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Abstract 

 

In current business global society, every food industry company is making efforts to provide high 

quality of products and satisfaction to customers. Balancing the low cost but with high efficiency 

when undertaking cold chain logistics becomes competitiveness in business market. This thesis is 

mainly to study cold chain management in food logistics by a multiple case study on food industry. 

The purpose of the paper is to advance the understanding of the cold chain management in food 

industry, aim to find how an efficient way to combine the logistics cost and the effectiveness of cold 

chain logistics and the challenges of the cold chain logistics in food industry. In this multiple case 

study, qualitative method was used to describe findings. The data collected can be divided into two 

types, the primary data and the secondary data. Primary data indicates the face-to-face interview with 

the managers and employees working for customer service in the selected companies. The secondary 

data are resources from archives, websites and other printed materials. To improve the validity, related 

literature were reviewed by authors to find the research questions. The reliability can be guaranteed 

because the theory part of the thesis abstracted from the publications, which have been approved for 

many years. The authors give the overview and practice in cold chain logistics of the three case 

companies, also mention the challenges both in developing and developed countries. The study finds 

the way to improve the utilization in cold chain logistics, fill the gap of logistics in food industry and 

give some advices for food industry. 

 

Key words: Cold Logistics, Food Chain, Cold Logistics Challenge, Integrate logistics, Cold Chain 

effectiveness, Cold Chain Cost. 
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1. Introduction  

1.1 Background  
 
In current business global society, nearly every company is making efforts to make products with good 

qualities for their customer. Ensuring right products at right time with low cost is a significant issue in 

a company (Bogataj et al, 2005). However, to provide a good quality of product we cannot ignore one 

important issue, consideration logistics. Especially when transporting perishable food (milk, fish, fruit, 

fresh bakery) or medical products (Fearne, 1999), it is an important consideration that foods are 

shipped from raw material to manufactory or manufactory to distribution centers, distribution centers 

to final users (Mattoli, et al, 2010). When shipped food in a long distance, it has an influence on every 

step in cold logistics.  According to the Changsheng (2007) definition of food cold chain, logistics 

system is a process including product, storage, delivery and final users.  

 

By reviewing the literature, there are few relevant articles, which provide analysis about cold chain 

logistics cost and logistics effectively. The main factor for a good cold chain logistics is using 

technology equipment to monitor the goods’ conditions during the different logistics phases. (Mattoli 

et al, 2010; Montanari’s, 2008). But in that case, how to balance the cost and effectiveness would be a 

new field to research. According to Boronico (1995), reduction in the total cost could be the 

challenging goal in most sectors of business. The cost influences many factors in logistics, e.g. 

transportation, the stocking, the labor cost (Kelepouris et al, 2007; Vlachos, 2004; Boronico& Bland, 

1995; Wagner & Alderdice, 2001; Manikas et al, (2009) also stated that the low effectiveness impends 

the way on fresh food logistics, furthermore that results in low utilization and operational performance.  

 

On the other hand, Fearne (1999) pointed out the fresh produce industry had lagged the way behind 

the manufacturers of fast-moving consumer goods and we should take the fresh produce category out 

of the trading environment in UK. This is a challenge to expand food logistics and the development 

stage of cold chain management. Manzini& Accorsi et al, 2012 point highlighted that in today’s 

market environment, which is followed by challenges in cold chain logistics like innovative, 

sustainability. In developing countries, there are unique challenges in cold chain logistics fact on 

export the target market (Salin, 2002). 

 

Therefore, this study will focus on the Cold chain management in food logistics, which may further 

imply in food industry improve effectiveness with lower cost. Moreover, this study also urges 

companies to seize opportunities to face challenges. 

  



	  

2	  
	  

1.2 Purpose 

 
The purpose of this thesis is to analyze the importance of cold chain management in logistics. The 

following are the research questions: 

(i) How to combine the logistics cost with the effectiveness of cold chain logistics in an 

efficient way? 

(ii) What are the challenges of the cold chain logistics in food industries? 

1.3 Outline   
 

The thesis consists of seven sections; the authors have introduced the background of cold chain 

logistics and proposed the ultimate purpose with two objectives in the first section. Section 2 explains 

the scientific approaches and the literature, which the authors used for achieving the purpose, in this 

part, research quality and reasoning style are also included. In section 3, important literature study is 

given, mainly cover aspects of logistics cost, cold logistics effectiveness and challenges, about 

effectiveness, involved technology, integrate logistics and customer service. Section 4 comes up with 

the empirical findings based on the data collection from three case companies, including the 

companies’ background and cold chain logistics performance. Based on the empirical findings, a 

specific analysis in accordance with the two objectives is taken into account in section 5. Section 6 

gives the final conclusion of the thesis; the authors answered the research questions and highlighted 

contributions, limitations and further study. In the last section, a list of all the references from books, 

journals, interviewed people and Internet source have been structured. 
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2. Methodology 
 

In this paper, qualitative method is applied to describe the findings. Qualitative research is attempting 

to answer the questions through phenomenon (Biggam, 2008). 

A multiple case study is chosen which facilities the researchers to investigate the diversity among the 

case which aims to make comparisons. (Yin, 2009) so this research method would help to describe 

different case companies relevant to cold chain logistics. 

In order to collect empirical data, the following research tools are used: face-to-face interview; 

telephonic interview; Email, and visits, record transcript as first hand resources. For example; how 

often does the case company purchase the perishable raw material; how the case companies ensure the 

quality of stock; which mechanism should they use to control perishable food quality when delivered 

to retail store. That information is the primary data in this paper. In terms of secondary resource, 

archives, printed materials and Internet resource are reviewed, together with the relevant articles. 

 

Based on the research questions and the sufficient relevant literature review, the authors decide to set a 

multiple- case study as the main method of the thesis. Through studying both qualitative and 

quantitative approaches, the authors collect the data, interpreted and concluded the resources through 

the qualitative approach (Yin, 2011). In order to accomplish the multiple-case study, the authors has 

chose three companies which cover business in food industry and are relevant to cold logistics as the 

empirical cases. The authors have made efforts to connecting with the managers and employees of the 

three companies and made interviews and questionaries’ through Internet and phones for collecting the 

primary data information. The three companies are all major in food industry, for the reason of the 

manager of the companies do not want to provide with the real name, so we write them in Company A, 

B and C instead. According to the information received during the interview, the authors get the 

conclusion as a study reference for the thesis. 

 

2.1 Quantitative &Qualitative Approach 
 

Burrell and Morgan (1979) has put forward that the quantitative and quantitative method are not 

commensurate with each other, the two methods are distinctive. They are often both used in case 

research design, while there are fundamental contrasts between the two methods. 

Thompson & walker (1998) has given the concept that the qualitative research method can help the 

researcher known depth phenomenon, describe and identify the components of the situation and their 

relationships. Moreover, they can provide a direction for further research and giving give the whole 

picture for enhancing the guiding practice. 
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Quantitative approach is a research method mainly focuses on quantities and measurements, the 

approach is often used for gathering quantitative information, and meanwhile, making calculation of 

the data has been collected. Biggam (2008) has also mentioned that it is a scientific approach that 

utilized for dealing with quantifiable data, when using quantitative research, numbers, diagrams, 

statistics and tables are the main methods used for measuring (Walliman, 2005) 

 

The Figure below will show the differences in qualitative and quantitative research approach. 

  
Figure 1 Contrast between Quantitative and Qualitative Approaches (Walliman, 2005) 

 

The figure showing the differences between the two approaches in different characteristics, such as the 

different purpose and perspectives, the quantitative approach has large and representative samples, 

while the qualitative has small samples. As for the data, generated from responses to questionnaires or 

some objective measurement are mainly used by quantitative method, and interviews for qualitative 

function. The quantitative method’s analysis is more statistical compared with the qualitative, the 

analysis for qualitative is more interpretive. 

 

Considering about the research purpose and referring to the differences between qualitative and 

quantitative research approach, the descriptive multiple-case study in qualitative research has been 

made for accomplishing the research questions. Qualitative method can be used for analyzing qualities 

and making distinctions (Walliman, 2005). 

 

Yin (2012) claimed that qualitative data provided a strong fundamental of description. Descriptive is 

an appropriate type for multiple-case design, because it makes the differences and similarities, which 

can be easy to interpret with the support of descriptive theory. In this thesis, qualitative approach is 

going to be utilized for describing cold chain logistics processes, evaluating the cost of different 

sections in cold supply chain. The research questions included why questions occurred and how to 

solve the questions. The following descriptive and qualitative methods used to get the solution on the 

way of combining the logistics cost and the effectiveness of cold chain logistics in an efficient way. 
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2.2 Deductive and Inductive Approach 
 

In the light of Walliman (2005), there are two approaches used when doing qualitative research, which 

may help to draw the acquisition of new knowledge, named deductive and inductive approach. 

