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Summary 

For a long time logistics have been an important part of industrial activities. Dated from 

1970s, with the emergency of third party logistics (TPL), companies began to think about 

insourcing or outsourcing. As the development and expansion of TPL, outsourcing 

logistics activities to third party logistic have became a worldwide trend. 

 

Companies could gain a competitive advantage from outsourcing. Outsourcing to TPL 

providers could make companies focus on their core tasks. An appropriate TPL provider 

could apply technology and expertise, which help companies reducing costs and 

improving services. Flexibility and efficiency can also be achieved by adopting good TPL 

providers. In this sense, helping companies to make outsourcing decisions and to select 

optimal TPL providers is meaningful.  

 

The purpose of this thesis is to bring a holistic view of third party logistics and to build 

models for companies to select optimal TPL providers. To achieve the purpose, relevant 

literatures were reviewed to gain theoretical bases.  Qualitative and quantitative research 

methods are both used in the thesis.  

 

Two models for selecting TPL providers were built in the thesis. One was qualitative 

model that contained four steps: defining problems, formulate criteria, qualify selection 

process and finally make decision. The other one was a quantitative model with DEA 

method. It contained six steps: define problem, select candidates, select criteria and 

indicators, determine input and output and collect data, calculate the efficiency and make 

final decision. 

 

Each model was applied on a case study to examine its validity and feasibility. Both 

advantages and disadvantages were found during the case studies. The conclusion is that 

both of models could be used for companies and it allows a company to choose the most 

suitable one. 

 

Key word: third party logistics, outsourcing, selection model, qualitative, quantitative.
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1 Introduction 

1.1 Background 

Logistics often plays a decisive role for business to satisfy customer needs efficiently and 

create competitiveness by managing the company’s providers of material, transportation, 

and distribution (Jonsson, 2008). In the global competitive modern society, it is becoming 

a trend to outsource logistic functions to third-party logistics (TPL) providers. Third party 

logistics could integrate a wide range of logistics functions, providing warehouse 

management, direct transportation service, shipment consolidation, logistics information 

system etc. (Aghazadeh, 2003). It is helpful to streamline the supply chain in 

accomplishing mission and objective by outsourcing part of the logistics activities.  

 

There is statistic shown that about 40% of global logistics is outsourced (Qureshi et al., 

2008). 70% of fortune 500 companies used TPL to outsource transportation, inventory, 

and distribution, which are usually not their core tasks (St. Peter, 2009). TPL providers 

have become key players not only in logistics parts but also in the whole supply chain.  

 

Companies could gain a competitive advantage by outsourcing to third party logistics 

providers and paying more attention on core tasks (Aghazadeh, 2003). There are also 

more benefits for adapting the optimal TPL providers, including reduced transportation 

and distribution cost, shorten delivery time, optimized personal and department, 

transparent information flow and more customer service. With TPL, companies do not 

spend money on equipment, building, vehicles, etc., but focus more on core areas such as 

manufacturing and marketing.  

 

With various benefits, TPL services are urgently needed by the companies. To achieve 

high-level competiveness ability, companies need to select optimal providers, which need 

to consider both financial and non-financial factors about the providers. Selection process 

is needed by justifying whether providers could fulfil and satisfy customer’s expectation 

or not. 

1.2 Purpose 

Since adopting optimal TPL could gain competiveness for companies, it is necessary to 

built systematic models to select appropriated TPL providers. There are already a number 
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of models for selecting providers. However, these models are either focusing on theories 

without practice or depending on complicated mathematical calculation that seldom 

people willing to figure it out, which makes models has limitations on application. To 

overcome these limitations, the overall purpose of this thesis is to build two TPL provider 

selection models: a qualitative model and a quantitative model. These two models 

combined case studies with theory and simplify calculation process by software. This 

study describes the current situation of companies that adopted TPL providers and forms 

a base for different companies that need TPL service to select optimal TPL providers. The 

thesis will bring the TPL provider selection model with an overview conclusion to an end. 

 

The purpose can be narrowed down to the following specific research questions: 

1. What should companies consider when they decide to use TPL services? 

2. What are the criteria to determine the optimal third-party logistics providers during 

selection process? 

3. What methods could be used to assess the third-party logistics providers? 

4. What are advantages and disadvantages of the models built in this thesis? 

1.3 Focus and scope of this thesis 

Two models, which combined both theoretical and empirical methods, will be established 

to select TPL providers. These two models gave us lessons that they enable companies to 

choose suitable one to select optimal TPL providers. 

 

In the introduction part, the thesis contains background, purpose, and methodology.  The 

issues regarded with third-party logistics are introduced. In the following content, 

methodology of this thesis is presented in section 2. The literature review is stated in 

section 3, which can be divided into six parts: logistics, TPL logistics, identify needs of 

TPL service, criteria of selection TPL providers, methods for selecting TPL providers, 

and TPL providers’ selection process. In section 4, two TPL provider selection models 

are built. Moreover in section 5, the established models are applied on case studies. In 

section 6, analysis and discussion are presented to answer questions mentioned in the 

purpose; at last a conclusion about this paper is made in section 7. 
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2 Methodology 

2.1 Over view of research process method  

This thesis combined both quantitative and qualitative methods. Two models, one 

quantitative model and one qualitative model, were set up. For various conditions of 

industry companies to choose TPL providers, the two models help decision makers to 

pick the suitable one. In general, the methodology for building up the TPL provider 

selection model was based on theoretical literatures. There were numbers of articles that 

have already provided diverse solutions to the TPL provider selection. Since their 

selection models are either focusing on analytical theories or depending on complicated 

mathematical calculation, what this thesis do was to review and compare different 

solutions, combining with new thought, and finally developing utility step-by-step TPL 

provider selection models. Two case companies were used to evaluate corresponding 

models. To do so was evaluating and modifying the feasibility of each model. The overall 

working flow of this thesis is shown in figure 1: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The overall working flow of this thesis.  
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2.2 Qualitative and quantitative research method 

Qualitative researches mainly focus on in-depth exploratory studies (Biggam, 2011). The 

qualitative research answers why questions. The qualitatively method is a method not 

based on numerical, statistical and similar data but rather something like why and how, 

e.g. problems that normally cannot be calculate or be used mathematically (Biggam, 

2011). This is also what this method is most used for, dealing with people and what they 

do. The qualitative model in this thesis was also established as a man-made decision 

model. 

 

Quantitative method refers to research that connect with quantities and measurements. It 

involves calculation with quantitative data. As a rule, how questions are answered by 

quantitative research (Biggam, 2011). Quantitatively is based on mathematical research 

and data. Things like measuring and counting are usually used in this method. There was 

a quantitative model built up to select third party logistics providers. This model needed 

to collect data of every provider and calculate the efficiency with the help of a kind of 

computer software. 

2.3 Literature review 

The literature review is to identify previous research and theories that have influenced the 

research topic and methodology (Ridley, 2008). The literature was adopted to support the 

identification of a research problem or illustrate the gap between the previous researches. 

The literature review could be the driving forces and jumping-off point for the own work 

investigation (Ridley, 2008). 

 

The scientific literature review about TPL providers was used to get fundamental 

theoretical background in this thesis work. When reviewing the literature, research 

questions provided the reviewing direction, which lead the review focused on factors that 

stimulate outsourcing, criteria to determine TPL providers, method and model for 

selecting providers, and process of selection model. Various theories provided inspiration 

and basis of theory for building up a specific TPL Provider Selection Model in this thesis.  

 

The literatures used in this thesis included scientific articles, books, and journals. To 

search for literatures, keywords such as TPL provider, selection, criteria, and model are 

defined according to the purpose. Literatures were mainly found in library and website 

such as Google scholar, Sciencedirect and Emerald. In the literature selection process, it 
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was helpful to view the abstract and more detailed information to include and exclude 

specific literatures. 

2.4 Case study 

Case study is a kind of study to research one example of particular objects (Biggam, 

2011). Through observing characteristics, the aim is to explore and to analyse phenomena 

in organizations or companies (Biggam, 2011). Case study can usually be based on one 

single case or multiple case studies. This paper focused on two cases instead of one. The 

reason for choosing two cases is that it is rare for a company to use both qualitative and 

quantitative method. Also most companies do not have the condition and ability to use 

either qualitative or quantitative method. Considering this situation, two cases were 

chosen. 

 

There are three types of case studies: explanatory, descriptive and exploratory (Biggam, 

2011). Due to differentiation of interviewed companies’ sizes, situations and information 

contents, this thesis used two types of case studies: descriptive and explanatory. 

 

The case study for qualitative model can be seen as descriptive. This working process 

was carried out through description of the case company. It adopted interview to gain 

holistic information of the case company. Using descriptive case studies, this thesis 

compared qualitative model with case company’s current working process.    

 

The case study for quantitative model can be seen as explanatory. This working process 

applied quantitative model on the case company to explain how this model works for TPL 

providers’ selection.  

 

Yin (2009) writes about the application of a case study and introduced how to apply the 

case study successfully. The case studies were implemented by five steps upon Yin’s 

work. First step is to define and determine the research questions.  Selecting the suitable 

case and determining techniques for gather data is the next step. Thirdly, it is important to 

collect relevant data. Analyse and evaluate the data is followed after data collation. The 

final step is to display the results. 
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2.5 Data collection 

There are many methods to collect data. For instance, some techniques are interview, 

questionnaire, survey, observation report, and face-to-face interaction with respondents 

(Rugg & Petre, 2007). The method to collect data in this thesis was interview, including 

face-to-face interactions with respondents and email interview. A list of questions about 

TPL is prepared to be able to ask a respondent. In structured interviews, the structure that 

is a list of questions will be decided before the interview. 

 

Walliman (2005, pp.241) mentions that “Primary data, that is data observed, experienced 

or recorded closest to the event, are the nearest one can get the truth, distortions 

inevitably occur as the proximity to the event decreases.”  The primary data are directly 

collected through observation, survey and other ways by researchers with high veracity 

and accuracy. In this thesis, data from interviews including face-to face interview with 

one company’s project manager and e-mail interview with the other company’s manager 

are primary data. During the interviews, data shared from two respondents is recorded by 

recorder and email. 

 

Compared with primary data, secondary data was collected by someone else. Reused 

information is usually considered as secondary data. The source of secondary information 

would come from published article, books, website, government departments and 

commercial bodies (Walliman, 2005). Researchers reuse information because it is an 

easier and cheaper way to collect data (Walliman, 2005). There are secondary data 

resources existed in this thesis. The information was derived from published articles, 

books and website. However, the secondary data is less accurate as primary data. During 

this process, all the data were recorded without any modification to ensure the accuracy 

and reliability as much as possible. 

