in term of the facility establishment 

cost [37]. Melkote and Daskin [38] made an interesting investigation about the trade-off 

between transportation cost and investment budget. The transportation cost decreased as 

the investment budget increases, meanwhile the facility expenditure increase linearly to 

the budget. The other research by Temur, et al. [39] investigated the application of facility 

location problem in the reverse logistics environment as well as the study by Diabat, et al. 

[11] and Diabat, et al. [9]. They studied the use of location-allocation problem to determine 

the distribution centers that considering the returned products. A multi-echelon was used 

in their study in determining the proposed distribution and retail centers.  The application 

of location-allocation problems with the integration of the supply chain drivers in different 

areas, it could be summarized in the following Table 3. 

Table 3 The application of location-allocation problem that considers supply 

chain drivers 
Applications Author 

Healthcare Farahani, et al. [40], Chaiwuttisak, et al. [41], Gebicki, et al. [42], 

Şahin, et al. [43] 

Public service Schuijbroek, et al. [44], Boyacı, et al. [45], Lin and Yang [46], 

Usman, et al. [47] 

Supply chain network Randhawa and West [21], Perl and Sirisoponsilp [4], Acharya, et 

al. [48], Govindan, et al. [49], Masudin [20]. 

Distribution system Nozick and Turnquist [26], Nozick and Turnquist [24],  Shen and 

Qi [35], Masudin [13], Wati and Nuha [50], Kusmindarti [51]. 

Reverse logistics Diabat, et al. [11], Diabat, et al. [9], Temur, et al. [39], Lu and 

Bostel [52] 

 

4. Discussion 

Location-allocation problems have been paid attention widely by researchers and 

practitioner in term of site selection decisions. There are the number of approaches used 
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in the location-allocation problems such as set covering problem, maximal covering 

problems, fixed charge problems, and P-median problems. Most of the location-allocation 

problems are used to find the optimal number and location of the facility without 

considering any aspect of other disciplines. However, as the issues of inter-related 

discipline arise, presently the integration of location-allocation problem with other 

disciplines has been in a trending topic to determine the locational problems. One of the 

issues of location-allocation integration is the combination of logistics and supply chain 

disciplines. As the previous location-allocation model is used to determine only single 

echelon location of the facility [24, 26, 30], currently most studies of the location-allocation 

problem have been used to select facility location and allocation of supply considering two 

or more echelons of supply chain networks.  

The model of location-allocation problem developed in multi-echelon supply chain 

networks also impact on the approaches used to solve the problems due to the more 

complicated chains and aspects. As the location-allocation problem is a part of NP-hard 

problems [53], so the more aspects and echelons added in the model would increase the 

degree of the difficulty to find the optimal solution in nondeterministic polynomial time. 

Thus, recent location-allocation studies that involving multi-echelon of supply chain 

networks and another aspect of logistics such as inventory and transportation decisions 

have varied approaches embedded into location-allocation model. Numerous new 

algorithms have been developed to solve these complicated combinations between location-

allocation problems and logistics and supply chain disciplines recently. For instance, 

modified fruit fly optimization algorithms have been used to optimize location-allocation 

inventory problems in multi-echelon supply chain networks [54]. Other algorithms have 

been applied to solve location-allocation problem considering logistics and supply chain 

aspects such as multi-objective evolutionary approach [55], particle swarm optimization 

[56], a multi-objective harmony search algorithm [57]. 

In term of the application of location-allocation problems that apply the integration 

of logistics and supply chain aspects, it is clear that applications are adopted in different 

areas. As shown in Table 2, the adoption of the location-allocation problem that considers 

logistics and supply chain drivers are not only used for public service and healthcare that 

previously much-paid attention by researchers but also follow the trend of the research 

topic such as reverse logistics and supply chain management. 
 

5. Conclusion  

Most location-allocation studies previously discussed the problems related to the 

location selection and the decisions to allocate the required customers’ demand. However, 

presently the progress of location-allocation studies also investigates the integration of the 

environment of supply chain management. The integration of inventory decisions, 

customer service level and transportation costs into the location-allocation problem are 

becoming the trend of the researcher’s topic recently. The reviews indicate that most 

location-allocation studies recently consider the multi-channels of supply chain and the 

drivers of supply chain management such as inventory management, transportation 

decisions, infrastructure (technology) and market share. The review also indicates that 

the applications of the integration of location-allocation problems with the supply chain 

drivers have applied in the different areas such as healthcare, public facilities, distribution 

network, and manufacturing or service industries. The application of location-allocation 

problem considering logistics and supply chain aspects have grown the use of many 

algorithms to optimize the solution. The limitation of this article only discussed the 

location-allocation article published previously based on the content analysis. Thus, for 
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further literature review study, the discussion could be expanded based on systematic or 

bibliometric analysis that focuses on the most cited and impacted literature on the 

location-allocation model for these two perspectives.  
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