Generally, there is a joint name of the two-approached called reasoning style. However, the deductive 

approach working as a process of testing the theory from a established generalization or theory, from 

comparing in order to check if the theory applies to specific instances, while inductive approach is 

more like a process through establishing a new theory from observation of specific instances, and then 

build generalization about the phenomenon based on investigation.  

 

In one word, it can be said that the two approaches seek the truth from opposite directions; deductive 

approach is inferred the particular from the general while inductive approach is inferred general truths 

from the particular. In our case deductive approach is appropriate. 

 

2.3 Case Selection 
 

Seawright & Gerring (2008) rose that it is very important to adapt three cases when doing a case study 

research thesis, for getting constructive conclusions. Before all the work starts, choosing a suitable 

case is the primordial task for the author of the study. Three companies has have been determined to 

be the cases, the authors want to do a multiple-case study because of several reasons such as the 

purpose question, the requirements of theoretical framework which will be used in the thesis. Through 

comparison of three companies major in the same area, the information and conclusion can be more 

reliable and convincing, since all of the case companies’ business are concerned with food industries 

and cold chain logistics area. 

 

The authors hold the opinion by analyzing multiple companies in their same characteristics but in 

different modes of operation. After that, the performance in cold logistics will be presented more 

comprehensively, since it is easy to sum up what are the weaknesses and strengths. The three 

companies are in different stages of development. Three case companies chosen by authors in a certain 

extent to decrease bias and get a more general conclusion through comparing the similarities with 

differences.  

 

Case Company A has only set up for several years and not enhanced developing in many aspects. 

However, Company A eagers to expend but obstructed by the present of developing condition. Thus it 

is a very ideal case for the author to achieve the purpose question through evaluating the situation of 
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the company. While the two companies B and C have set up for a long time and have considerable 

performances in managing cold chain logistics, the complete developing system has achieved great 

benefits for the company. When analyzing the two case companies B and C, the authors can not only 

find the parts which Company A can learn to improve, but also figure out the weaknesses and 

challenges of the two companies.  

 

2.4 Literature review 
 

According to Kotzab et al., (2005), literature review can be regarded as a valid approach and an 

important step for structuring a research field, and forming integral part of any research conducted. 

Kotzab et al., (2005) also mentioned that a literature review will help for establishing the authority and 

legitimacy of the research, identifying the conceptual content of the field and make contribution to 

theory’s development. 

 

Furthermore, it ensures the possibility of implementing of the topic before all the empirical analysis 

work has started; the literature review is indispensible for it can provide a clear understanding of the 

topic for the authors, the author cannot acquire information like what achievement has been done on 

the topic, how the topic has been researched and the key issues. It helps the authors explore 

contribution for new areas of the proposal research and helps authors ensure the certain direction of 

the research.  

 

To sum up, the literature review plays an important role of helping the researchers to narrow the range 

of the research into an implemented work. Croom (2009) has noted that a literature review not only 

uses for figuring out what articles have already existed, but also through the theory and content in the 

literature, in order to provide a foundation for further development of the research. In this thesis, 

which is studied by literature reviews, the authors found out there are not many articles’ link the 

relevance between cold chain cost and effectiveness in Logistics area. Thus being a promotion brings 

the authors’ interests to study in this field. 

2.5 Data Collection 
 

For conducting the case study research, the authors’ main work is trying to collect complete 

information in order to make the case companies analysis convincing and conclude the adaptive results 

for the purpose put forward. The data collected can be divided into two types: primary data and 

secondary data. 
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Primary data: As William (2005) stated, primary data indicates the data, which are observed, 

experienced or recorded closest to the event as possible. It is the nearest way to get the truth. In this 

thesis, the primary data consists of the information and data collected from the case company by 

interviews, telephone and email questionnaires. The data collected by authors is very useful to achieve 

the research questions and support the theoretical framework of the thesis (Walliman, 2005; Yin, 

2009). Thus, first hand recourse is the vital information when doing case studies, the authors have 

used it as a main method for the primary data collection. 

 

The case companies which are satisfied with the requirements of purpose, meanwhile appointed for a 

face-to-face meeting with the manager of company A (Hongyan Xu) and Stuff working for Company 

B (Yingqi Lin) in order to figure out the overview information and the weaknesses or strengthen part 

interior the company. During the process, voice recorded with permission of the manager is made in 

order to guarantee the reliability. About company C, because the manager cannot provide face-to-face 

interview with us, so the authors do the questionnaire interview with the Customer service by email 

about cold logistics before interviews the questions have covered the area like cold logistics cost and 

cold efficiency. 

 

Based on Walliman (2005), telephone and face-to-face are two main methods when conducting 

interviews, we choose both these two methods because face-to-face interview is more visual, flexible 

and effective, it can give direct information and see actual situation of the company, while the 

telephonic interview can solve the problem like a long distance interview so it also works effectively. 

Each interview took an average for three hours. Interviewees confirmed all the information when the 

interviews were finished. 

 

Secondary data: Hox & Boeije (2005) has mentioned that secondary data always collected for a 

different purpose and reused for another research question, it is collected by someone else, in other 

words, the data might be not abundant as original and added with others’ opinion when used by the 

users. Secondary data used in this thesis include information of case company selected from the 

company official website and Internet; reports, literature relevant to the cold chain management. 

Comparing with primary data, there might be some limitations of value given by secondary data, but 

the information could still be valuable through looking at different author’s point and get the most 

suitable data (Walliman, 2005). 

 

When collecting the data, according to the purpose of the thesis, the authors build a theoretical 

framework, based on the framework; the authors have noted the useful data when searching the 

information and mark the data, which has close relevance to the purpose.  
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2.6 Research Quality 
 

Yin (2009) has highlighted that there are four tests which affects on the research quality and the 

readability of the thesis namely construct validity, internal validity, external validity and reliability. 

 

2.6.1 Validity 
 

According to Yin (2009), validity of case studies consists of three parts and focuses on different 

perspectives. The first part is the construct validity; major of this part is to identify the operational 

measures for the studied concept correctly. In this thesis, during the data collection, the authors have 

managed interviews with the manager of the case companies and used multiple resources. Secondly, 

the internal validity concerns about descriptive or causal studies and making inferences from present 

situation and differences in the case companies. The final part is the external validity, which is 

defining the area for the purpose of generalizing the study findings. The authors have combined the 

cold chain management situation of the case companies and the cold chain management performance 

in food industry. By finding the best way of implementing cold chain management, put forwarded new 

challenges the company will meet. 

 

2.6.2 Reliability 
 

Yin (2009) has mentioned that reliability is accomplished by conducting the same case study over and 

over again with different investigators constantly, in order to minimize errors and bias. The authors 

can ensure the data collection process was done under a reliable way. The theory part of the thesis 

abstracted from publications has been already proved effective and developed in many years. It can 

also be the guideline that anyone else to quote the procedures. During the interviews, the authors 

acquired the permission from informants to record the conversations with word devices (Yin, 2011), 

which helps a lot for the establishment of database in the case (Yin, 2009). Moreover, the author also 

checked the recordings repeatedly in order to make sure the information was reliable.  

 

2.7 Limitation 
 

The limitation of this thesis is existed in two ways: firstly, we only have few accessions for face-to-

face interview, and the time was limited, so many of the information collected by email interview and 
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Internet. Secondly, some factors that are very important have been listed in the theoretical part, but the 

company did not have the information relevant to theory part, it causes the limitation.  
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3. Theoretical Framework 
 

3.1 Cold chain logistics 
 

A cold chain manages the flow of goods or services, information and funds to recognize the superior 

customer value and make the cost as low as possible (Fearne et al., 2006). It involves the main aspect 

for condition and time during the transportation and location. It is a process that dominates the supply 

chain logistics of certain processed foods. Figure 2 shows the distribution flow of cold chain logistics 

and how exactly cold chain logistics works step by step. In a farm, the main work is pre-cooling the 

facilities and the cold storages. When the raw materials transport to the factory, the next steps involve 

work in process, packaging and distribution. After this part, it is mainly referred to the market. Finally 

the products send to the consumers and get feedback. 

 

 

Figure 2:  The information system of cold chain logistics (Joshi et al., 2009). 

The cold chain logistics of products is one sub-system of logistics on in terms of refrigeration 

technology. Cold chain logistics has high requirement on temperature and timeliness to ensure the 

quality and performance of the products such as vegetables, fruits, meat and some under low 

temperature require products in transporting, storage, sale etc. (Guo, 2012). 