2.6 Data analysis  

Data analysis is a process that converts data into information through data analysis 

(Biggam, 2011). Firstly, it is necessary to check the accuracy of the data. Then the thesis 

work put collected data in a table. The data was divided into different categories and 

process of data analysis was done by computer software. The data processing is done by 

computer software called “LINDO”. LINDO is a comprehensive tool used to solving 
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linear, nonlinear, quadratic, stochastic and second order cone1. It is fast, easy and efficient 

to use LINDO to convert data. This software could be downloaded for free at the official 

website. The analysis process did not only include computer-based analysis but also 

interviews and documents analysis (Blaxter et al., 2001). Literature analysis related to 

questions in the purpose was performed. 

2.7 Validity  

According to Given (2008, pp.909), “Validity is often broadly describe as being 

dependent on the degree to which a study actually measures what it purports to measure-

whether the truth is accurately identified and described”. This thesis considered both 

internal and external validity. Internal validity means the result cannot be observed 

directly and infer an explanation based on interview (Yin, 2009). The internal validity can 

be briefly discussed by content validity and construct validity. The content validity was 

referred to the scope of the academic content, which is suitable for bachelor level in this 

thesis. To establish the construct validity, this thesis specified a theoretical relationship. 

The case study was used for measuring the feasibility of models.  

 

External validity states that the result could be applied beyond immediate case study (Yin, 

2009). Two case companies were interviewed to test and evaluate the models. There were 

no particular requirements when picking up case companies at the beginning of this thesis. 

However, along with going depth of the study, the result of case studies showed that two 

models have their own application scales. Each case could represent similar companies in 

its area. Biggam (2011) states that valid research is accepted by the research community. 

This is helpful to achieve research validity of this thesis. 

2.8 Reliability 

The thesis contained two models: one qualitative and one quantitative. Each model was 

applied with a case to demonstrate its validity. Since reliability is quite different between 

qualitative research and quantitative research, it is better to separate the reliability section 

(Given, 2008). 

 

                                                        
1	  LINDO,	  2012.	  
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2.8.1 Reliability for qualitative model 

This thesis conducted a qualitative model, based on reviewing scientific literature. The 

process and method were all learned and from previous literature with a trust-worthy 

reference list. All information about the case study was gathered from interview. The 

interviewee is an appropriate person from the case company and interview was carried 

through prepared questions. Because there were two members participating in the 

interview, it is to some extent avoiding the bias of personal feeling. Interview was 

recorded and the detailed information with prepared questions are presented in Appendix

Ⅰ. 

2.8.2 Reliability for quantitative model 

The quantitative model was also based on reviewing, learning and concluding previous 

research. All processes and methods of model were tested by other researchers, which 

could prove the reliability of the model. The method used in the quantitative model was 

data envelopment analysis (DEA) and previous researchers such as Aguezzoul (2007), 

Min and Joo (2006), Saen (2010), Zhou et al. (2008), Hamdan and Rogers (2008) and 

Chen (2011) all proved that DEA is suitable for selecting TPL providers. Different from 

previous researchers, this thesis simplified the calculation process of DEA. The software 

LINDO used for calculating the result was also mentioned by Chen (2011). This can 

prove that LINDO is able to be used in the quantitative model. The case applied on the 

quantitative model was a Chinese company. All information was gathered from email 

interview and data used in case study were given by the case company and official 

website. The interview was recorded by the email. The detailed information about 

interview are presented in Appendix Ⅱ. 

2.9 Limitation 

There are vast numbers of previous research about this topic, while this thesis did not 

achieve a breakthrough. It integrated previous researcher’s results combined with new 

thoughts into two models. The thesis also has limitation about the case. Response to the 

interview does not include all-round aspects. The prepared questions are not sufficient 

enough. The quantitative model contains complex calculation by software. It could be 

hard for readers to understand if there is no relevant knowledge. Not every available 

method for the TPL selection model is described in detail because of the limitation of 

knowledge and time.  
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3 Literature review 

The literature review of recent articles was based on the topic of third party logistics (TPL) 

and TPL providers’ selection. In order to get the knowledge of TPL, it is necessary to 

review the literature about logistics, TPL provider and benefit for using TPL service. To 

help build the model for selecting optimal TPL providers, the literature about selection 

model including criteria, method, process, and evaluate is reviewed in the following. 

3.1 Logistics 

3.1.1  Logistics 

The modern concept of logistics dates back to the 20th century (Çakir, 2009). After that, it 

has developed in both theory and practice. The expansion of its meaning is still ongoing 

(Çakir, 2009). 

 

Çakir (2009) indicates that there is neither a standardized logistics concept nor a 

consistent logistics concept exist, especially in logistics industry. On one side, the 

concept of logistics can be narrowed into simple transportation, warehouse operation, 

handling or customer service. On the other side, the concept of logistics can be as broad 

as a management function (Çakir, 2009). 

 

Council of Logistics Management defined the concept of logistics as 

“…process of planning, implementing and controlling the efficient, effective flow and 

storage of raw materials, in-process inventory, finished goods, service, and related 

information from point of origin to point of consumption for the purpose of conforming to 

customer requirements”  

(Berglund, 1997, pp. 15) 

This depicts the overall function of logistics and at the same time considers economic 

aspects like efficient and effective. 

 

As Berglund (1997) mentions, the above definition consists of 4 parts: handling the raw 

material, storage and inventory physical goods, plan and manage the process, and control 

the information flow. The key is that logistics service providers’ activities have to cover 

the whole 4 parts in some extent. While at the early development stage of TPL, 

warehouse companies began to sell space to business companies for fulfilling the 



 10 

customer’s expectation in operation situation (Aguezzoul, 2007). These activities are 

added into logistics, such as transporting, warehousing, expressing, forwarding etc. 

 

Jonsson (2008) describes logistics as the science of the efficient flow of materials and 

related the concept of logistics with supply chain. Logistics management can be seen as a 

part of supply chain management. Council of supply chain management professionals 

cited in Jonsson (2008) lists some logistics activities that include  

 

“…inbound and outbound transportation management, fleet management, warehousing, 

materials handling, order fulfilment logistics network design, inventory management, 

supply/demand planning, and management of third party logistics service provider” 

(Jonsson, 2008, pp. 4) 

 

3.1.2 Logistic outsourcing  

Since logistics capabilities are a main aspect of competitiveness, companies may consider 

about whether to operate logistics itself or outsource logistics to other logistics service 

providers (Çakir, 2009). Nowadays the outsourcing of logistics activities to third party 

logistics providers becomes a common practice (Jharkhariaa & Shankar, 2007). Sink and 

Langley (1997) describes some key drivers of the movement toward outsourced logistics. 

It includes expanding customer requirements, enhancing efficiency and effectiveness, and 

reducing operating cost, etc. Among these reasons, reduced operating cost is seen as the 

most important driver. Çakir (2009) compares various literatures and also draws a 

conclusion that reduced cost is the most important reason. 

3.2 Third Party Logistics 

TPL can be described as outsourcing in logistics activities to some external providers. A 

definition from Sink et al. is adequate: 

 

“Third party logistics services are multiple distribution activities provided by an external 

party, assuming no ownership of inventory, to accomplish related functions that are not 

desired to be rendered and/or managed by the purchasing organization.” 

(Sink et al., 96p.40 cited in Berglund, 1997, pp17) 

 

Lindskog (2003, pp.1) defines Third Party Logistics as “…the procurement of an 

integrated set of logistics service in a long-term relationship between a shipper (goods 



 11 

owner) and a service provider”. TPL market has grown rapidly in recent year and there is 

an increasing number of companies that have chosen TPL.  It is called third party because 

the TPL provider plays an important role in the logistics activities between manufacturers 

and users, but providers themselves do not produce any product (Aguezzoul, 2007). 

 

According to Hertz and Alfredsson (2003), the third party logistics can be seen as a result 

of demand of advanced service, globalization, time reduction and customer orientation. 

Aghazadeh (2003) introduced the development of TPL. TPL start with warehousing that 

selling space to companies from 1970s. During the 1980s, TPL expanded with offering 

throughput to physical distribution managers to help improving customer service 

(Aghazadeh 2003). In the 1990s, TPL combined both warehousing and transportation to 

offer logistics support for companies, which could help reduce cost and increase customer 

satisfaction through value-added service (Aghazadeh 2003). Nowadays, TPL is able to 

provide functions that a logistic department in one company could do, while traditional 

function such as transportation, warehouse management and shipment consolidation 

remains stable (Aghazadeh 2003). Aguezzoul (2007) also introduces some key TPL 

function: transportation, warehousing, inventory management, order processing, 

information systems, and value-added activities. TPL can perform these functions either 

in whole or just one part. In fact, most of TPL companies specialised their service 

according to their customer’s requirement.  

 

The TPL provider is a main player in TPL activities. According to Berglund (1997, 

pp.18), the concept of TPL provider is defined as: “A TPL provider is a company that for 

external clients manages, controls, and delivers logistical operations.” Companies search 

for suitable TPL providers to accomplish their needs. The TPL providers could be 

considered as intermediate between sender and recipient in the service chain.  

 

Companies using TPL could gain lots of benefits. According to Aghazadeh (2003), TPL 

could offer expertise and cost advantage to companies. Other benefits include reducing 

the personnel, improving customer service and satisfaction, shortening order-cycle and 

delivery time, and letting companies focus on their core tasks. Göl and Çatay (2007) 

believe that companies could gain greater flexibility, operational efficiency, and 

improved customer service level from TPL activities. Liu and Wang (2009) considers the 

main benefits as allowing companies to concentrate on the core competence, increasing 

the efficiency, improving the customer service, reducing the transportation cost, 

restructuring the supply chains, and establishing the marketplace legitimacy.  
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There are not only benefits but also risks associated with TPL service. Some risks of 

logistics outsourcing stated by Çakir (2009) are addressed in this literature review. The 

most common risks is loss of control. When companies outsource all of their logistics 

function, they may lose its internal logistics skills and capability to judge the TPL service 

performance. Another risk is adding complexity. Using TPL service could reduce 

complexity of business process, but on the other hand, add complexity in other form on 

the relationship with TPL providers. Based on the benefits and risks, companies should 

balance impacts to make the right decision. 

3.3 Identify needs of TPL service 

Before companies could start select optimal TPL providers, one of the most important 

questions is to identify which is better: to operate logistics themselves or to outsource 

logistics to TPL providers (Çakir, 2009). In other words, companies should determine 

whether they really need TPL services. Çakir (2009) mentions that companies should 

realize and make a trade-off between consequential advantages and disadvantages. Many 

researchers consider identifying needs of TPL as the first step of selecting progress. 

 

In the five-step for choosing effective TPL providers by Aghazadeh (2003), the first step 

is to make the decision. Aghazadeh (2003) also believes that first companies need to 

decide if they need a TPL. To make the decision, a team consist of people representing all 

departments within companies should discuss this together. That means the decision 

should consider all the aspects such as manufacturing, sales, marketing, finance, quality 

control and customers (Aghazadeh, 2003). 

