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Abstract 

 
This study aims to evaluate key success factors associated with the third-party logistics (3PL) service providers in Sri 
Lanka. This study used the systematic literature review and expert’s opinion to identify the key success factors of 
third-party logistics industry in Sri Lanka. In total, 20 key success factors were obtained, and those key success factors 
were grouped into four categories as organization strategy, management and process, human resources and customer 
orientation.  The study used the Q-sort technique to group key success factors into four categories and Analytic 
Hierarchy Process (AHP) to identify the priorities of the key success factors. Decision Making Trial and Evaluation 
Laboratory (DEMATEL) method used to identify the interrelationships among the key success factors in each 
category. The result shows that business expansion, technology and automation, internationalization of operations, 
management and leadership style are the most important key success factors in the Sri Lankan third-party logistics 
industry. The outcomes of this study can help managers/practitioners to formulate flexible decision strategies for better 
performance in their third-party logistics firms and experience a competitive advantage against the competitors. 
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Key success factors, 3PL, AHP and DEMATEL.   
 
1. Introduction 
  
According to the Council of Supply Chain Management professionals, Third-Party Logistics (3PL) means a firm 
provides multiple logistics services for use by customers. Many companies seeking integrated logistics services tend 
to be partnered with large 3PL firms to reduce costs (Kersten and Koch, 2010), improve product quality (Bardhan et 
al., 2006), improve flexibility (Lau and Zhang, 2006). Logistics management activities typically include planning, 
implementing and controlling the transportation, warehousing, inventory management and control, order processing, 
information systems and packaging (Makmor et al., 2019).  
 
Sri Lankan 3PL service providers also provide many services for their clients. However, this sector is also facing 
challenges in Sri Lanka such as poor infrastructure, insufficient use of technology and innovation, system 
incompatibility, limited-service offerings, lack of skilled workforce, lack of information sharing, high cost of 
operations and lack of trust. Compared to other countries, Sri Lanka has still not achieved the standard level of 3PL 
industry. Therefore, identifying the key success factors in 3PL industry is very important and it is necessary to 
prioritize those key success factors to increase the quality of the logistics enterprises' performances. 
 
Many researchers have done their studies related to key success factors of 3PL industry in their countries. But there 
has been no comprehensive study that has focused on key success factors of 3PL industry in Sri Lanka. This will be 
the first study in Sri Lanka that focuses on key success factors in 3PL industry. Most of the studies have identified 
dependency relationships among key success factors and performance measures in 3PL industry but very limited 
researches have been done to identify the priorities of the key success factors in 3PL industry. 
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As Sri Lanka is lying on a key East-West trade route and set close to India, it is worthy for practitioners and investors 
to know about key success factors of third-party logistics provider companies in Sri Lanka. 3PL service providers can 
gain a competitive advantage by focusing on the key success factors and those key success factors can support 
enhancing service provider's capabilities to achieve their future goals in 3PL industry. This study results will be useful 
for academics to have a better understanding of the importance of key success factors and their execution in Sri Lanka.  
Moreover, this study results can be useful for some other countries in South Asia. That will create a more academic 
value for this study. 
 
The objective of this study is to evaluate the key success factors in the Sri Lankan 3PL industry. There can be different 
views in different 3PL service providers when considering the key success factors. Therefore, need to identify the 
common key success factors accepted by the 3PL service providers. 
 
1.1 Objectives 
 
The objectives of this study are to prioritize the key success factors and identify the interrelationship among the key 
success factors of 3PL industry in Sri Lanka. The present research work uses a combined approach based on the 
Analytic Hierarchy Process (AHP) and the Decision-Making Trial and Evaluation Laboratory (DEMATEL) method. 
The AHP method (Saaty, 1980) establishes the ranks of the key success factors according to the importance. On the 
other hand, the use of the DEMATEL method (Gabus and Fontela, 1972) helps in generating the interdependence 
between the key success factors by grouping them into cause-and-effect groups. The combined AHP and DEMATEL 
based approach can help managers to frame strategies to improve 3PL firms’ performance.  
 
2. Literature Review  
 
2.1 Third-Party Logistics Industry in Sri Lanka 
 
There has been substantial number of studies conducted of the 3PL industries in European and Asian countries but 
there are a limited number of studies under the Sri Lankan 3PL industry. Currently 3PL services are in their nascent 
stage in Sri Lanka. So, there should be more studies in the Sri Lankan 3PL industry to identify the key success factors 
and it will help 3PL service providers to increase their overall performance. The global logistics market reached a 
value of US$ 4,730 billion in 2018 and projected to reach a value of US$ 6, 300 billion by 2024. According to the Sri 
Lankan government, logistics services contribute 2.5% of gross domestic product, which represents around US$ 2 
billion. The industry provides full-time direct employment to over 40,000 – 50, 000 people. The size of the companies 
varies between 5 and 1000 employees. World Bank’s Logistics Performance Indicator ranking (LPI) for 2018, Sri 
Lanka is ranked 94th out of 160. With a score of 2.60 out of 5, Sri Lanka is classified as a partial performer (Table 1). 
An in-depth analysis of LPI characteristics provides insights into opportunities as well as gaps in the current logistics 
industry. 
 