According to the State Bureau of Technical Supervision, which issued the “People’s Republic of 

China National Standard Logistics term”, the cold chain can be defined as “keeping the food staying 

fresh and frozen foods”. In other words, the quality should be guaranteed during the whole process 

from production to consumption, which means the food should always maintain in low temperature 

state with specialized equipment in logistics network (Sun, 2009). The scope of the area that cold 

chain has covered contains the primary agricultural products, special products and processed foods 

(Han, 2006). Cold chain logistics has three main features showed as follow: (Gao Xuling, et al., 2006)  
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(l) Large amount investment for construction and complex systems. 

(2) Timeliness requirements for higher cooperation of various organization sectors. 

(3) Sufficient control of operating costs and food that are closely related to the development of cold 

chain. 

 

Nowadays, Cold chain logistics has gained more and more attention and play an important role in food 

supply chain (FSC), it can be regarded as a systematic procedure, especially refers to the 

comprehensive management of products which are sensitive to ambient, this requires the demand of 

controlling environment among the whole supply chain, including specific sections as production, 

storage, transportation and distribution to the market, and during this period, the quality of the 

products should be ensured as well as save the cost (Manzini& Accorsi, 2012). 

 

3.2 Cold Chains Management (CCM) 
 
 
Cold chain management is the process of planning, implementing and co-ordination (Vorst, 2000).  

Aiming at controlling efficiently, effective flow and storage of perishable goods, related services then 

provides production, distribution and consumptions in order to satisfy customers’ requirements 

(Mattoli, et al, 2010). According to Mattoli, et al, (2010) the cold chain logistics development based 

on the following: 

- Reduction of tariffs: World Trade Organization (WTO), General Agreement on Tariffs and Trade 

(GATT). 

- Permanent improvement of transportation efficiency (the emergence of air travel, induced traffic on 

the new highways, faster ocean crossings, etc.). 

- Development of communication and information technology. 

- Technology development in cold chain system. 

 

The mission of cold chain management is achieving desired levels of delivered service and quality at 

lowest possible cost through planning and co-ordination all the necessary activities (Christopher, 

2011). Since cold chain logistics management is an essential part of logistics area, most work’s 

processes and requirements of them are similar, so a detailed work progress of logistics management is 

shown in figure 3.  

This figure 3 below illustrates the process of logistics management, making specific introduction of 

how the product go from suppliers to final users, between this period, there are three important parts in 

the flow, the procurement, operation and distribution, it requires materials flow from procurement to 

distribution and information flow back. 
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                                                         Materials Flow 

  

                

 

 

 

                                                  

                                                 Requirement information flow 

Figure 3: Logistics management process (Christopher, 2011). 

 

Logistics management is the means whereby the requirement from customers are satisfied from the 

whole systems’ point of view, by specific method like good material co-coordinating, information 

flows and expending of marketplace. To achieve the company-wide integration clearly a quite 

different orientation than that typically encountered in the conventional organization is required 

(Christopher, 2011). Good managing performance in cold chain can bring out various benefits, keep 

the products at an appropriate temperature, and meanwhile improve the efficiency of the whole supply 

chain and saving cost when implementing cold chain work (Foreinio & Wright, 2005). From 

Montanari’s (2008) point of view, data tracking and temperature monitoring are two priorities in cold 

chain management system; the implementing of monitoring in real time in cold chain management is 

required. Such as temperature monitoring should be focused especially in process like storage and 

transportation. 

 

The figure 4 below shows the process when monitoring the distribution flow in cold chain 

management. The first stage is when supplier provides the raw material; the materials’ quality should 

be extremely checked by the relevant member and then settled down in the inventory. After production 

process was finished, people are responsible for packaging need to censor. The distribution center 

including cold storage, distribute products to retailers. During the whole processing, the staff’s 

concentration on products’ exact location, relevant data about real time situation, quality and safety by 

series technologies (Montanari’s, 2008).  

 

 
Figure 4. Distribution Flow of Cold Chain (Shi et al., 2010). 

Procurement	   Operations	   Distribution	   Customers	  Suppliers	  	  
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3.3 Logistics Cost 
 

The combination of logistics activities make the logistics cost. Logistics activities include 

transportation, packaging, inventory cost and environmental cost etc. This thesis includes 

transportation and inventory cost, which are considered to be the main logistics cost (John&Zeng, 

1997).  

 

As shown in table 1 below, transportation and inventory has a large proportion among all cost, which 

can be considered as the main cost with most influence in cold chain logistics (Aghazadeh, S, 2004; 

Shi et al., 2010; Salin &Nayga, 2002; Notteboom & Winkelmans, 2001; Mangina& Vlachos, 2004; 

Boronico& Bland, 1995; Wagner & Alderdice, 2001; Rabinovich et al., 2003; Vorst, 2000; Hoek, 

1999; Manning et al., 2006). Furthermore, from some author’s point of view, technology can be also 

regarded as an issue, which has influence on logistics cost (Montanari, 2008; Abad et al., 2009; 

Kelepouris et al., 2007). 

 

 Authors Transportation Inventory Technology  

Aghazadeh, S, 2004 X X  

Shi et al., 2010 X   

Mattoli, et al, 2010    

Montanari, 2008   X 

Salin &Nayga, 2002 X   

Notteboom & Winkelmans, 2001 X   

Mangina& Vlachos, 2004  X  

Boronico& Bland, 1995  X  

Abad et al., 2009   X 

Wagner & Alderdice, 2001 X   

Rabinovich et al., 2003 X   

Vorst, 2000  X  

Hoek, 1999 X X  

Manning et al., 2006   X  

Kelepouris et al., 2007   X 

Table 1: Summary of perspective in Cold logistics cost 
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3.3.1 Transportation 
 

Transportation means the transportation is a geographically distribution. There are four main parts of 

traffic models, which are sea, rail, road and air (Lumsden, 2007). Company can choose from many 

kinds of transportation according to the needs. The process of transportation in logistics refers to 

products comes to distribution centers and then deliver to different retailers (Shi et al., 2010). During 

the transportation from distribution centers to retailers needs controlled environment in order to ensure 

the quality of the products (Wagner & Alderdice, 2001). Besides, logistics efficiency has deeply been 

related to transportation cost saving (Rabinovich et al., 2003). 

 

Transportation cost consists of actual transport cost and other transport cost, in actual transport cost, 

the costs mainly are used for movement of goods; loading and unloading of goods. Other transport 

costs contains the cost of packages, temporary storage, damage of goods and administrative cost. 

There are many factors, which will influence the actual transport cost, (Lumsden, 2007) which are 

given in specific as below: 

• National and international demands, regulations and requirements. 

• Numbers of reloads. 

• Change of packages.  

• Change of transport mode. 

 

Transportation cost can also be divided according to the different types, in general, there are four main 

types of cost (Lumsden, 2007) which are showed as follows: 

• Time dependent cost, distance dependent cost and waiting time cost. 

• Initial costs, gradual increased cost and margin cost. 

• Costs for warehouses or storage and mill-to-mill cost. 

• Road cost. 

 

For satisfying various demands from customers, JIT delivery is indispensable. Just in time means 

deliveries arrive at the right point in time and within a time window, according to Lumsden (2007), 

there are four principles of Just In Time delivery: tackle basic problems; eliminate waste; aim at 

simplicity and design a system that will expose the system.  More specific requirements of JIT needs 

on time and frequency transportation (Aghazadeh, 2004). The advantage of JIT is from taking the real-

time feedback quality information, through frequency checking of the distribution decisions and 

modulating quality information, thus the transaction cost can be reduced in a maximum extent (Shi et 

al., 2010). Hence, comparing with the ordinary transportation, JIT delivery cost is higher. 
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Joshi et al. (2009), has put forwarded the difference between non-perishables goods and perishables 

goods. The perishables products cost more with cold chain transport because the temperature 

requirement is controlled more precisely, thus containing products in the refrigeration system and keep 

the system running state obvious demand more cost. The share of perishable products’ distribution 

cost is almost twice as high as non-perishables products (Broekmeulen, 1998). 

 

 Based on the real situation a company can also consider third-party logistics (3PL), which means 

outsourcing logistics activities. Outsourcing is a key element for improving efficiency when operation 

transportation in enterprise. By relying on third-party logistics (3PL), small partner companies will be 

benefited through offsetting high transportation cost because of sharing transportation cost (Wagner & 

Alderdice, 2001). The third-party logistics (3PL) helps in reducing the cost (Aghazadeh, 2004). 

 

3.3.2 Inventory  
 

Logistics contains all inventories within the whole business, from first to last i.e., the storage for 

coming raw material, assembly process or bought in components, by means of work- in- progress to 

finished goods. During the whole process, a company’s policy about inventory levels and locations of 

stock deeply influence the total inventory size (Christopher, 2011). 

 

For satisfying various demands, which come from customers and gaining more market opportunities, 

it is necessary for companies to minimize cost used on inventory (University of London, 1996). 