 

Jharkhariaa and Shankar (2007) express the similar idea with Aghazadeh (2003). In their 

methodology for selection of a provider, the first step is to develop a team of competitive 

managers. The team member should come from all functional areas within the 

organization, and Jharkhariaa and Shankar (2007) also suggest “the team should include a 

member with expertise in change management”. After developing the team, companies 

should clearly define their objectives and find out whether the objectives could be 

achieved by using TPL services. 

 

Sink and Langley (1997) develop a model of TPL buying process, where the first step is 

to identify need to outsource logistics. This step is consisted of four aspects. The first one 

is recognizing problems or opportunities, which is the same as benefits and risks stated by 

Çakir (2009). The second aspect is to obtain top management approval. The support from 
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top management is essential for confirming the feasibility of outsourcing logistics. The 

next aspect is to form a team. Sink and Langley (1997) find that the most effective team 

are cross-functional and involve manager from all level within the organization. The last 

aspect is communication with line management. 

3.4 Criteria for selecting TPL providers 

Developing criteria combined with companies’ objectives is a key step during selection of 

TPL service providers. One criterion cannot be enough to select efficient suppliers. 

Establishing a systematic framework to identify providers is critical. 

 

The leader of companies would bother about: how to choose optimal criteria to measure 

the providers? How to connect the relationship between various criteria? How to 

prioritize them? These problems could be solved by an interpretive framework in the TPL 

providers’ selection process. Past researchers have done large amount of work about the 

relevant criteria for selecting TPL providers. Qualitative and quantitative criteria could be 

considered in the selection period according to Weber et al. (1991), cited in Qureshi et al. 

(2008, pp.230). A comprehensive review will be presented about various criteria that are 

presented and summarised of the literatures. 

3.4.1 Service quality  

Service quality means delivery on-time, order fulfilment accuracy, low defect rate, 

process capability, the damage or loss costs, improvement about customers’ complaints, 

etc (Stock et al, 1999; Demirtas & Üstün, 2006). The quality management systems e.g. 

Six sigma, ISO9000, measure the performance and service quality of TPL providers (Göl 

& Çatay, 2007). According to Spencer et al. (1994) quality of the provided service 

become more significant under the just-in-time delivering third-party logistics system. 

van Hoek (2001) mentions that customization is the key driver of supplementary service. 

It is essential to satisfy customer expectation to increase market share. TPL providers 

should increase the quality of service. Quality of service is one of the important criteria in 

the third-party logistics provider’s selection. Many previous researchers emphasise 

various criteria that have affect on the TPL providers’ selection process. 

3.4.2 Cost 

The cost of service should be minimum, which refers to the total cost of outsourcing 

logistics activities (Çakir, 2009). The important factor influence the trade-off is the cost 

between different options. The make or buy decision is affected by the cost of service 



 14 

(Selviaridis & Spring, 2007). That is the main reason for deciding to invest activities in 

the organization or to outsource to TPL service providers. In the competitive global 

market, many companies are looking forward to “more for less” service by using the 

lowest cost providers. Spencer et al. (1994) present cost of providers to be a great 

importance criterion. Vice verse, Sink et al. (1996) pay more attention to the service 

quality and providers’ organizational operating performance. The cost service is not a 

single factor influencing the decision and other logistics issues will be considered also 

(La Londe & Maltz 1992, McGinnis et al 1995). However, the fact that cost of providers 

should be included in the list of selection criteria is undeniable. (Qureshi et.al 2007) 

3.4.3 Shippers’ organization management 

A good organization is reflected by performance-monitoring capability, system security, 

management and responsiveness, etc. (Çakir, 2009). Daugherty and Dröge (1997) connect 

organization structure with TPL provider’s selection. They point out that the line 

responsibilities would be dispersive. Line activities are expected function task to be 

outsourced. These firms will choose TPL service providers or other external specialist to 

involve in special functional requirements. Above that, companies’ organization decides 

to use external outsource logistics providers instead of depending on internal service. 

Evaluate the organization management performance of providers enable to identify the 

gaps in TPL service (Çakir, 2009). To do the overall consideration about shippers’ 

organization management is beneficial in making the decision to select effective TPL 

suppliers. 

3.4.4 Delivery performance  

Flexibility in delivering could be on-time shipments. Delivery performance also refers to 

provide users customized service, especially in special requirements (Çakir, 2009). Just-

in-time delivering is included in evaluating the delivery performance. Speed and 

reliability are two basic components for users. Spencer et al. (1994) illustrate that delivery 

performance could be influenced by diverse providers’ internal factors such as resource 

allocation, workforce condition, managerial and financial resource. 

3.4.5 Information technology capability 

Stock et al. (1999) mentions that the mutual trust between companies and providers is 

based on information sharing. It is a crucial criterion to be considered in the selection 

process. Information is usually shared between TPL companies and providers, which is 

easy to react to the change of requests (Spencer et al. 1994; Qureshi 2007). The 
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information system can be divided into four main groups in the logistics according to 

Jonsson (2008). In the planning and execution systems, bar codes and radio-frequency 

identification (RFID) are the common tools used in the information communication to 

capture data (Jonsson, 2008). In that condition, providers with high IT capabilities would 

track the materials and goods to reduce uncertainties. TPL with advanced information 

technology are presumed upon lower logistics cost and higher productivity. Hence, it is 

one of criteria for choosing the suitable TPL providers. (Vaidyanathan, 2005) 

3.4.6 Good reputation  

Good reputation means the feeling about companies in satisfying customer’s 

requirements. Brand is a type of reputation for companies (Çakir, 2009). It is critical at 

the initial selecting process. Good reputation helps companies to build up a long-term 

relationship. Reputation includes the brand of TPL providers just like service quality, 

service level etc. Reputation of a TPL is usually a criterion when companies are selecting 

initial TPL providers from client to response the requirements at the beginning (Sink & 

Langlye, 1997).  Good reputation of TPL service providers could guarantee the service 

quality and financial condition, which is the reason reputation become one criterion 

during client screen TPL suppliers (Qureshi et al., 2007) 

3.4.7 Operational performance 

Financial considerations of providers, customer service, responsiveness etc. consists of 

operational performance (Göl & Catay, 2007). High operational performance of provider 

companies derived from efficiency and effectiveness of the business (Qureshi et al., 

2007). It would avoid change and risk and enhance responsibility in the TPL service. 

Meanwhile, unstable problems could be reduced or eliminated to some extent. When 

choosing a provider, it is a very important criterion that can provide on-time performance 

(Spencer et al., 1994). 

3.4.8 Size and quality of fixed assets 

Boyson (1999) introduces availability of quality assets such as warehouses, vehicles and 

machines, which stimulate good operational performance (cited in Çakir, 2009 p.48). The 

size of TPL companies should be evaluated before selecting TPL service providers. Hum 

states that the size and quality of fixed assets stimulate the responsiveness of providers 

(Hum, 2000, cited in Qureshi et al., 2008). The size of providers influences other criteria 

such as cost, quality of service etc. Companies would prefer to choose a suitable size of 

providers to ensure the TPL services.  
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3.4.9 Location and geographical spread 

Geographical spread location and various range of service enhanced the way to market 

(Çakir, 2009). A large geographical spread for a TPL is good, as it will bring more 

opportunities and ease of use for companies. In a survey by Lieb and Bent (2004), 

companies prefer screening deep breadth of service instead of traditional outsourcing 

activities. 80% respondents of the interview indicated that they used both in domestic and 

international operations in the third-party logistics providers under the globalization 

outsourcing market (Lieb & Bent, 2004). 

3.4.10  The long-term relationship 

The long-term relationship includes cooperation between companies and providers to 

share risks and benefits (Çakir, 2009). The long-term relationship between companies and 

the TPL providers is very important because it helps companies to reach their goals. The 

long-term relationship means that companies and TPL providers share both risks and 

successes, and to reach this status many improvements will have to be made along the 

way, insight into the TPL providers is also important. (Qurenshi et al., 2007)  

 

In 2003, the international warehouse logistics association (IWLA) conducted a survey 

that ranked the selection of TPL providers’ criteria for more than 550 companies of North 

America (Aguezzoul, 2007). The service quality was the most important criterion in 1994. 

The top three main factors were service quality, reliability and on-time performance. The 

crucial criterion became price in 2003 when the service quality and delivery on-time has 

been improved. Meanwhile, the top three main criteria were price, reliability and service 

quality. The table 1 below also shows that the third-party logistics selection process will 

be influenced by various factors. 
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Table 1: Ranking of selection TPL providers’ criteria. (Aghazadeh, 2003. pp. 52) 

Selection   Factors  22003   1999 1994 

Price  1 4 11 
Reliability  2 2 2 
Service quality  3 1 1 
On-time performance  4 3 3 
Cost reduction  5 6 14 
Flexibility and innovation  6 5 7 
Good communication  7 10 4 
Management quality  8 7 8 
Location  9 12 13 
Customize service  10 13 9 
Speed of service  11 8 6 
Order cycle time  12 9 10 
Easy to work with  13 16 12 
Customer support  14 11 5 
Vendor reputation  15 15 15 
Technical competence  16 18 19 
Special expertise  17 14 16 
Systems capabilities  18 17 17 
Variety of available services  19 20 20 
Decreased labor problems  20 23 22 
Personal relationships  21 19 18 
Decreased asset commitment  22 22 23 
Early notification of disruptions 23 21 21 
Increased competition  24 24 24 
Global capabilities  25 25 25 
    
 

Qureshi et al. (2008) emphasise an interpretive structural modelling (ISM) methodology 

that could handle the complexity of the criteria selection process. It starts with identifying 

variables and relevance to the problem, then using a group of problem-solving methods. 

After that, a structural self-interaction matrix (SSIM) is used based on pair-wise 

comparison of variables. Pair-wise comparison is accomplished by the combination of 
criteria/sub-criteria/other relationships in the selection model. The criteria and sub-criteria 
are performed according to their relative importance. The decision makers could be able 

to go through pair-wise comparisons (Çakir, 2009). The SSIM is transformed into a 
reachability matrix included transitivity matrix. ISM method needs the experts 
communicate and cooperate through brain storming to develop relationship among 

criteria (Qureshi et al., 2008).  

3.5 Methods for selecting TPL providers 

Before selecting optimal suppliers, an appreciated method should be chosen to help 

selecting more scientific. Aguezzoul, (2007) classifies the method into four categories, 
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which are linear weighting models, artificial intelligence, statistical/probabilistic 

approaches, and mathematical programming models. The following review follows these 

four categories.  