Table 1. Sri Lanka’s LPI ranking and score 
 

Parameter Ranking (out of 160) Score (out of 5.0) 
Customs 79 2.58 
Infrastructure 85 2.49 
International shipments 112 2.51 
Logistics competence 109 2.42 
Tracking and tracing 78 2.79 
Timeliness 122 2.79 

 
Companies in pharmaceutical, manufacturing, textile, retail and FMCG sectors are heavily outsourcing their logistics 
requirements to 3PL service providers. Based on the scope of activities and capabilities, there are few major players 
in third-party logistics market in Sri Lanka such as Advantis 3PL Plus, DHL, John Keels Logistics and EFL. Though 
those companies put more effort to provide better 3PL service, currently 3PL market in Sri Lanka is facing many 
challenges. (Malkanthie and Jayamanna, 2016) stated that “While today world logistic industry is practicing 4PL, 
5PL, and collaboration up to 7PL, within a short period, Sri Lanka is still grappling with 3PL, JIT (Just in Time), and 
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VMI (Vendor Managed Inventory).” Therefore, to meet the world competition there is a necessary requirement to 
identify the challenges that are hindering the growth of 3PL market in Sri Lanka to facilitate the growth of the industry. 
 
2.2 Key Success Factors 
 
Several studies have investigated the importance of key success factors on business performance in the 3PL industry. 
Key success factors are concerned with not only the success of a business entity but also its potential to deal with 
difficult business conditions (Pollard and Cater-Steel, 2009). Key success factors may be considered as a systematic 
set of activities that helps a firm to accomplish its organizational goal. A deeper relationship with customers is very 
important for the 3PL firms to build a broader range of service offerings, gain knowledge and obtain access to new 
markets (Cho et al., 2008). (Asthana and Dwivedi, 2020) stated that better understanding and proper communication 
between parties provide more accurate 3PL services and augment a strong relationship between relationship 
management and organizational effectiveness of the 3PL service provider with the 3PL service user. 
 
Information Technology (IT) plays a vital role in managing modern-day complex supply chains. (Qureshi et al., 2008) 
suggested using information systems as one of the logistics enterprise's successes factors. (Langley et al., 2009) have 
shown that “information technology is viewed as central to the overall performance and effectiveness of 3PL-customer 
relationship”. IT helps to reduce costs and errors through enhanced visibility, improved coordination, and data-driven 
automation. The reduction in lead time and waste translates into cost savings are some other advantages of using IT 
in the logistics industry. (Posey and Bari, 2009) suggested that the degree to which supply chain members' information 
systems are compatible with each other plays a significant role in information-processing capabilities. As an integrated 
service provider to many supply chain members, the IT capability of the 3PL firm can determine the overall 
competitiveness and success or failure of a supply chain. 
 
IT is being extensively utilized in the industry of both China and the United States, but the US firms are investing 
more in IT as having a stronger IT focus. US firms are more aware of the significance of external IT alignment with 
their customers as well as internal IT advancement. The use of visibility tools (VT), Web-based communication 
technologies such as Web-based EDI (WEDI), transport management system (TMS), and warehouse management 
system (WMS) is relatively common in the US 3PL firms. Another interesting observation is that in comparison with 
3PL firms in US and 3PL firms in China, US firms are more willing to invest in RFID which is still a more expensive 
technology than barcode (Lau, 2010). This study has found competitive advantages brought by IT utilization and they 
were grouped into three main categories in terms of cost, service variety, and service quality.  
 
[Kersten and Koch, 2010] have found a positive influence of quality management on business success. The 3PL 
providers that emphasize service quality are more likely to be successful than competitors with an exclusive concern 
for costs. The results of this study have shown that service potential, process and outcome are three dimensions of 
logistics service quality. [Shaiq et. al., 2020] carried out research in Pakistan to determine how quality management 
practices 3PL service providers achieving integration competency in the service chain. Leadership, strategic planning, 
customer focus, knowledge management, human resource focus and process management used as the quality 
management dimensions. The results of this study identified the strategic planning, HR management focus and process 
management as the factors highly impacting the integration competency of 3PL service providers in Pakistan. 
 