Inventory cost means costs for keeping goods in stock. The cost for storage is operating costs for the 

stores, and uncertainty cost are related to the risk when keeping material in stock (Jonsson, 2008). 

Forecasting the whole inventory carrying cost is essential and three key components must be firstly 

predicted: capital cost, storage cost and uncertainty cost (Jonsson, 2008). More specific illustration for 

these three components is as follows: 

 

Storage cost: this cost always indicates to the cost for store premises and activities related to the 

storage, including costs like stores personnel cost, equipment for handling, administration cost, 

depreciation on plants, storage, energy, and internal transportation (Jonsson, 2008). Besides, the shelf 

life of the finished products is a main factor of storage cost (Manning et al., 2006). The problem of 

excessive inventory would cause seriously delay of efficiency of logistics, thus leading to severe high 

backlog cost (Mangina & Valchos, 2004).   

 

Uncertainty cost: keeping products in stock always is accompanied by risks and uncertainties, it exists 

the potential of more broken products by increased handling with the increased volume of storage. 
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Higher volume of storage directly leads to longer average storage time, which may cause the increased 

risk of more perishable products be recalled. A poor storage and weak order administration system 

may also bring out losses of stock (Jonsson, 2008). The main difficult part in Supply Chain 

Management is how to control cost-efficiency and effectiveness. In inventory part, supplier considers 

allocating storage to retailers with minimized cost (Vorst, 2000).  

 

Capital cost: one sufficient way of valuating inventory cost, regarding material stored in stock as 

investment in the current assets, this makes the inventory carrying cost as the equivalent of the 

alternative required feedback for entire tied up capital in stocks (Jonsson, 2008).  

 

In today’s fierce competitive marketplace, the company wants to further expend market, the most 

sufficient way of expending is through making the inventory cost as less as possible (Aghazadeh, 

2004). 

3.4 Logistics effectiveness 
 

Logistics effectiveness influences the quality of product, safety and price in logistics. There are many 

kinds of way to improve the logistics effectiveness. An efficient logistics requires both effective and 

efficient internal and external flows in a company (Jonsson, 2008). 

 

In cold chain logistics, most of product is perishable foods, which their shelf life influences mostly by 

transportation time and temperature. Hence, tracking of cold chain conditions by an efficient way is 

one of the main priority points (Montanari, 2008). Technology can promote effectively when 

operation increase corporate productivity, and increasing firm competitiveness (Andersen, 2001).  For 

improving a sound management in logistics, optimization of techniques turn to a significant 

determined and implementing (Boronico &Bland, 1995). Guo&Shao, (2011) pointed out that 

integrated cold chain logistics is a necessary step to enhance third-party logistics company, reduce 

logistics cost etc. A cold supply chain wants flexibility and speed in respond in marketing, also 

response customers’ demands quickly with a maximum profit, the necessary of determine a 

accomplished and efficient integrated (Folkerts & Koehorst, 1998). 

 

To develop the effectiveness in logistics, company needs a necessary adjustment on human capital, 

assets, and customer’s service (Folkerts & Koehorst, 1998). Therefore, technology improvement, 

integrated logistics, and promoting customer service are a main component in integrated process. 
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3.4.1Technology  

 

Most perishable food and their shelf life can be affected by temperature conditions in logistics. Time 

and temperature control becomes a critical issue in fresh food supply chain, using in food 

manufacturing. The efficient and effective tracking of cold chain conditions becomes an important 

issue (Montanari, 2008). That is why it is important implement advances technology in cold logistics.  

 

RFID in Food Supply Chain (FSC) 

 

The Radio Frequency Identification (RFID) system is a product identification tool that uses a wireless 

microchip and an antenna in the tag to monitoring the re-time situation product. The result could be 

shown in tracking system. The reading phase is very fast and fully automated. Thus it is a very 

promising technology for the food sector, because it improves management of perishable foods, as 

well as tracking and tracing of food quality and safety problems (Abad, 2009). 

 

The emerging technology of radio frequency identification brings out a great number of opportunities 

for designing the traceability system effectively and sufficiently (Kelepouris et al., 2007). Relying on 

the automated data capture, it can acquire traceability information at significant labor cost reduction 

and make the changes and risks interior the enterprise’s business processes smaller. RFID technology 

consists of appropriate information infrastructure can enable end-to-end traceability in the supply 

chain at small costs, affordable by SMEs (Kelepouris et al., 2007). 

 

According to Lumsden (2007), the advantages of RFID are as follows: 

• Quick response, easier to identification. 

• Automatically control.  

• Convenient. 

• Large amount goods identification. 

The main concept of the RFID tracing system’s development indicates a smart tag and a reader/ writer 

module. By tracking the smart tag attached on the product, thus integrating temperature, light and 

humidity sensors, a microcontroller, a memory chip, low power electronics and an antenna for RFID 

communications with the reader/ writer. 

 

Flexible Tag Data logger (FTD) in FSC 

 

Flexible Tag Data logger (FTD), which addresses the problem of the monitoring of goods conditions 

during the different logistics phases by acquiring and collecting environmental variables in a readable 
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static memory. (Mattoli, et al, 2010) The transmission of data is based on RFID technology making a 

communication with personal devices. FTD tracks the products’ safety and quality problem in each of 

process. Besides, improving food and goods logistics when transport, storage process.  

 

For perishable foods like fruit, milk, fresh cakes, which need an extreme monitoring of temperature 

and humidity. It is necessary to have information of traceability, for describing the history of 

production of a food produce, and any subsequent transformations or processes that the food might be 

figured during the progress from the raw materials to semi- product or finished goods. In order to 

achieve this, efficient collection, storage, transmission in real-time, and information management are 

required by food industry (Mangina & Vlachos, 2004). The figure 5 below shows the applicative of 

FTD on food logistics. The processing of application of FTD: 

Stage 1, the products were transported from manufacturing to retailers. The FTD uploads production 

data when product leaves the producer. 

Stage 2, the products are transported. The FTD collect environment data and show the situation of 

goods when the products have been transported. 

Stage 3, the products transport to the final users. The FTD download and updating tracing information 

and get the date, prepare to collect new environmental data when storage and on shelf. 

 

 

 
 

Figure 5: The process of FTD application on food logistics (Mattoli et al, 2010). 

 

3.4.2 Measuring Food Supply Chain 
 
The goal of measuring FSC system is to control the optimal and interdependent levels of quality, 

safety, sustainability, and efficiency of the food products, processes and FSC system. Integrating FSC 

is a way to measure the level of quality and safety of a food to ensure the whole supply system 
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operating at high level of customers.  

 

An integrated system of quality and safety requires a strict level on tracing, Which involves all of the 

stakeholders among the supply chain to increase consumer confidence in products aspect by making 

monitoring data accessible to the consumer (Shanahan et al, 2008). Then insure the quality and safety 

in FSC system. For further developing and progress in sustainability, studies on shelf life and 

monitoring of the time temperature are integrated into the “Shelf Life Decision System”, which has 

been proved as a high efficiency tool for food chill chain management leading to optimization of food 

quality at customers’ end (Giannakourou et al，2001). 

 

According to Gimenez (2006), it defined the internal and external model. In this model integrating two 

different interfaces: logistics marketing and logistics-production in supply chain (Figure 6).   

Option 1: At one extreme scenario is a strategy of little or no integration. 

Option 2 and 3: In this level between with option 1 and option 4. 

Option 4: In this level with high levels of integration in both internal interfaces: logistics marketing 

and logistics production. 

 

 
Figure 6: The internal and external integration model (Gimenez, 2006, p. 234) 

 

An integrated system can provide data of all the stages of production, processing and distribution 

when tracking. This shows the food producers can benefit from an integrated traceability system that 

can improve the precision of the traceability system, and reduce cost by making the collection and 

storage of information by redundant stakeholders unnecessary (Shanahan et al, 2008). 

3.4.3 Customer service 
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According to Christopher (2011), service is defined as the availability, support and commitment for 

the customer. Customer service provides ‘time and place utility’ for transferring goods and services 

between buyer and seller. As an aspect of customer service, it is concerned the most by client. It may 

be influenced by factors such as delivery time and reliability, stock levels, and etc. However, customer 

service seems more than fast deliveries or product availability; it is primarily a way of providing an 

ideal supply process for the customer (Wouters, 2004). Therefore, customer service has an important 

role in logistics and supply chain process. 

 

Customer service has impact on logistics and supply chain management. According to Christopher 

(2011), service was defined as the availability, support and commitment for the customer. Customer 

service gives the ‘time and place utility’ for transfer goods and services from seller to buyers. As a key 

issue of achieving customer service, the clients always pay mostly attention. Possible factors may 

influence the customer service such as delivery time and reliability, stock levels, and etc. However, 

customer service seems more like fast deliveries or product availability; it is primarily a way of 

building an ideal supply process for the customer (Wouters, 2004), which makes customer service play 

an important role in logistics and supply chain process. 