 

Linear weighting models 

Linear weighting models is a most utilized approaches which place a weight and each 

criteria and summing up the total score of TPL providers’ performance on the criteria 

multiplied by each weight (Aguezzoul, 2007). Göl and Çatay (2007) use analytic 

hierarchy process (AHP), which is a kind of linear weighting models to support the 

selection. Based on 27 criteria, simple pair-wise comparison judgments are used to rank 

the TPL providers. Jharkhariaa and Shankar (2007) use analytic network process (ANP) 

to provide a more generalized model in decision-making. ANP, which can be seen as a 

development of AHP, provides a more generalized model in decision making without 

assuming about criteria independency (Jharkhariaa & Shankar, 2007). Another common 

method of linear weighting model is called fuzzy set theory. Liu and Wang (2009) 

propose fuzzy approach for provider evaluation and selection that containes three phases: 

preliminary screening of the evaluation criteria, elimination of unsuitable providers, and 

final selection. Sometime two or more method could be combined together. For example, 
Çakir (2009) uses fuzzy analytical hierarchy process (FAHP) in the literature.   

 

Artificial intelligence 

Artificial intelligence is using knowledge from experts and qualitative factors to select 

optimal objects. There are two main systems according to Aguezzoul (2007), which are 

expert system and case-based reasoning. Aghazadeh (2003) uses weeding out process for 

the selection. Companies first narrow the provider list into “Top 2 list” or “Top 3 list”, 

and then prepared a request for proposal (RFP) to be sent to providers on the list. The 

RFP is developed by experts, and is based on the understanding about the companies. 

Rajesh (2012) uses balanced scorecard for evaluating providers, this can also be seen as 

artificial intelligence. Isıklar et al. (2006) use Case-based reasoning (CBR), which 

provides a theoretical basis and application method for human analogy. The main 

characteristic of CBR is that enable people to use knowledge from previous similar case 

together with knowledge of current situation.  

 

Statistical/Probabilistic approaches 

The statistical approaches refer to these methods that use mean and standard deviation 

and gather data from the empirical studies. Tsai et al. (2007) use binary logit model, 

which can be seen as a statistical method, to investigate the TPL provider selection. 
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Mathematical programming models 

A most popular method in this mathematical programming model is data envelopment 

analysis (DEA). It is consisted function objective to be optimized and a set of constraints 

faced by companies (Aguezzoul, 2007). DEA is defined as a mathematical programming 

technique that converts multiple incommensurable inputs and outputs of each decision-

making unit (DMU) into a scalar measure of operational efficiency (Min & Joo, 2006). 

Min and Joo (2006) use DEA method to analyse TPL providers by first identifying inputs 

and output and then calculating the efficiency of objects. Saen (2010) and Zhou et al. 

(2008) also use DEA to select the most efficiency providers. 

3.6 TPL providers’ selection process 

The thesis has reviewed five processes from previous literatures about how companies 

select optimal TPL providers. The five processes will be represented in the following. 

Process	  1	  
According to Sink and Langley (1997), select supplier could be applied into next steps as 

figure 2. 

 
Figure 2: Supplier selection process. (Modified from Sink & Langley, 1997). 

 

(1) Develop criteria and identify potential suppliers: The selection process begins with 

establish criteria. Quality, cost, delivery performance, reputation, IT capacity etc. are used 

to measure the providers. The criteria play an important role in selection TPL providers’ 

process. The initial selection is established according to the providers’ reputation and 

responses to customer’s requests. During this process consider six to eight potential 

providers.  
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(2) Collect and obtain data: Data from the potential providers are collected. The data 

refer to indicators of providers, such as productivity, gross profit rate, research and 

development rate, and return rate etc.  

 

(3) Evaluate and qualify candidates: Companies need to weight each provider. Experts 

evaluate providers according to response to the RFP and leave two or three providers. 

RFP method is to submit a proposal on a special service to providers. It included financial 

information, technical information, company goals and product information etc. 

Qualification methods containing analysis, bargaining, and judgement are developed to 

eliminate suppliers. Analysis refers to both qualitative and quantitative tools.  

 

(4) Choose effective providers: After analysis, bargaining and judgement, final 

screening depends on trusting the decision makers. The decision makers should follow 

the intention of top management. The selection process includes high level of 

communication and cooperation.  

Process	  2	  
Different TPL providers offer different service, the TPL differs from industry to industry. 

Each industry has to choose a TPL provider with specific needs according to Aghazadeh 

(2003). Therefore, five steps in how to choose a good TPL provider are developed related 

to particular company in the following figure 3.  

 
Figure 3: TPL provider selection process. (Modified from Aghazadeh, 2003).  

 

(1) Step1. Make the decision: Firstly, companies need to decide if they need to 

outsource their logistics activities. The team should consider customer and all the 

departments including manufacturing, finance and marketing to make the decision.  

 

(2) Step2. Develop criteria and objective: Companies need to list criteria for choosing 

TPL suppliers related to companies’ objective. These criteria represent what the 
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companies want TPL providers to meet. In addition, criteria should be discussed by the 

entire departments in one company. Companies find out top 10 lists of TPL providers that 

they have interested in.  

 

(3) Step3. The weeding out process: Next, companies make contact with the interested 

TPL providers to explore. Find out more specific logistics information is to know their 

capability and profile. Then companies consider if it is possible to build long-term 

relationship and narrow the Top 10 lists down to Top 2 or 3 lists. After that, RFP should 

be sent to the chosen lists companies.  

 

(4) Step4. Determine your top prospect: The decision makers will meet the potential 

providers and ask questions about the situations of TPL providers. To create a successful 

relationship, Aghazadeh (2003) emphasize that the decision makers should understand 

TPL providers in detail and pay attention to the following aspects: 

l The company should have the similar objectives with the TPL providers 
l The TPL providers have advanced information technology systems and update 

information on time 
l The TPL top management is trustworthy with the company and each other have a 

respect relationship 
 

(5) Step5. Begin the new partnership: Companies will begin the new relationship with 

the chosen TPL providers. Communication with providers in internal and external is 

crucial. Companies sign contracts with providers to ensure corporations. 

Process	  3	  
Vaidyanathan (2005) describes a framework for evaluating the TPL providers’ buying 

process in figure 4. This process includes an initial selection that adopts qualitative 

factors such as reputation. Depending on the qualitative factors, a list with potential TPL 

providers is established. Then a systematic analysis and a comparison among providers 

are made. Evaluate the providers according to criteria after achieve a list. After that, there 

is necessary to meet the providers and to collect detailed information from them. The 

final step is to select optimal TPL providers. 
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Figure 4: Evaluation process of 3PL (Vaidyanathan, 2005, pp.92). 

 

(1) Gather TPL information: Companies list TPL providers from professional 

organization. Websites such as logisticsworld.com etc. is a way to get information about 

the underlying providers.  

 

(2) Cluster together a list: This preliminary selecting could reduce the scope of 

providers that cannot offer the companies required service. The companies illustrate their 

criteria during this process. A team that combines decision makers and logistics expertise 

is involved in discuss the list. As usual, a company considers six to eight suppliers and 

pick out two to three to the final competition.  

 

(3) Evaluate providers: A series of criteria are defined to evaluate the prospective 

suppliers. The criteria usually include quality, cost, financial stability and delivery 

capacity etc., while the IT and performance are also crucial in the evaluation criteria. 

Moreover, flexibility, delivery conditions and responsiveness play important roles. 

Vaidyanathan (2005) suggests that at least the following six factors could be evaluation 

criteria in the selection process: IT, quality, cost, service, performance metrics and 

intangible.  

 

(4) Select final 3PL providers: RFP is adopted by companies to evaluate two or three 

providers. This proposal is not only for negotiating suitable price but also for matching 

objective and commitment. RFP is significant due to it builds up a foundation that TPL 

providers should achieve the need of the clients. In addition, RFP includes clear 
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requirements and tasks. Face-to-face interview requires that both parties are involved in 

final step clearly know goals and expectation. The TPL providers are selected based on 

interviews, RPF reflection and other internal or external factors. 

Process	  4	  
Jharkhariaa and Shankar (2007) propose a method that made up of two sections: firstly, 

use qualitative method to screen the TPL providers, and then use quantitative method 

ANP to calculate the overall weight index (Figure 5).  

 

 
 

Figure 5: ANP-based model for the selection of a logistics service provider (Jharkhariaa 

& Shankar, 2007, pp.275). 

 

Initial selection 

1. Define a team of competitive managers 
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At the beginning of outsourcing activities, it is important to develop a team of leaders 

who have knowledge and experience in third party logistics process. The selection team 

should involve members from different department such as finance, marketing, R&D etc. 

 

2. Define service and objecitve 

After the team established, the job is to define the requirements and objecitve that 

companies expect providers to achieve. A clear definition at an early stage could reduce 

risks on the way. Service level that companies want providers achieve should be 

contained in this step.  

 

3. Develop distribution and functional sepcifications 

There are existing differences between the result companies get at end and their 

expectation. As a result, companies should specify requirements such as product quantity 

and type, perishability, transportation and so on. Special packing will also be specified if 

it is necessary.  

 

4. Identify potential providers 

A market survey should be applied to identify potential providers. Companies need the 

vision and strategy of providers for future development. Contact with the potential 

providers to collect information from them is a way to do initial screening. It will be eight 

to ten providers at the intial seleciton period. 

 

5. Development and evaluation of the request for information (RFI) and the request 

for proposal (RFP) 

Send the RFI is followed after the first contact with potential providers. What this step do 

is to list all providers according the information they provided. Companies will consider 

the ability when providers met problems. The RFP is deliveried to potential providers and 

the responses is used in the comparison of providers. Companies should evaluate the 

responses of the RFP, and no more than five providers should be considered after this 

step. 

 

6.  Field visits and inspection 

Visit providers including meetings is nessecary to make a final decision. This is useful to 

observe how providers are working on other sites and to interact with management of 

these providers. 

 

7. Final selection and agreement for service. 
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ANP method that will be dicussed briefly in the next part is suitable to select the final 

providers. Furthermore, long term cooperation between two parties need a contract to 

guarantee interests for both sides. The contract will include reponsibilities, tasks risks, 

performance and service etc. 

 

ANP-based final selection 

Step 1. Model development and problem formulation 

Step 2. Pairwise comparison of determinants, dimensions, enablers. 

Step 3. Evaluation of providers 

Step 4. Super-matrix formation 

Step 5. Selection of the best provider for a determinant 

Step 6. Calculation of overall weight index 

Process	  5	  
Chen (2011) uses a multiple mathematic method to select providers. The whole process 

involves three phases (Figure 6)  

 
Figure 6:  Supplier selection and evaluation process (Chen, 2011, pp.1655). 

 

In phase 1, Chen (2011) uses SWOT to analyse the competitive strategy in order to get 

the evaluation criteria and indicators. The strategy transfers into figure and data in this 

phase. Criteria are connected with the strategy and measured by indicators. In phase 2, the 
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supplier evaluation is carried out. This phase is divided into three parts: candidate 

supplier selection with the DEA model, weight decision for evaluation indicator by fuzzy 

weight method, and supplier evaluation by technique for order preference by similarity to 

ideal solution (TOPSIS). At last, an assessment of the selection process with the Delphi 

method is conducted in phase 3. 
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4 TPL Provider Selection Models 

Based on literature review, the new TPL provider selection model is developed in this 

section. Since both qualitative and quantitative method can be used for selecting 

providers, and each of them has their own advantage, it is better to have two different 

models: one qualitative model and one quantitative model. Companies select suitable one 

when they choose TPL selection model. 

4.1 Qualitative model 

Qualitative model is a way that analyses and visualizes the perspective of decision-maker 

in qualitative method. It usually begins with brainstorming about TPL problems. Many 

members of the decision-making units represent companies to discuss situation and to 

figure out feasible alternatives or solutions. In model (Figure 7), all decisions of this 

process are made by experts or companies members. 

 
Figure 7: The Qualitative TPL Selection Model (made by authors). 

 

Step1: Define problems 

Buy or make decision 

Experts work through brainstorming and form a team to discuss whether it is necessary to 

outsource company’s logistics activities. Integrating the opinion of decision maker is to 

analyse the benefits, cost, opportunity and risks. There are two different set in the benefit 

part: quality and service. According to Demirtas and Üstün (2006), low defect rate and 

process capability are the factors existing in quality set. The requirements of service are 

process flexibility, on-time delivery and response to changes in time (Stock et al., 1999). 

Third party providers could provide professional performance instead of companies 

abstract by logistics activities. However, companies need to consider the cost of TPL 

providers. Assessment and measurement costs are the factors in cost part. In support for 

designing process, mutual trust and communication play roles under the opportunity parts. 
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Compared with opportunity, risks exist at a certain degree. Customer complaints, unable 

to fulfil the needs of the users and delivery delays are obvious risks. 

 

In order to clearly know the situation of companies, the decision makers should define the 

condition and problems. It is a conclusive decision to evaluate the advantages and 

disadvantages. This is the first step that decides if companies should cooperate with third 

party logistics providers. 

 

One or several providers 

Some companies usually adopt more than one TPL provider. In this step, it is important 

for companies to decide how many providers they actually need. They may confront with 

conveniently managing the relationship with one supplier. The risks also exist when the 

relationship break up suddenly. Sharing companies’ logistics activities to different 

providers means decision makers should balance and manage relationship among all the 

providers. The number of TPL providers that work together depends on financial 

condition of companies as well. According to different industries and companies, they 

should make decisions based on their needs and objectives. As Vaidyanathan (2005) 

suggests, sorting a list about TPL providers that connect to companies begins to emerge 

in this process. 

 

Step 2: Formulate criteria 

SWOT analysis is to identify strategy and to decide which criteria could be used for TPL 

providers’ selection (Chen 2011). An excellent strategy needs to balance the internal 

situation (strength and weakness) and external characters (opportunity and threat). 

Company’ strategy is a work plan through analysing strength and weakness internally in 

an organization. At the same time, it combines with opportunities and threats that 

organization will meet in companies’ development. In the turbulent market, a systematic 

strategy would stimulate companies’ growth to be more competitive.  

 

When two companies provide similar products and services, one has a higher rate to win 

profit and to expand market share, which is usually considered as competitive company. 

In other words, the strength means capability and resources that exceeds their competitor. 

It could include the width of production line, the service, and the quality of products etc. 

Low cost strategy is one way helping enterprise to enhance competitive advantage. 

Companies will increase investment due to developing new products. The absent of some 

certain strength could be considered as weakness. The weakness could be that enterprises 

have to overcome technology problem. International environment also could be a serious 
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threat to the development of companies. As information globalized, companies need to 

change their original working process and transportation. Analysing organization external 

situation may reveal new opportunities to growth. Innovation in technique and service is 

an approach for a company to improve itself.  According to the diversity of customer 

needs, companies develop integrated production. After remove of international trade 

barriers, the new opportunity will be a profit for companies. However, the external 

reformation maybe is threats to firms. 

 

After analysed companies’ strategy, criteria are carried out in this step to initial screen 

suppliers corresponding to tactics in operation management. The decision-making team 

focuses on providers who are satisfying with the criteria. There will be a list of candidates 

established. Replace and rank the current providers will be followed by initial selection. 

 

Step 3: Qualify selection process 

In qualification process, the providers’ selection is conducted through three steps: 

analysis-bargain-judgement. This process is based on Sink and Langley (1997). 

 

It starts with analysis of the performance of all potential suppliers. Quantitative analysis 

such as collect data from providers is used to analyse their operating performance and to 

calculate weight. Qualitative analysis means that companies send a formal RFP. This 

method is used by many researchers such as Aghazadeh (2003), Sink and Langley (1997), 

Vaidyanathan (2005) and Jharkhariaa and Shankar (2007). There is one method called bid 

in the bargain. For example, providers would offer a big discount based on the cooperate 

volume. Companies would consider price as an important factor during bargaining 

process. Judgement is a way to filter contenders in the competition. The aim of this 

process is to reduce the numbers of potential providers. That aims for filtering the most 

competitive providers that could enter into final choice. 

 

Step 4: Make decision  

The last step is making a final decision. There are always left two or three providers at 

last. The selected providers are usually determined in terms of project directors’ 

preference. The purchasing department participate in the final decision. This process 

involves people who have knowledge about selection criteria and above steps. The final 

decision should consider key performance indicator balancing significant aspect. The 

final step needs high level of communication with providers and meeting between 

decision-making teams with suppliers.  Trust during the cooperation is interpretive for 
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companies and suppliers (Sink & Langley, 1997). After selected TPL providers, sign 

contract to ensure the long-term relationship. 

4.2 Quantitative model 

Another way to select optimal third party providers is using quantitative framework. 

Compared with qualitative model, quantitative framework is mainly applying mathematic 

method such as DEA, AHP/ANP, fuzzy, etc. Still there exist some qualitative element in 

the quantitative model, but the overall direction is using figure and formula to make the 

selection result more objective.  

 

DEA is the method mainly used to build TPL providers selection quantitative model in 

this thesis DEA is a mathematic programming technique to evaluate the efficiency of a 

homogenous set of decision-making units (DMUs) according to the defined input and 

output. Compared with other quantitative method such and ANP, DEA is easier to be 

adopted in all kinds of companies. DEA could also reflect multiple aspects of 

performance and give areas of improvement without using a priori weight of measure 

(Min & Joo, 2006).  

 

The whole quantitative framework contains six steps. As shown in Figure 8, the first step 

is defining problem: to determine whether there is a need of TPL service or not. The 

second step is to find out all the DMUs that refer to those appropriate TPL providers.  

The next is to identify input and output. These inputs and outputs can use criteria 

according to the requirement of companies.  The fourth step is to determine indicators 

and collect data according to indicators. After that, companies use DEA to calculate the 

efficiency of each DMU to find out which TPL provider’s performance could achieve the 

required level of companies. Finally, companies should make the final decision. 

 

 
Figure 8: The Quantitative TPL Selection Model (made by author). 

 

Step	  1 • De[ine	  Problem 

Step	  2 •  Select	  the	  candidate	  TPL	  Providers 

Step	  3 •  Select	  criteria	  and	  indicators 

Step	  4 • Determine	  input	  &	  output	  and	  collect	  data 

Step	  5	   • Calculate	  the	  ef[iciency 

Stpe	  6 • Make	  [inal	  decision 
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Step 1: Define Problem 

Define problem could be the same as the first step of qualitative model.  Referred to 

previous section 4.1 step 1. 

 

Step 2: Select the candidate TPL providers 

In this step, companies should find out all TPL provider candidates that could be used for 

the selection. This involves looking at all TPL providers within the same area with 

companies, and exploiting what TPL services they provide. Companies should also 

consider special requirement to TPL providers. This could let companies make a primary 

list of candidates. After that, companies may send letters of interest to these candidates 

and waiting for the response. The letter contains basic information about the company, 

the logistics service that the company needs, special requirement about TPL service, and 

also asking for providers’ profile. Those providers that do not respond to letters may not 

be considered for cooperation.  

 

Step 3: Select criteria and indicators 

In the DEA method, since all calculation must use figures ultimately, companies should 

transform all thoughts into figure. In other words, companies should select criteria and 

indicators for calculating the efficiency. The criteria should connect to and reflect the 

company’s strategy. All criteria could be measured by various indicators, which must be 

figure or ratios, and could represent performance appropriately. For example, if a 

company using on-time delivery as criteria, the appropriate indicator could be on-time 

delivery rate. 

 

Step 4: Determine input and output, and collect data 

The assessment of DEA method begins with identifying appropriate inputs and outputs 

(Min & Joo, 2006). The input represents the resources used by providers, and the output 

represents the deliverable items by providers. A TPL provider with small inputs and big 

outputs can be seen efficient. Although there might be a lot of inputs and outputs, 

companies must select some main ones according to their needs. The inputs and outputs 

must be chosen from indicators, which ensure both inputs and outputs correspond to 

companies’ strategies and requirements. For example, inputs can be number of employees, 

space of warehouse, equipment investment, or cost for operation. Outputs can be return 

rate, on-time delivery rate, etc. There is no standard for inputs and outputs because they 

vary from company to company. 
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After inputs and outputs are determined, the data used in inputs and outputs should be 

collected. The data should be real and effective. To make sure data is real, companies 

should look at official financial report of TPL providers, or contact related departments. 

To make sure data are effective, all data used should be within two years. 

 

Step 5: Calculate the efficiency 

The DEA calculation model can be seen in Equation 1 (Hamdan & Rogers, 2008), 

 

𝑴𝒂𝒙𝜽 =
𝒖𝟏𝒚𝟏𝒐 + 𝒖𝟐𝒚𝟐𝒐 +⋯+ 𝒖𝒔𝒚𝒔𝒐
𝒗𝟏𝒙𝟏𝒐 + 𝒗𝟐𝒙𝟐𝒐 +⋯+ 𝒗𝒎𝒙𝒎𝒐

=
𝒖𝒓𝒚𝒓𝒐𝒓

𝒗𝒊𝒙𝒊𝒐𝒊
   

𝒔𝒖𝒃𝒋𝒆𝒄𝒕  𝒕𝒐  
𝒖𝟏𝒚𝟏𝒋 +⋯+   𝒖𝒔𝒚𝒔𝒋
𝒗𝟏𝒙𝟏𝒋 +⋯+   𝒗𝒎𝒙𝒎𝒋

  ≤
𝒖𝒓𝒚𝒔𝒋𝒓

𝒗𝒊𝒙𝒊𝒋𝒊
≤ 𝟏        𝒇𝒐𝒓  𝒋   = 𝟏⋯𝒏, 

𝒗𝟏,𝒗𝟐… 𝒗𝒎 ≥ 𝟎      𝒇𝒐𝒓  𝒊 = 𝟏…𝒎, 

  𝒖𝟏,𝒖𝟐…𝒖𝟑 ≥ 𝟎        𝒇𝒐𝒓  𝒓 = 𝟏… 𝒔, 

Equation 1: Formula of DEA method (Hamdan & Rogers, 2008). 