 

One of the two components of customer service is “bottom line or reliability service” (Wouters, 2004). 

From this aspect, the components of basic logistics performances on availability, delivery reliability, 

and quality of deliveries are being considered primary. According to Christopher (2011), there are 

three elements taking the responsibility of examining customer service: pre-transaction (for example 

stock availability, target delivery dates, response times to queries), transaction (order fill rate, on-time 

delivery, back orders by age, shipment delays and product substitutions) and post-transaction. From 

the illustration above, the conclusion can be got that customer service concerns about order and cost as 

well. 

 

Wouters (2004) highlighted that “logistics elements are usually considered to be order qualifiers and 

customer service elements regarding information, communication, and doing business are considered 

potential order winning criteria” in his studies. What’s more, customer service can gain companies’ 

considerable benefits (Christopher 2011). Hence, increasing customer’s satisfaction will bring high 

efficiency in logistics. 

 

3.5 Challenge in cold chain logistics 
 
In market environment which is followed by many challenges in cold chain logistics, according to 

Manzini& Accorsi et al (2012) the major challenges generated by the process integrated FSC 

perspective and objects of interest for final users and vendors, logistics providers and operators, 
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producers, packaging, environment and society, innovation and challenge progress. Among these 

components, several main challenging factors have been selected according to the progress when 

managing with cold chain.  

The main challenges in cold chain logistics are as follows: 

Innovative: 

 In innovative part, two main ideas have been mentioned by Manzini& Accorsi et al (2012), which are 

technologies, and packaging. Innovative technologies mean specific techniques for inspecting the 

nutrition from raw material to come. The reason for technic innovation is using RFID technology to 

control the quality can sufficiently reduce the recall proportion and save cost for company (Li & 

Chandra, 2007). Last but not least, the unreliability is another big challenge when implementing RFID, 

which is presented by two points: the read range and read accuracy (Kumar et al, 2009). So the 

challenge of technology control offers great potential of efficiency work in supply chain (Ilic, 2009). 

For an innovative and good packaging should give complete information for products, making it easier 

and more simple to register the goods when goods income. Which is suitable for logistics (material 

handling, warehousing storage systems and shipment. Hence it will reduce the time consuming, and 

increase efficiency of logistics (Lumsden, 2007).  

 

Sustainability: 

Eco- friendly environmental requires in process of manufacturing such like use biomaterial, 

biodegradable material (Manzini& Accorsi et al, 2012). Promotions of manage risk complying safety 

and quality needs and environmental requirements (green demand, environmental care products). 

There are two major challenges presented when controlling supply sustainability. First, the freshness 

and manufacturing process should be refined and extended regularly, for ensuring the quality of the 

product. Secondly, when monitoring the economic works, the controlling of environment and society 

performance should not be ignored and integrated into the work (Hamprecht et al, 2005). 

 

Customer satisfaction:  

Since customers have become a growing number of demanding and significant, as a consequence, 

markets are becoming more service-sensitive. This trend is a challenge for logistics management 

(Christopher, 2011). Increasing customers’ satisfaction becomes a significant issue in a company. 
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4. Empirical findings 
 

In this part, the authors will give a brief present situation of cold chain logistics firstly, and then the 

introduction of the case company will be provided. Moreover, the information about the performance 

and situation of cold chain logistics in case companies has been collected through the interviews. 

 

4.1   Case company A 

 

4.1.1 Overview of Company A 
 
Company A is a bakery manufacturing located in southwest in Sichuan, China, the main business of 

the company consists of two parts: one is to produce fresh bakery product and distribute to different 

retail stores inside the city; the other one is to provide local school with nutritious meals. An additional 

function of the company is to be a distribution center, due to the company doesn’t have many 

experiences of implementing cold chain logistics management, thus leading to the limitation of 

location while expanding.  

 

The business has grown very fast in recent years, which is can be seen by the size, as the company 

owns more than 150 employees now, and the company is an individual enterprise, the company is a 

large production enterprise specializing in producing all kinds of exquisite western cookies and fresh 

cakes. The factory covers an area of about 6000 square meters, with a large- scale production plant, 

fifteen wholly-owned chain stores and sales outlets, and it has becomes the largest privately owned 

baked goods enterprises. Since its inception in 1992, the mission of  “quality for survival, reputation 

and development, not the largest scope, but the best service” purpose, “consumer satisfaction” as the 

Vision of continuous innovation. The products are well received by the majority of consumers; the 

company has been named the top ten-consumer favorite commodity titled by government. 

 

4.1.2 Cold Chain logistics practice in Company A 
 

According to the interviews from Company A’s manager, the purchasing of perishable raw materials 

depends on the stock; inventory manager checks the stock everyday, and make a list for raw material, 

which is a small amount. Usually the lead-time is two weeks. They use refrigerators for keeping a 

good temperature control for perishable goods, and during transported, they deliver their goods by 

nine trucks to retailing stores, and the frequency of delivery one time per week, Considerate lack of 

monitoring or use of cold chain logistics, they only have retail stores in one city, and that is why they 

can not grow up their business. The authors have set seven questions about fresh food chain 
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management in the company, and got the information from the manager in specific, from the 

interview, the manager said that the location of the supplier, raw materials was provided from cities 

like Chengdu, Chongqing, Tianjin, Zhanjiang and Nanchong, the main raw material includes edible 

oil, chocolate, cream, packaging paper and eggs, cause the special characteristic of eggs to be easy to 

be broken and cream, so all the eggs and cream are from local supplier for the reason of difficulties to 

transport and high requirements of temperature. Besides, all the raw material that needs to be kept 

refrigerated used the machine called “frozen truck” for containing. The capacity of the Storage is three 

tons, when the raw materials come into the factory, the function of storing the goods is using freezer 

warehouse. The raw material will be through manual inspection after arrived wither.  

The figure 7 below is the main supplier location of Company A. The yellow point stands for the main 

suppliers located and the red one is the company’s location. 

 

 
Figure 7: Location of supplier.  

 

About the cost using in cold logistics, company A’s major spending is on transport part, of which 

general transport has the percentage of 25% and cold transport has the percentage of 15, the rest cost is 

for storage, the general and cold storage take 25 and 15 of each of the cost percentage, the rest 

percentage is other cost. 

The manager has also given the information of how they keep the temperature of food when 

transporting, the method chosen is using air condition in car and transport in the morning because the 

lower outdoor temperature is to keep the food fresh.   
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About effectiveness and weaknesses, the manager told the authors because they don’t have such 

advanced technology of cold transport; the present function the company is using now is just 

traditional cold transportation, so the product diversity is limited. In order to mostly achieve the 

efficiency, the company generally chooses to transport in the morning, because the morning 

temperature is relatively low, so most of the time they do not have air conditioning, this can 

effectively save resources and achieve environmental protection. 

 

4.2 Case Company B 

 

4.2.1 Overview of Company B 
 
Company B is also a large convenient store which standing the top in the world rankings, the store 

chain with more than 50,250 stores distributed in 16 countries, in which 10,100 stores are located in 

North America, and the company has more outlets than any other retailers which have the same 

business or food service provider. Founded in 1927 in the United States, Texas, First named Southern 

Company (The Southland Corporation), the main business is retailing ice cream, milk, eggs. The 

company has authorized Taiwan's Uni-President Group in 1979; President Chain Store officially 

entered the Taiwan market. Currently existing in Taiwan. More than 3,400 outlets, still in which 

continued to increase. The mission of the company is to be “The Customer’s Convenient 

Neighborhood Store” and the purpose of the group is to make life a little easier for the guests by being 

wherever and whenever they need them.  

 

4.2.2 Cold chain logistics practices in Company B 
 

From interview of employee who is working in Company B, the supplier located in the periphery area, 

mainly perishable food including fresh milk, soya (semi-finished), lunch, sandwiches, rice balls, sushi, 

etc. The frequency of delivery is everyday and the delivery time is usually before 6 am. Unlike any 

other supermarket, the freezer in Company B is generally hanging on the wall, the rear of the freezer is 

opened, and the front side of the freezer is used for storing drinks, while the latter is directly connected 

to a store which is for storing cold and fresh food, the temperature will be controlled under 4 ° C for 

the fresh food. Behind the freezer Wall, it was used as warehouse for the whole cold food; the cold 

storage is just near the stuff lounge. This is actually back to compare savings, since cold foods and 

drink are the same one used in refrigeration systems. They use Automatic replenishment system, 

which replenishes product automatically when the shelf sold out. 