 

This equation is used to calculate the efficiency of DMUo, o = 1, 2 … n. DMUs is 

decision-making units that represent TPL providers. In the equation, 𝜽 stands for the max 

efficiency score of DMUo, ur stands for the weight output r, vi stands for the weight of 

input i, yro stands for the output y of DMUo, and xio stands for the input x of DMUo. n is 

the number of TPL providers, s is the number of output indicators and m is number of 

input indicators. 

 

In this equation, DMUo is efficient when 𝜽 = 1 and there exists at least one optimal 

solution (v,u), v ≥ 0, u≥ 0. Otherwise, the DMUo is considered inefficient.  

 

Step 6: Make final decision 

Companies should outsource their logistics to the efficient TPL providers according to the 

DEA method. But sometime, there may exist a lot of efficient TPL providers. Under this 

situation, companies must make a final decision to select the optimal TPL providers 

based on their own preference. Since all efficient TPL providers could meet companies’ 

requirements, the final selection should pay attention to other aspects, such as reputation, 

previous cooperation, long term relationship, etc. Based on a whole consideration, 

optimal TPL providers would be selected. 
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5 Case Studies 

5.1 Case for qualitative model 

The qualitative TPL provider selection model aims to select the optimal TPL providers 

for companies. The study will compare the model with actual selecting process in 

company A to find out the feasible and unfeasible part of the model. The study could also 

help company A improve their TPL provider selection process. 

 

To get the basic information about the case company, an interview was applied. Mr G, the 

interviewee, is a former logistics project manager of the target market. He provides basic 

information about the third party logistics activities and describes how they choose their 

current TPL providers. More information about the interview could be seen in Appendix 

Ⅰ.  

 

5.1.1 Case description 

The case adopts a famous large company operating on a global scale. It provides 

telecommunication, data communication system including mobile network, and other 

related services. Their markets spread all over the world and this thesis mainly focuses on 

a certain target market. Due to the privacy protection, the case company is called 

company A in this thesis. Company A has a total asset of over 280 billion SEK with 

employees over 100 thousand. The main products of company A are mobile, broadband 

networks, multimedia technology and other services. From the year 2000, with the trends 

of buying logistics service, company A outsources almost all their logistics to the third 

party logistics providers. After that, company A insources part of their logistics due to the 

high cost of outsourcing. Outsourcing to third party logistics providers could gain a lot of 

benefits for company A such as increasing operations efficiency, service level, customer 

satisfaction and short delivery time. It also lets company A focus on the development of 

technology and innovation. Nowadays company A still keeps outsourcing most of their 

logistics to third party logistics providers. There are ten potential TPL providers on the 

candidate list. This study will record how company A selects TPL providers. 

5.1.2 Adaption of TPL provider Selection 

Step 1: Define problem 
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Being first step, define the problem in qualitative model aims to solve the fundamental 

problem and to provide the prerequisite for TPL provider selection. During this process, 

brainstorming among a team of experts will be done. This step involves two aspects. The 

first one is buy or make decision. Company A decides whether outsources logistics to 

TPL providers or operates logistics itself. Compared with the qualitative model built in 

thesis, the buy or make decision made in the company A is slightly different. The 

company A does not pay attention to the buy or make decision; instead, it focuses more 

on whether the TPL providers will achieve their targets or not. Since company A is a 

mature global company with a long history and it uses the TPL service from beginning, 

what it do now is not making outsourcing decision but following the previous way. Due 

to its early experience, when company A enters a new area, it just copies its previous 

successful experience rather than analyses and makes a new decision. Another aspect of 

the first step is to decide how many providers do company A need. The middle and top 

managers from related business units go together to discuss the problem and they decide 

to use only one TPL provider. Company A prefers small meeting rather than big 

brainstorm in the discussion to make sure everyone understand. 

 

Step 2: Formulate criteria 

The qualitative model suggested using SWOT to analyse the current situation in order to 

formulate criteria for the TPL providers. The criteria will be used in the qualify selection 

process. Compared with the model, company A defines the criteria but does not use the 

SWOT analysis. Company A focuses on the TPL provider’s size, capability and 

geographical spread. It prefers to choose large TPL providers rather than small TPL 

providers. Company A also clarifies reputation and reliability as major criteria since the 

company A would like to build a long-term relationship with the TPL providers. Safety 

and quality are other important criteria to think about. Company A wants its products to 

be safe without damage or broken during the transportation process. Price is not the main 

criteria to be considered by the case company A. Company A describes product 

management and IT system as important criteria. 

 

Step 3: Qualify selection process 

After formulating criteria, companies should select candidate by finding out which TPL 

providers could satisfy these criteria in the model. The aim of the third step in the 

qualitative model is to reduce the number of candidates through analysis-bargain-

judgement. What company A does during the qualify selection process can be concluded 

as followed: company A qualifies the chosen providers at the beginning and defines the 

problem including what issues suppliers should solve to the ten potential providers in the 
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first process. After criteria are confirmed, company A does the qualification selection 

process again with some questions according to provider’s fulfilment. Meanwhile, 

company A combines issues and criteria to do negotiation and looks deep down to the 

supply chain. Then company A holds meetings with the providers to discuss about what 

types of services that company A needs. Representatives from company A sit down to 

have negotiation from criteria part as well as bargaining price and cooperation detail with 

providers. At last Company A obtains information about different providers to do the 

evaluation during this process. 

 

Step 4: Make decision  

The final step is to make a decision in the built up qualitative model. For company A, 

purchasing department make the decision. Purchasing department involve all people that 

have knowledge about the criteria. They have certain knowledge about choosing optimal 

suppliers. Company A has meetings to discuss possible options. Staffs from purchasing 

department and people who make the criteria work together to make the final decision. To 

company A, purchasing department considers key performance indicator more like 

cheaper price. People in company A have conferences to negotiate about decision. 

Company A sets up smaller group to discuss separately for interpretative some important 

criteria. Company A looks at the complete picture so that the decision will balances 

different criteria and benefits to the company. 

5.2 Case for quantitative model 

The quantitative model is used for selecting efficient TPL providers for companies. This 

study will apply this model on case company B to prove its validity by helping the case 

company select efficient TPL providers. The case study also aims to find advantage and 

disadvantage of this quantitative model. 

 

This case study is mainly based on e-mail interview. Mr. W, the manager of logistic 

department of the case company, provide lots of information by answering the questions 

through email. Other information is found at the official website of TPL providers. 

5.2.1 Case description 

This case adopts a Chinese online store to help them select efficient TPL providers. Due 

to the privacy protection, this case company is called company B in this thesis. Company 

B, built in 2008, is becoming a leader in the online market. Its products cover a large 

scale including kitchen, office, bathroom, toy etc. with unique and creative design. In the 
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early stage of company B, the logistics is operated by itself. With the development and 

expansion of business, company B found it is impossible to operate logistics itself 

because products cannot be delivered to the remote areas. Customers always complain 

that delivery time is too long. After that, company B began to outsource its logistics to 

TPL providers. The situation has improved but those problems still exist due to unsuitable 

TPL providers. Besides, the cost of outsourcing is too high for company B. 

 

Now company B would like to change this situation and keep their advantage in the 

online market.  They need their product to be delivered to anywhere in China as fast as 

possible. The quantitative TPL selection model will be used to deal with this issue. 

5.2.2 Adoption of TPL provider selection 

Step 1: Defining problems 

Defining problems is the first step in the TPL provider selection model. This enables 

company B to understand their situation and have a clear mind for further selection.  

 

The first question of this step is whether company B still want to outsource their logistics 

or not. The answer is quite clear. Products of company B need to be delivered to 

anywhere in China, which could not be achieved by itself. This requires company B 

outsourcing their logistics. 

 

Another question is to decide how many TPL providers does company B need. Since one 

TPL provider may lead to high prices, company B consider using two, three or four 

providers. Company B believes that this could not only help them avoid high prices by 

introducing competition but also reduce the dependence of TPL providers. 

 

Step 2: Select the candidate TPL providers 

After company B decided to use two, three or four providers, they must make a primary 

list of candidate. Since there are thousands of TPL providers within the area, company B 

must narrow down its selection requirement and scale. As it is said previously in chapter 

5.2.1 case description, company B is an online store and its finished products should be 

delivered to anywhere in China very quickly. This narrows the candidates to express 

companies and their size should not be regional. The service scale of providers should 

cover the whole country. There are 15 national express companies in China. Company B 

sends a letter of interest to each express company and finally there are 8 providers 

responding to the interest. The 8 providers are EMS, YTO, S.F., TTK, YUNDA, STO, 

ZJS, and ZTO, which are used for further selection.  
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Step 3: Select criteria and indicators 

In order to select the appropriate criteria, companies should know clearly about their 

strategy because good criteria tell what companies really want. The possible strategy of 

company B to win in the online market is to take advantage on delivery cost and delivery 

time. These two strategies help company B selecting price and delivery performance as 

main criteria. Company B would also like to build a long-term relationship with TPL 

providers. This requires TPL providers to be reliable; small and newborn TPL providers 

are not suitable to be cooperated with a lasting relationship. Geographical spread is 

another important criterion because company B would like the TPL providers to serve as 

many areas as they can. Company B also develops a customer service strategy that enable 

customer to check and track their parcel. This requires TPL providers to be more 

technical. 

 

Once company B defines five main criteria: delivery performance, reliable, geographical 

and technical, company B should use indicators to represent these criteria in the form of 

equation and figure. The indicator and its explanation can be seen in Table 2. 

 

Table 2: The indicators for selection and their explanations (Made by authors). 

Criteria Indicator Explanation 

Price Delivery cost Smaller delivery cost represents higher cost 

capability 

Quantity discount Offered by TPL providers based on order 

quantity.  Higher quantity discount means 

higher cost capability 

Delivery 

performance 

Average delivery time The average time taken to delivery to anywhere 

within China. Smaller delivery time indicates 

higher delivery capability 

On-time delivery rate Times of on-time delivery/total times of 

delivery. Higher on-time delivery rate indicates 

higher delivery capability 

Reliable Operating expense rate Operating expense/net sales. Smaller operating 

expense represents higher management 

efficiency  

Geographical 

spread 

The total number of 

operating branch.  

The higher number of size indicates higher 

stability of the providers. 