For ensuring the quality of fresh food, headquarters periodically checks suppliers; the fresh food that is 

not sold out will be off the shelf each day. Because soymilk needs heating, so it must be sold within 
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one hour after each heating, or drained. The cost used in cold logistics is concentrated on four parts, 

cold transport and cold storage, general transport and general storage, and other cost. Dividing them 

into concrete, the cold transportation occupied the percentage of 18%, cold storage costs the same 

20%, general transport and storage can be calculated together of the percentage of 50%, and cost for 

others like transaction between different retailers is about 12%. The manager told us weaknesses 

mainly associated with traditional local convenience store chain giants (such as red) of confrontation, 

because the lack of government policy advantages, it will cause a lot of convenience services not be 

provided. 

 
4.2.3 Current cold logistics practice in China  
 

China has the amount of cold storage for more than twenty thousand, especially the developed areas of 

agriculture, aquaculture processing manufacture and distribution with a wide range of medium and 

small cold storage. The logistics area “Analysis situation”  (2011) has pointed out the different 

transport way utilization.  In China, Cold logistics transport by road transport reaching 25% in total. 

The railway cold chain transport accounts for about 55%, other (Shipping, aviation) accounted for 

about 20%. 

 

There exist food logistics inadequate explore in China. A rough estimate of the food cargo transport 

demand accounted for only 20% to about 30%; cold storage capacity is also inadequate, the country 

has opened meat plants and frozen food factory is less than the sum of 5000. But refrigerated vehicles 

put into operation only 40,000 similar vehicles in the United States there are more than 20 million 

units (“Analysis situation”, 2011). From the situation, China's cold chain facilities, cold chain logistics 

equipment, capacity are inadequate. However, China's cold chain logistics market is a huge potential 

market, the needs of the community is the greatest driving force of the development of China's cold 

chain logistics market. (Sun, 2009) 

 
4.3 Case Company C 
 

4.3.1 Overview of Company C 
 

Company C is an online supermarket in Germany, Europe，which is one of the largest online markets 

located in Berlin. Based on the majority of business transactions on the Internet, so there do not exist 

entity enterprises. The company believes in the quality, their reputation is putting efforts on building 

the quality of goods, the lower prices and their best actions, which is regarded as the most important 

mission to the customers. The purchase channel is directly from the manufacturer's dependence on the 
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discussed products and other services. The company achieves the quality control through partnership; 

they firmly convinced that action makes quality. One special point is that the company is guaranteed 

by German post DHL. 

 

The company currently has a freshness-delivery rate of 98.6% until the next day. So they can deliver 

fast and reliably. They have currently been shipped in a single system, working together with 

Deutsche Post DHL, which turns third part logistics to take over their distribution. In their distribution 

framework, the cold chain logistics has been implement when they deliver fruit and vegetables and 

meat, cheese and bakery. When they deliver their fresh food product, the special boxes with reusable 

cooling elements, which are especially packed to avoid direct contact with the goods and condensation 

or frost damage, like Figure 8 showing below: 

 
Figure 8: The icebox in Company C 

At different outside temperatures, their temperature recorders were within 24h a constant temperature 

between 2-4 ° C.  

 

4.3.2 Cold chain logistics practices in Company C 
 

During the interview with the customer service of Company C, this company takes the order and 

delivery within 48 hours in workdays. Except every Friday the delivery will be delayed. German post 

DHL will take over their transport including cold transport. The cold chain transport in company C is 

via a special icebox, which is a thermostat box with ice pack around to ensure the perishable foods’ 

quality. Generally speaking, the perishable and fresh food delivery time will be extremely controlled 

in next day in Germany directly to customers. There was no transfer terminal, so the lead-time will be 

decreased. That is what we called Company C shares distribution center with German post DHL. 

 

The figure 9 below is the main distribution center of Company C. The yellow point stands for main 

distribution centers and the red point stands for the Location of Company C. 
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Figure 9: Location of distribution center 

 

There has six distribution centers in German. So the order will be deliver from the nearest distribution 

center. In order to ensure the freshness of food with safety, the company will send the designated 

person responsible for checking the freshness of food and temperature control regularly. As the 

manager said, they are putting efforts on providing food quality products with the lowest cost, because 

it is a online supermarket and don’t involve the manufacturing part, so transportation and storage cost 

of the products occupies a large percentage of the whole cost, since it is more demanding for fresh 

products in transportation and storage conditions. What’s more, it is also costly for maintain the 

machines used in fresh food logistics. Talking of the effectiveness and weakness part of the 

supermarket, the manager mentioned word “simplicity”; the manager believed that using the 

simplicity strategy in a good way could keep the logistics cost low sufficiently. As the company did, 

they purchased fewer brands but bigger amount of the products, that lead to the supplier more willing 

to deliver the products without asking more extra fees of transportation. In this way, fewer pieces of 

products make the process of transportation easier in specific of packaging, loading, unloading. 

 

4.3.3 Current cold logistics practice in Europe 
 

The Europe and the United States and other developed countries, road transport accounts for 60% to 

80% of the total cold chain transport refrigerated.  The road transport loading and unloading easy, fast 

shipment, the procedure is simple, direct access to a destination (“Analysis situation”, 2011). Railway 

transport compared to road transport has a shorter transit time; increase cargo capacity and relatively 

safe, especially for long-distance transport of bulk-refrigerated cargo (Han, 2006). 
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5. Analysis & Discussion 
From the literature review, several perspectives were analyzed and we compared the literature review 

and empirical findings concerning about cold logistics cost and effectiveness. 

The structure of this chapter is as follows: Firstly, the cold logistics cost related factors will be shown; 

secondly, the cold logistics effectiveness related factors will be discussed; and finally, the challenge 

encountered in process of developing cold chain logistics will be given. 

 
5.1 Factors related of Cold Chain Logistics Cost 
 
The literature review indicates the cost distribution in Cold Chain logistics. The main cost is 

transportation and inventory cost (John&Zeng, 1997). Transportation and inventory has a large 

proportion among all cost, which can be considered as the main cost with most influence in cold chain 

logistics (Aghazadeh, S, 2004; Shi et al., 2010; Salin &Nayga, 2002; Notteboom & Winkelmans, 

2001; Mangina& Vlachos, 2004; Boronico& Bland, 1995; Wagner & Alderdice, 2001; Rabinovich et 

al., 2003; Vorst, 2000; Hoek, 1999; Manning et al., 2006). 

5.1.1 Transportation  
 

There are four main parts of traffic models, which are sea, rail, road, and air. Companies can choose 

every kinds of transportation according to each of needs. So the case companies will choose different 

kinds of transportation modes for saving logistics transportation cost in the largest extent. According 

to Lumsden (2007), who has pointed out the transportation cost usually based on movement of goods; 

loading and unloading of goods, temporary storage and damage of goods. Joshi et al. (2009), has  

forwarded the perishables products cost more with cold chain transport which need temperature 

requirement is controlled more preciseness, thus containing products in the refrigeration system and 

keep the system running state obvious demand more cost.  

 

Comparing with the empirical finding, the data collected from three companies, it is shown that 

different companies choose different transportation ways between their suppliers and customers. It is 

because all the case companies want to get the most benefits with the most saving approaches form 

each mode brings out different benefits. For the transportation way chosen by those companies’ 

suppliers, Company B and C use traditional road transportation while Company B use combined rail 

and road transportation. The reason can be varied. Because different modes of transport are based on 

the transportation cost, which depends on time, distance, initial cost and margin cost, cost for storage 

and road cost. The location of suppliers and the distance for transportation decides that Company B 

and C use local suppliers in order to achieve a quick replenishment. While Company A has various 

kinds of volume and demands adopts in raw material since the five main different supplier locations, 
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combined transportation used. For the distribution to their customer in these three companies, 

Company A and C mainly use truck delivery to their customers since the location of their customers 

are located in local areas. The adoption of road transportation is more flexible and cost saving. In 

Company A, JIT is required by the retailers and schools when replenishment process. Which demands 

on time and frequency transportation to keep foods safety, it is need a higher cost on JIT. Meanwhile, 

increasing companies’ cost in transport. According to the situation and characteristics, Company B has 

no business delivery to customers.  In Company C, Third- party- logistics has taken over their whole 

transportation, which is outsourcing by German post DHL. Which can improve efficiency when 

operation transportation in enterprise and offsetting high transportation cost because of sharing 

transportation cost. That is an economic way to save transportation cost. Thus, Third- party- logistics 

is an ideal transportation way for small-medium sized companies, which want to expending but 

limited by location. Take over by Third –party –logistics, in some extent; it can reduce the 

transportation cost with more feedbacks in benefits.  

 
5.1.2 Inventory  

 

For satisfying customers with lower price and strengthen companies competitiveness, it is necessary 

for the companies to minimize cost used on inventory. Logistics contains with all inventories within 

the whole business. Inventory cost means costs for keeping goods in stock. In the inventory main cost 

is depend on the stored quantity, and are made up of a financial fraction (Jonsson, 2008).  

From the interview given from case company, the distribution cost in Company A and Company B 

will show in figure 10 and 11 below: 

Company A: 

 
 

Figure 10: Logistics cost distribution for case Company A 
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Company B: 

 

 
Figure 11: Logistics cost distribution for case Company B 

 

Even though the cost should including capital cost, storage cost and uncertainty cost (Jonsson, 2008). 

But when interviewed the case companies, comparing with theoretical the storage and uncertainty cost 

has been gather because which data is more clearly. As shown in figure 10, Company A’s general and 

cold storage cost take 25 and 15 of the percentage, the rest percentage is other cost occupies a number 

of 20%. For cold storage cost, the main cost spending on electricity for store, transport and storage and 

handling. Other uncertainty cost in Company A like cake damage packaging and damping of cookies. 

In Company B, Cold storage costs the 20%, general storage can be calculated of the percentage of 

25%, and cost for others is about 12%. Uncertainty cost like transaction between different retailers, 

un-fresh food out of shelf, etc.  In Company C, there existing limitation for get inventory cost 

distribution. But for the way of packaging storage in transportation processing, a special icebox would 

be a large cost which need customer pay for it. Missing of capital cost is a common point of three 

companies, so the authors have some suggestions for them to save inventory cost such as: reduce labor 

cost by equipment; increase utilization of energy; reduce unnecessary waste; measure of quality of 

goods avoids recalls and makes uncertainty cost less and use good packaging reduce uncertainty 

(damage/ injury goods) cost. Hence, if a company wants to further expanding market, the most 

efficient way of expending is through making the inventory cost as less as possible (Aghazadeh, 

2004). 

 
5.2 Factors related of Cold Logistics effectiveness 
 

The effectiveness in managing fresh food logistics can be very essential, three main issues will 

influence the effectiveness of fresh food logistics, which are transportation function, distribution flow 

and technology.   Logistics effectiveness influences many parts in logistics, such as the quality of 

product, safety and price in logistics. In this paper, three factors have big influence on effectiveness 

are adapted to analyze the fresh food cold chain: technology, integrated and customer service. There 

are many kinds of way to improve the logistics effectiveness: technology improvement, integrated 

logistics, and promote customer service. 
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5.2.1 Technology  
 
 
RFID can be regarded as a very useful technology when implementing with cold chain logistics work, 

it is a product identification tool that uses a wireless microchip and an antenna in the tag which does 

not need physical contact or sight positioning (like barcodes) with the reader. The reading phase is 

very fast and completely automated. RFID provides a considerable management of perishable foods, 

as well as the work like tracking and tracing of food quality and solving safety problems. 

 

From the empirical finding of technological process as mentioned and described, the three companies 

didn’t introduce RFID or any kind of technology like tag data logger into the company. The authors 

figure out that the main method the three companies are using for checking inventory at present. In 

fact, they still using the manual work for accounting amount of the products, and inputting the quantity 

of products to software system by handwork. Especially in company A, because the enterprise can be 

said as a completely new company which is only set up for only a short time, so it is not easy for them 

to implement well developed technology perfectly suitable for their own, all the work are accompanied 

by trying and exploring. Because of the short time of the company's capital and limitation in 

technology so the expansion has become difficult to implement; another reason is that the stuffs of 

company A not received a very good training, which directly leads to the result of lack awareness of 

introduction and development of advanced technology; also the main customer is concentrates in local 

area, so the high hierarchy manager of the company hold the opinion that it is not necessary to 

introduce new technology into the company. But it is not difficult to imagine that the huge amount of 

products need to be checked, only using manual work can raise the problem like low accuracy and 

efficiency, high failure rate, large amount of handling time and high labor cost. Although the company 

B and C as companies with mature development, particularly company B, as mentioned in empirical 

findings, they hold a special cold storage system of their own, the freezer is general hanging on the 

wall, the rear of the freezer is opened, and the front side of the freezer is used for storing drinks, while 

the latter is directly connected to a store which is for storing cold and fresh food, the temperature will 

controlled under 4 ° C for the fresh food. Behind the freezer wall, it is used as a warehouse for the 

whole cold food. Whereas the cold chain transport in company C through a special icebox, which is a 

thermostat box with ice pack around to ensure the perishable foods’ quality.  

 

Based on the company present situation and there is no perfect technology interior the company, the 

authors suggest the company should consider introducing RFID into the company as an important 

future planning. Using RFID in inventory management can effectively improve the efficiency, 

integrating it in cold logistic work in a food company brings a lot of advantages, RFID bringing out a 

great number of opportunities for designing the traceability system effective and efficient; it can 
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acquire traceability information at significant labor cost reduction; make the changes and risks interior 

the enterprise’s business processes smaller; consists with appropriate information infrastructure can 

enable end-to-end traceability in the supply chain at small costs, affordable by SMEs (Kelepouris et 

al., 2007). 

 

Comparing with handwork and RFID technology, the authors have summed the differences and 

advantages using RFID. The product accounting method for handwork is artificial count and RFID use 

the automatically reader scanning, about product details entering method, hand work is by human and 

RFID use software automatic enter accordance with scanning, about data accuracy and working 

performance, RFID technology has the higher efficiency than the former, the employee workload is 

also small and working hours is less, last but not least, the working cost and labor cost are both low 

using RFID technology. Because of the obvious advantages of RFID, the authors’ suggestion of 

introducing advanced technology like RFID and tag data logger in case companies is to promote 

effectiveness. 

 

5.2.2 Measuring Food Supply Chain  
  

Based on the theoretical framework, measuring FSC system has the mission of controlling the optimal 

and interdependent levels of quality, safety, sustainability and efficiency of the food products, 

processes and FSC system. Integrate FSC is a main way to measure the level of food’s quality and 

safety to ensure the entire supply system operates at high level for customers. 

 

The three case companies are all related to the cold logistics and accounts for a large percentage of 

whole business, so the quality and safety guarantee plays an important role in cold chain, for this step, 

the three case companies shows the different way of keeping food fresh. Company A is a bakery made 

factory, so the company sent specific person checked daily temperature of raw material inventory, 

production process, and has provided a good inventory temperature for finished products, also has 

strict inspection of product quality, meanwhile maintain the product temperature during transport by 

air condition. Company B for ensuring the quality of fresh food, headquarters periodically checks 

suppliers; the fresh food that is not sold out will be off the shelf each day. Because soymilk needs 

heating, so it must be sold within 1 hour after each heating, or drained. Company C at different outside 

temperatures, their temperature recorders were within 24h a constant temperature between 2-4 ° 

C.  When they deliver their fresh food products, the special boxes with reusable cooling elements, 

which are especially packed to avoid direct contact with the goods and condensation or frost damage. 

But the companies do not acquire specific structured model to measure the quality and safety in FSC. 

Obviously, a well-structured model will increase the efficiency for companies to implement, such as 
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the internal & external integration model, which can improve the precision of traceability and ensure 

the foods’ quality and Safety. Besides, reduce cost of storage and unnecessary redundant. 

 

In the model integration is divided into two different interfaces: logistics marketing and logistics-

production in supply chain. There are two kinds of distribution flows for fresh food cold chain, one is 

the directly straight distribution flow and the other one is the multiple flows. The straight distribution 

flow model is always used for describing the single fresh food cold chain because the products from 

one factory and sent to only one customer, which is not suitable for the three companies; while the 

market which are in multiple distribution model always have to deal with large amount of fresh 

products like the three case companies do, this kind of model works like the fresh foods are delivered 

from different farms to distribution centers and then the products will be organized and divided by the 

center, finally  sent to multiple market. Thus, an integrated system is a significant way to trace quality 

and safety. 

5.2.3 Customer service 
 
Christopher (2011) has highlighted service was defined as availability, support and commitment for 

the customer. Company should provide good customer service with “time and place utility” when 

transferring goods and services between buyer and sellers. A good customer service should have 

excellent performances of on time delivery, reliability, stock levels and correct products with good 

quality. It seems that customer service more than quick deliveries and product availability, providing 

ideal supply process for customer. Therefore, customer service can be a key factor of improving whole 

efficiency of cold chain logistics also play an important role in logistics and supply chain process.  

 

Looking into the case companies, when doing the interview of Company A, the manager has told us 

that the products were mainly sold to the local customer and provide nutrition meal to the local school, 

since the quality control work is well inspected in and out the factory, and the small range of the 

market, the manager said they have not experienced customers complained about the quality problems 

and product recalls. Company B is an international chain market around worldwide, due to long time 

development and constantly improvement of company, within the company there has formed a perfect 

customer service system. Company C is an online market, which the customer service is also online to 

customer from worldwide except for local customer, from the interview by e-mail with the stuff 

working in customer service apartment of Company C and according to the reliable information from 

worldwide customer feedback. The authors can figure out that the company is doing a good 

performance in customer service. 