Technical R&D rate R&D expense/sales. Higher R&D rate indicates 

stronger technical capability. 
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A summary of strategy, criteria, indicator and relationship for company B is shown in 

figure 9. 

 

 
Figure 9: Summary of criteria and indicator for selection. (made by authors) 

 

Step 4: Determine input & output and collect data 

To use DEA method for calculating the efficiency, the input and output should be 

determined. As it is mentioned in the description of the model (see chapter 4.2), the input 

refers to the indicator that is the smaller the better, while output refers to the indicator that 

the bigger the better. So it is possible to classify these indicators into input and output. A 

smaller delivery cost, average delivery time, and operating expense rate could lead to 

better result, so these indicators are seen as input. The other indicators could be seen as 

output. 

 

As it is shown in table 3, the input and output items are built upon figure 9. The data of 

delivery cost, quantity discount, and number of branch is collected from the official 

website of each express company2. The other data is provided directly by company B.  

                                                        
2	  EMS	  Express,	  Co.,	  Ltd,	  2012	  
	  	  	  YTO	  Express	  Co.,	  Ltd,	  2012	  
	  	  	  S.F.	  Express	  (Group)	  Co.,	  Ltd,	  2012	  
	  	  	  TTK	  Express	  Co.,	  Ltd,	  2012	  
	  	  	  YUNDA	  Express	  Co.,	  Ltd,	  2012	  
	  	  	  STO	  Express	  Co.,	  Ltd,	  2012	  

Low	  price	  
strategy Price 

Delivery	  cost	  

Quantity	  
discount 

Delivery	  
strategy 

Delivery	  
performance 

Average	  delivery	  
time 

On-‐time	  delivery	  
rate 

Long-‐term	  
relationship	  
strategy 

Reliable Operating	  
expense	  rate 

Geographical	  
spread 

Number	  of	  
branch 

Customer	  
service	  strategy Technical R	  &	  D	  rate 
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Table 3: Data of input and output from eight TPL providers (Made by authors). 

TPL 

providers 

Input items Output items 

Delivery 

cost 

Average 

delivery 

time 

Operating 

expense 

Quantity 

discount 

(%) 

On time 

delivery 

rate 

Number 

of branch 

R&D 

rate 

EMS 30 3.7 2.73 15 0.74 45000 3.46 

YTO 15 3.5 3.17 5 0.85 5000 3.24 

S.F. 15 2.6 2.13 20 0.89 2200 3.19 

TTK 20 2.9 3.24 10 0.79 1600 2.46 

YUNDA 10 3.8 3.56 10 0.75 10000 2.59 

STO 25 4.0 2.98 5 0.82 5000 3.15 

ZJS 18 3.5 2.87 5 0.88 3000 2.98 

ZTO 15 3.4 3.57 10 0.86 3000 1.75 

 

 

Step 5: Calculate the efficiency 

After the data is collected, the DEA equation will be used to calculate the efficiency of 

eight TPL providers. To simplify the calculation progress, a linear programming and 

analytical program software named LINDO is used. Figure 10 and figure 11 shows the 

calculation process and result of the EMS as an example. 

 

  
Figure 10: Calculation process by LINDO with EMS as an example (Made by authors). 

 

                                                                                                                                                        
	  	  	  ZJS	  Express	  Co.,	  Ltd,	  2012	  
	  	  	  ZTO	  Express	  Co.,	  Ltd,	  2012	  
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Figure 11: The result shown by LINDO with EMS as an example (Made by authors). 

 

The result of efficiency for every express company is presented in Table 4. Those results 

equal to 1 can be seen as efficiency. Those results under 1 are inefficiency.  

 

Table 4: The efficiency of eight TPL providers calculated with DEA method (Made by 

authors). 

TPL 

providers 

Input items Output items Efficiency 

Delivery 

cost 

Average 

delivery 

time 

Operating 

expense 

Quantity 

discount 

(%) 

On time 

delivery 

rate 

Number 

of 

branch 

R&D 

rate 

EMS 30 3.7 2.73 15 0.74 45000 3.46 1 

YTO 15 3.5 3.17 5 0.85 5000 3.24 0.9553 

S.F. 15 2.6 2.13 20 0.89 2200 3.19 1 

TTK 20 2.9 3.24 10 0.79 1600 2.46 0.7958 

YUNDA 10 3.8 3.56 10 0.75 10000 2.59 1 

STO 25 4.0 2.98 5 0.82 5000 3.15 0.7151 

ZJS 18 3.5 2.87 5 0.88 3000 2.98 0.8066 

ZTO 15 3.4 3.57 10 0.86 3000 1.75 0.7883 
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From the table, it is clear to know the EMS, S.F. and YUNDA are efficient TPL providers. 

They could have a good performance according to the criteria defined by company B. 

 

Make final decision 

After the EMS, S.F. and YUNDA are selected as efficient TPL providers, company B 

makes a final decision among them. Since all of these TPL providers could provide 

logistics service according to the criteria, they all could be the suitable TPL providers. 

Company B could make final decision according to their own preference. 
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6 Analysis and discussion 

In this chapter, results from the two models and case studies are analysed and discussed 

connecting with literature review. 

 

Insourcing or outsourcing 

Identify the need to outsource the logistics activities to TPL providers is the first step for 

companies (Çakir, 2009; Aghazadeh, 2003; Jharkhariaa & Shankar, 2007 and Sink & 

Langley, 1997). There are several different things to look at before companies decide 

whether to use a TPL service or not. Companies using TPL could gain lots of benefits. 

According to Aghazadeh (2003), Göl and Çatay (2007) and Liu and Wang (2009), the 

benefits include reducing the personnel, improving customer service and satisfaction, 

shortening order-cycle and delivery time, and letting companies focus on their core tasks. 

TPL could offer expertise and cost advantage to companies. To be successful, it is 

necessary for companies to use all of its resources in the best way. To reach out to new 

markets, improve the delivery time and lower the costs, the use of a TPL may be a way to 

reach out. But companies must look at not only opportunities but also risks that a TPL 

will bring. The most common risk is losing control of providers. As mentioned by Çakir 

(2009), companies will lose capability to judge the TPL service performance after they 

outsource logistics. At the same time, one or more providers is a question that companies 

need to consider. Companies have to manage the relationship with providers no matter 

how many providers they have. That is what companies need to consider when they 

decide to buy TPL services.  

 

For company A, the main reason to outsource logistics service to TPL providers is that 

logistics is not the core business of the company. Using TPL providers could reduce the 

complexity of business process. Therefore, it always outsources this type of service to 

TPL providers. What company A considers is whether the providers can actually manage 

this operation and achieve the demands of company A or not. Furthermore, some 

companies may adopt more than one TPL provider considering the potential risk. 

Company A also discuss this problem, because in their target market using one provider 

could be convenient to coordinate order and transportation process from different 

countries. 

 

For company B, the main reason to outsource logistics service to TPL providers is that it 

could not operate itself.  To win the online market, an important ability is to deliver 
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products to certain area that is out of the serve scale of competitors. Considering this 

situation, company B make the decision of outsourcing because their own service scale is 

too limited. When it comes to the question of the number of TPL providers, company B 

choose two, three, or four. This decision is mainly based on consideration of high cost 

due to monopoly. Using multi-providers instead of a single one can also reduce the 

dependency; company B could control their logistics activities by this decision. 

 

Criteria to determine TPL providers 

The literature shows that there are various criteria influencing companies to select TPL 

providers such as service quality, on-time delivery and reputation (Sink & Langley, 1997; 

Aghazadeh, 2003 and Qureshi et al., 2007). However, different companies may have 

various criteria that not limited in above criteria. More criteria will be considered related 

to actual situation of companies. Specific client needs should also keep in mind when 

determining criteria (Selviardis & Spring, 2007). 

 

When companies select criteria, it is important to connect current operation with 

international situation. For example, when there was an outbreak of economic crisis, good 

reputation of a provider is important for companies to consider. When the volcanic 

explosion happened in Iceland, delivering on time must be a consideration for companies. 

When the business involved in war-torn country, the safety of providers plays a 

significant role.  

 

Company A has strictly requirements about delivering. It happened due to their global 

business area also include Middle East such as Iran and Syria. That is why providers of 

company A must be flexible and safe enough to handle such transportation on time. As a 

result, the service level and geographical spread of providers are quite important criteria 

for company A. Because company A has a very big target market, big TPL providers 

could meet the requirement. Small TPL providers may be suitable in one country but 

could not fulfil the demand in the whole market. That is why company A emphases size, 

capability and geographical spread as necessary criteria. Companies need to share not 

only benefits but also risks with their providers. Because of the turbulent market, every 

company is seeking for long-term and stable cooperation relationship with providers. 

New or local companies are excluded due to the consideration about company A’s global 

business and instability of these growing providers. Changing providers on the half-way 

will influence working process and whole supply chain management. Providers with 

global penetration market are on the list of potential providers. Company A considers the 

reputation of providers as well. Good reputation of providers could share risks with 
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Company A in case of emergency. Price is a minor issue to think about owing to that 

logistics is not the core business for company A. 

 

When it comes to current operation of companies, SWOT analysis is usually used to 

analyse the internal and external situation of companies to decide what criteria are 

suitable for companies. While in the company A, they have clear goals and requirements 

when picking up providers. Compare with qualitative model, company A defined the 

criteria through discussion with experts and managers without SWOT analysis. 

 

Company B defines their criteria according to their strategy. To succeed in the online 

market, it makes low price strategy, delivery strategy, long-term relationship strategy and 

customer service strategy. These strategies are established in relation to competitions of 

online stores. Online stores emphasize low delivery price, fast delivery and good 

customer service. Company B chooses long-term relationship strategy because it wants its 

providers to be reliable, since selecting TPL providers is time consuming. After the 

strategy is determined, defining criteria becomes much easier. One strategy may 

correspond with various criteria; as long as criteria reflect strategy. In quantitative model, 

companies should pay more attention when transforming criteria to indicators. Finding 

appropriate indicators to express criteria can be seen as the most determined element. 

Since indicators are involved in calculation directly, they must be clearly written in 

formulas and figures. 

 

Methods for selecting TPL providers 

Aguezzoul, (2007) classifies the method into four categories, which are linear weighting 

models, artificial intelligence, statistical/probabilistic approaches, and mathematical 

programming models. This thesis used artificial intelligence and mathematical 

programming models for TPL providers’ selection. 

 

In qualitative model, an expert team discussion is usually adopted to be a main method. 

Company A uses brainstorming during different selection period. A team of experts hold 

meeting to discuss whether they need to buy service from TPL providers or not and how 

many providers do they actually need. Different language will lead to misunderstanding 

some important criteria because of communication in non-native language. Smaller group 

discussion is suitable for company A due to that different thought among multi-

department in company. A request for proposal (RFP) is a technique during qualifying 

process. A common RFP is to give potential suppliers a business scenario included 

transactions and volume. Providers confirm their capability to meet requirements (Sink & 
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Langley, 1997). However, company A does not choose RFP approach due to the top 

management already locked onto one provider. It has meetings to discuss and negotiate 

about the requirements.  