 

Increasing the customer’s satisfaction can bring considerable efficiency of logistics of the company, 

like Wouters (2004) said, “logistics elements can be considered as order qualifiers and customer 
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service elements regarding information, communication, and doing business are considered potential 

order winning criteria. Moreover, customer service can gain companies’ considerable benefit for the 

reason of quick delivery, time and place utilization and correct product, which decrease both the 

transport time and cost, then increase the efficiency. 

 

5.3 Challenge in Cold Chain logistics 
 

In market environment, which follows many challenges in cold chain logistics, the main challenge in 

cold chain logistics is innovative, sustainability and customer satisfaction. 

 

In innovative part, two main ideas have mentioned by Manzini& Accorsi et al (2012), which are 

technologies, and packaging. Like Company B uses innovative freezer which hanging on the wall, the 

rear of the freezer is opened, and the front side of the freezer is used for storing drinks, while the latter 

is directly connected to a store which is for storing cold and fresh food. Another one is Automatically 

replenishment system. In Company C, they have used special boxes with reusable cooling elements, 

which are especially and advanced packing to process innovative. By that way, avoid damage of food 

and keep cooling, extending fresh time. Hence, advanced technology is the challenge, which can 

replace the human resource and offers great potential of efficiency work in supply chain.  Besides, a 

good packaging also can reduce the time consuming and increase efficiency of logistics; the reason is 

that it will decline the numbers of damaged goods and give high utilization of space when transport. 

 

Promotion of eco-friendly culture for environmental sustainability is a constantly progress needed by 

society. Like biomaterial, biodegradable material. Environment requires green demanding and 

environmental care products are a trend today. The companies should consider protecting environment 

and health for generation. Therefore, one of challenges in sustainability is the freshness and 

manufacturing process should be refined and extended regularly, for ensuring the quality of the 

product. The second challenge in sustainability is monitoring the economic works, the controlling of 

environment and society performance. 

 

In case companies, transportation is main business part of cold chain logistics in both Company A and 

C. Main transportation mode the company use for delivery is vehicles at present. The processing in 

transport will influence the environment by polluting the air, ground and water. Many polluting 

substances are charged into air dominant, like NOx, CO, CO2, SOx etc. Besides, transportation can 

bring effects like noise and health problems for human beings. Sufficient ways of industrial involve 

production and transport processing to reduce environment impact and energy consumption. Firstly, 

design efficient distribution system. Secondly, use pure engine and environmental friendly materials. 
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Since customers have become a growing number of demanding and significant, as a consequence, 

markets are becoming increasingly service-sensitive. This trend is a challenge for logistics 

management. Only providing customers with high quality service, thus the company can win the trust 

of their customers, increase customer loyalty. High quality customer service is the key component to 

competitive with competitor. Customer service is a long ongoing process work accompanied by very 

low return, to maintain good customer service requires a large investment costs and provide quality 

customer service need for companies continued to invest considerable energy and financial resources. 

By providing high-quality service, company can win customers' trust and support to ensure that each 

one retaining existing customers, and constantly open up potential customers. Therefore, increasing 

customers’ satisfaction becomes a significant issue in a company. 

 

5.3.1 Challenge of cold chain logistics between developing country and developed 
country  
 

According to the content of current situation of cold chain logistics in China and Europe from 

empirical findings, the authors figure out that developing countries have more potential opportunities 

to seize which need more attention when facing the rising of cold chain logistics. So the authors have 

made a table for evaluating the challenges developing can meet with comparing with developed 

countries. Three authors give the figure and have summarized and analyze which shows the challenge 

of cold chain logistics comparison between developing countries and developed countries. 

Table 2 is the situation of cold chain logistics in developing country and developed country. 
 

Item Developed 
Country 

Developing Country Reason Analyze 

Fresh 
preservation 
rate 

80%~ 100% Almost 30% Developing countries are 
lack of sufficient cold 
chain logistics 
management and related 
technology supporting  

Cold storage 
capacity 

80,000,000t  7,000,000t Ignoring of freezer 
construction and 
awareness of strengthen 
cooling technology  

Postharvest loss 
rate 

5% 20%~40% Lag cooling technology 

Cold 
transportation 
and storage 
capacity 

Refrigerated 
trucks and 
Insulation car 
340,000 
vehicles;  

Refrigerated train and     
trucks 36,792 vehicles; 

Lack of investment funds 
to refrigerator trucks and 
low technical 
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Cold 
transportation 
capacity 

80%~90% Less than 50%, rail 
transportation 25%, road 
transport 15%, sea road 
transport 1%, air 
transportation 0.1%; 

Lack of refrigerator 
equipment and 
transportation modes 

Cold 
transportation 
management 

Efficiency of 
cold chain 
logistics is well-
developed 

Long and complex 
refrigerated circulation, 
refrigeration technology 
applications are not 
widespread 

The cold chain 
management systems are 
not well- developed in 
developing country 

 
Table 2: The challenge of cold chain logistics in developing country and developed country. ((Sun, 
2009);(“Analysis situation”, 2011);(Han, 2006)). 
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6. Conclusion  
 
To satisfy the customer needs, suppliers must provide good products in right time. That is why it is 

important when implementing cold chain logistics in food industry. In this thesis, there are two 

questions are mentioned. According to the literature review and the case findings, following are the 

answers: 

 

Generally, a company wants to ensure transport their good that are easy to damage and perishable with 

a good quality and low price. Therefore, it is necessary to have knowledge of cold chain management 

for the company. Some products need a typically transport environment but there are a lot of 

companies strive at this field. In todays’ business market, to improve competition which is a key factor 

to get success. By the application of cold chain management in logistics not only ensures the quality of 

the product with a low damage when transport but also gains the competitive ability in the business 

market. 

 

How to combine the logistics cost and the effectiveness of cold chain logistics in an efficient way? 

In the authors’ own perspective, balance the cost and effectiveness is better by utilizing the local 

suppliers at first, which could save cost when transporting and cutting down the overage waste of raw 

materials. Secondly, achieving JIT and combining with Third- Party –Logistics aims to reduce the cost 

with high logistics efficiency. Thirdly, when doing inventory work it would be more flexible and 

effective with low storage cost if companies reduce human resources by replacing with the technology 

like RFID, Flexible Tag Data logger (FTD). It results in better utilization of energy, reduction in 

unnecessary waste and uncertainty cost. Moreover, combining the logistics cost and cold chain 

logistics effectiveness needs measuring the FSC and integrate products safety and quality problem in 

different logistics phases. Thus, achieve customer satisfaction and win the trust of customer for a long- 

term strategy and operates at high levels of customers. 

 

What are the challenges of the cold chain logistics in food industry? 

Cold chain logistics has been introduced in many developing countries, but they face many challenges 

in this regard. First, innovativeness has been ignored in many emerging companies, but it will get 

progress if human resource replaces by advanced technology. Secondly, many companies will ignore 

protection of environment for getting short-term benefits. The environment requires green demanding 

and environmental care product for protecting environment for next generations. Finally, customer 

loyalty builds long-term relationship of suppliers and customer because of service- sensitive in the 

current markets. Thus, customer satisfaction becomes a trend of challenge. 
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This thesis is an effort to improve the utilization of cold chain logistics, fill the gap of logistics in food 

industry. We are giving some advice for the development of food industry. We thoroughly analyze the 

case companies’ present situation and performance in cold chain logistics, with the help of literature 

studies as listed in the theory part, we find out the key factors of achieving and balancing cold chain 

logistics costs and improving the efficiency. Furthermore, we have put forwarded a proposal to 

introduce advanced technology into the companies to increase efficiency. 

 

Further study 

 

For future study, developing cold chain logistics has many relevant concepts, but in this thesis are only 

focused on few of significant theoretical part, and future research can be more deeply. Besides, with 

the help of innovation of cold chain logistics management, more risks and weaknesses would occur in 

these industries, and new researches of risks investigation in these industries could also be done.  
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8. Appendix: 
 
Questionnaires to the case companies 
 

1. Where is your supply location and provide which kinds of source? 

2. What is your distribution and major supplier of products? 

3. How often is the frequency of supply? 

4. How to deal with the products of transportation if the goods need frozen or refrigerated (fresh 

food)? 

5. How to store refrigerated (fresh food) goods when the goods arrived?  

6. How to ensure the quality and safety of fresh food? 

7. There is the cost spent on distribution, the proportion of such spending probably in 

refrigerated storage, the storage of general goods, refrigerated transport and general transport, 

what is the approximate proportion of each process? 

8. Base on your experience, can you explain the strength and weaknesses of your company in 

cold chain logistics? 
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