 

In quantitative model, the main method used is DEA. DEA is valid to be used for 

calculating efficiency of each provider according to a company’s requirements. It is 

possible to tell from the case that DEA is possible to use in TPL selection. But when 

applying on company B, two pitfalls of DEA method are found out. The first one is input 

and output. Sometimes, it is impossible to determine whether an indicator is input or 

output. In this situation, companies must check if indicators are unclear or inappropriate. 

The second one is that DEA can only calculate the efficiency of each item; but could not 

select the best one. There are lots of efficient providers existing, which add a further 

selection process.  

 

Two models for TPL provider selection 

In this thesis work, two models are built up: qualitative model and quantitative model 

(Figure 12).There are two reasons that this thesis developed two models. In the first place, 

some companies do not have time to collect data from different providers. To some 

companies, there are not so many techniques specialists who know how to use 

mathematic method. Under this condition, qualitative model is more suitable. And then 

the quantitative model is accurate to calculate the efficiency of providers. It is objective to 

avoid personal opinion during selection process. Compared with other models, two 

models drew strength from previous literatures and provided an opportunity for 

companies to choose freely.  

 

 
Figure 12: qualitative model and quantitive model (Made by authors) 

Step	  1	   • De[ine	  Problems	  

Step	  2	   • Select	  the	  candidate	  TPL	  providers	  

Step	  3	   • Select	  criteria	  and	  indicators	  

Step	  4	   • Determine	  input	  &	  output	  and	  collect	  data	  

Step	  5	   • Calculate	  the	  ef[iciency	  

Step	  6	   • Make	  [inal	  decision	  

Step	  1	  
• De[ine	  problems	  

Step	  2	  
• Formulate	  criteria	  

Step	  3	  
• Qualify	  selection	  
process	  

Step	  4	  
• Make	  decision	  



 46 

 

It is possible to find the advantage and disadvantage of both models (Table 5). For 

qualitative model, one advantage may be easy to apply without particular technical 

requirements. Another advantage of this model is that it does not have special 

requirements about the business or industry companies participate in. Companies that 

have need to outsourcing their logistics activities could try this model. The disadvantages 

of qualitative model are also exit. This model is not suitable for all size of companies. 

The range of applicable companies is big or global instead of small. Smaller companies 

do not have so many providers to choose. It is not suitable for every department of a 

company that need to use TPL providers. In addition, this whole process involves many 

decision makers. People will have influence with their own opinion. This model based on 

personal discussion is subjective. Misunderstanding by one expert may lead to inefficient 

result. 

 

Table 5: The advantages and disadvantages of two models (Made by authors) 

 Advantage  Disadvantage  

Qualitative model  Easy to apply  Personal opinion may lead to 

inefficient result in some 

part  

Quantitative model  Objective  Require expert to implement  

 

For quantitative model, the main advantage is objectivity. It avoids personal feeling to 

some extent and makes selection process become more scientific. Since the calculation is 

based on figures and data, quantitative model also avoid misunderstanding. The 

disadvantages of quantitative model are obvious. Firstly, it requires that experts are 

familiar with the selection method. This imposes restriction on the size and type of 

companies. Small companies may lack of professional employee, which make companies 

unable to use the quantitative model. Secondly, data collection for quantitative model 

may be time consuming. Some data are not easy to get due to the privacy of TPL 

providers.  
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7 Conclusion 

This thesis aims to build two TPL provider selection models and to find out whether these 

models could be used for companies. After analysing models and case companies, a 

conclusion is drawn in this chapter following the order of the purpose and sub questions. 

7.1 Models for TPL selection 

This thesis conducted two different types of model for TPL selection: one qualitative and 

one quantitative. Each model has its own characteristics.  

 

The qualitative model is divided into four steps. Firstly, define the problems of 

companies to identify need to outsourcing logistics service. Then, criteria that companies 

expected providers to meet are formulated in this step. Next, it is a process to qualify 

potential providers and to weed out unqualified them. Finally, this step will make a 

decision to establish the providers that companies want to cooperate.  

 

The quantitative model was followed by six steps:  

Step 1. This step “defines problems” is the same as the first step in the qualitative model.  

Step 2. Select the candidate TPL providers through sending an interest letter including in 

special requirements, providers with no response will not be considered to work with 

Step 3. Select criteria to measure the indicators.  

Step 4. Determine input and output and collect data from providers. 

Step 5. Use DEA method to calculate the efficiency of candidate TPL providers.  

Step 6. Make the final decision to choose the optimal TPL providers. 

 

The qualitative model and quantitative model are quite different, but both of them could 

help companies selecting optimal TPL providers. This thesis built two models instead a 

single mix one to ensure companies could choose the most appropriate model. 

7.2 Consideration of adopting TPL service 

Making a decision of outsourcing is always the first step in TPL selection model. It is 

necessary for companies to identify the need for outsourcing logistics service. As stated 

before, when companies decide to buy this type of service, they have consideration about 

benefits and risks. Companies also considered different departments such as finance, 

manufacturing, marketing and customer relationship to make the decision. The             
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number of TPL providers is taken into account as well. When it comes to the case study, 

there is no difference between company A and company B.  

7.3 Criteria for TPL selection 

One important step in TPL selection model is defining criteria for selection. This part is 

crucial, both in qualitative model and quantitative model. Good criteria can tell strategy 

and show the needs for one company. Different companies may have different criteria 

since the situation of each company may vary. This thesis has mentioned some frequently 

used criteria: service quality, cost, organization, delivery performance, IT capability, 

reputation, operational performance, size and quality, location, and the long-term 

relationship. The step of defining criteria is available for all kinds of companies.  

7.4 Method for TPL selection 

Four types of method for TPL selection are mentioned in literature review, which are 

linear weighting models, artificial intelligence, statistical/probabilistic approaches, and 

mathematical programming models.  The expert discussion, brainstorm, and RFP are 

chosen as the main criteria used in qualitative TPL selection model, while quantitative 

TPL selection model use DEA as the main method. Each method was tested by a case 

study to show its validity. Different method is suitable for different companies. Expert 

discussion, brainstorm and RFP could be used for most kind of companies since they are 

easy to use without any restriction. DEA is more suitable for large companies with more 

time, resource and expert who understand this method. Companies should choose the 

most appropriate method based on their own condition. 

7.5 Advantage and disadvantage for both models 

Both qualitative model and quantitative model have their advantage and disadvantage. 

The most remarkable advantage for qualitative model is easy to apply. Most kinds of 

companies could use this model to select TPL providers. However disadvantage of 

qualitative model also exist. Since the whole process involves many decision makers, the 

selection result is influence by each person’s opinion. One misunderstanding may lead to 

inefficient result. For quantitative model, the obvious advantage is objectivity. Not like 

personal’s discussion, data and equation could reflect the situation more veritable. The 

disadvantage of quantitative model is that it requires expert who familiars with the 

selection method. 
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7.6 Implication 

The major contribution of this thesis lies in building two TPL provider selection models 

by combining previous selection model with new thoughts. It not only provides two 

practicable models, which enable companies to choose the suitable one for selecting 

optimal TPL providers, but also visualizes the requirements and objectives of companies. 

7.7 Future study 

There are two directions for future studies. One direction is applying more cases. Since 

the models in this thesis are conducted on two case companies, more different type of 

case companies could be studied to improve these models. Another direction of future 

study is to explore more methods in the selection model such as AHP, fuzzy, and case-

based reasoning. Involve more methods in selection models could gain a more holistic 

view. Through the combination of two directions of future studies, the model for 

selecting TPL providers would be more scientific. 
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Appendix Ⅰ  

AppendixⅠcontains a brief description of interview with case company A. The process 

of this interview will be presented below with a question list. 

 

The interview was held in a meeting room at University of Gävle, 7th May 2012. The 

whole interview was lasting 90 minutes. Before the interview, two interviewers prepared 

several questions in a structure path to ensure that the topics in the interview could cover 

all aspects of case study. The whole conversation were recorded by recorder. 

 

The whole process of interview could be divided into three stages: 

1. Interviewers introduced aims, their models for TPL selection, and theme of the 

interview 

2. Interviewee introduced himself and the basic information about case company. 

3. Interviewee answered questions that are prepared by interviewers. 

 

Questions that raised during the interview are shown as follow: 

1. Could you describe you job in detail?  What’s your position in company? What are 

you responsible for? 

2. What logistics activities does the company have? Which part of logistics is 

outsourced? 

3. What do you think of our model? Advantage or disadvantage? Is it possible to work 

in the company? If you know other model for TPL selection, would you like to 

introduce some to us? 

4. How will company do if they need to determine whether they need to choose TPL or 

not?  

5. Who will participate in the decision-making process? 

6. How does company choose TPL provider? Does company use SWOT method to 

analysis the company? 

7. What are the important criteria that company focus on when selecting TPL providers? 

8. Does the company use request for proposal (RFP) to select TPL provider? 

9. Who make decision? 

10. Which method does the company use? Does company use meeting, discussion, 

bargain, brainstorm or something else? 
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Appendix Ⅱ  

AppendixⅡcontains a brief description of interview with case company B. The process 

of this interview will be presented below with a question list. 

 

Since the case company is at aboard, the interview was held through e-mail during 13th -

15th May 2012. The contact information of interviewee was found at official website of 

the case company. The whole conversation was carried out by e-mail and recorded by e-

mail. 

 

The whole process of interview could be divided into two stages: 

1. Interviewers sent a request to interviewee and the interviewee agreed to participate in 

the interview. 

2. Questions were sent to interviewee through e-mail and interviewee replied to give 

answer the next day, further questions were sent based on the answer. 

 

Questions that raised during the interview are shown as follow: 

1. What is your position in the company? What are you responsible for? 

2. Could you describe logistics activities in company? Which part is outsourced? Why 

company make this decision? 

3. We have built a model to help company for TPL provider selection. We want to apply 

this model on this company. The first step of this model is to make decision of 

outsourcing. Will company still keep outsourcing? How many TPL providers would 

you like to use? 

4. Since there are lots of TPL provider exist, it is good to select some candidates first. 

How will company select candidates? Is there any requirement on candidates? 

5. What strategy did company make on logistics? 

6. What criteria did company focus on? How will company determine criteria? Is there 

any relationship between strategy and criteria? 

7. Who make decision? 

8. We defined some indicator for each criterion. Now we are going to collect data of 

each TPL provider. Could you help us collecting these data? See attachment. 

9. What do you think of our model? Advantage or disadvantage? 

 