(Bianchini, 2018) stated that the cost of service, service level, level of professionalism, geographical location, specific 
references in the same sector, innovation capacity and collaboration with the customer are some key factors of the 
selection in 3PL service providers. (Asian et. al., 2019) have found that 3PL customers expect more focus on factors 
such as experience in the same industry, annual performance, customer service, creative management, availability of 
top management, service quality, flexibility, market knowledge from 3PL service providers. (Dieu Ho et. al., 2019) 
suggested several factors to improve warehouse operations. Improving the training process for both the old and new 
staff to better utilize warehouse facilities, and by having a fundamental knowledge of warehouse processes and steps 
is one factor.  
 
(Vyas and Shah, 2016) have shown that breadth of services is positively related to revenue growth. But other factors 
such as industry focus, relationship with 3PL, investment in information systems, skilled logistics professionals and 
supply chain integration are not positively related to revenue growth of 3PL service providers. (Makmor et. al., 2019) 
mentioned that factors such as high level of management commitment towards any continuous improvement initiatives 
carried out, fostering the idea of skills improvement and acquisition of new knowledge among the staff and strong 
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financial resources are considered a must for Malaysian 3PL firms. These are the significant factors that need to have 
positive logistics performance in Malaysian 3PL firms. 
 
One of the widely applied multi criteria decision making approach is Analytic Hierarchy Process (AHP). AHP is a 
rational framework for structuring a decision problem. It has been used in a wide range of decision-making situations 
to evaluate alternative courses of action and identify the one that is most desirable in view of the decision maker’s 
preferences. [Gupta et. al., 2011] used the AHP method to prioritize the key growth strategies. [Hwang et. al., 2016] 
have used the AHP method to explore the relative importance of the 3PL selection criteria. [Bianchini, 2018] applied 
the two-phase AHP and TOPSIS method for the selection of 3PL service providers. 
  
Decision making trial and evaluation laboratory (DEMATEL) is considered as an effective method for the 
identification of cause-effect chain components of a complex system. It deals with evaluating interdependent 
relationships among factors and finding the critical ones through a visual structural model. [Govindan and Chaudhuri, 
2016] analyzed the interrelationships between risks faced by 3PL service providers in relation to one of its customers 
using DEMATEL method. [Alinejad et. al., 2018] used the AHP and DEMATEL methods to prioritize the key success 
factors of the 3PL industry in Iran. [Kaur et. al., 2015] also used AHP and DEMATEL methods with some other multi 
criteria decision making techniques for supplier selection. Most of the past literature used either AHP or DEMATEL 
method to make multicriteria decisions. 
 
3. Methods  
 
3.1 Proposed Research Framework 
 
Key success factors were identified with the literature review and expert’s opinion. After identifying the key success 
factors Q-sort technique used to categorize the key success factors into groups.  AHP has been used to create a model 
and prioritize the key success factors. One of the widely applied multi-criteria decision-making approaches is the 
Analytic Hierarchy Process (AHP). AHP is a rational framework for structuring a decision problem. At the same time, 
the DEMATEL method assists decision-makers to understand the interactions between factors by means of a causal 
relationship diagram (Figure 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 1. Proposed framework 

 
One objective of this study is to identify the key success factors in 3PL industry. First, literature review has been 
conducted to identify the studies that have been done related to key success factors in 3PL industry. Then, interviews 
were conducted with the experts in Sri Lankan 3PL industry to identify more key success factors. Finally, 20 important 
key success factors were determined through the inputs of the experts in 3PL industry. Those 20 key success factors 
were categorized into four groups using Q-sort technique (Table 2). 
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Table 2. Key success factors 
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Business expansion ×  × ×  × 
Internationalization of operations ×  ×   × 
Technology and automation ×  × ×  × 
Management and leadership style ×   ×  × 
Breadth of service offerings × × × × × × 
Experience as a 3PL service provider ×  × ×  × 
Trust worthiness of employees ×  × ×  × 
Skilled and professional workforce × × × × × × 
Retention of skilled workforce      × 
Long term relationship with customers × ×  × × × 
Quick response for customer complaints ×      
Focus on specific industries × × ×  ×  
Infrastructure availability for business opportunities      × 
Information systems × × × × × × 
Supply chain integration × × × × ×  
Continuous improvements      × 
Tracking KPIs      × 
Compliance with safety and security regulations      × 
Quick response for customer inquiries ×      
Ability to penetrate business opportunities      × 

 
3.2 AHP 
 
AHP originally developed by Thomas Saaty and it is a very effective technique to handle the complexity in decision 
making. AHP models the decision-making problem as a hierarchy in a top-down approach. AHP has been applied to 
various research areas, including choice decision, prioritization and evaluation, resource allocation, benchmarking, 
quality management, public policy, healthcare and strategic planning (Hwang et al., 2016). 
 
Compare to other decision-making techniques, AHP has two unique features. First, AHP provides a comprehensive 
structure to combine the intuitive rational and irrational values during the decision-making process. Second, AHP 
enables the decision maker to judge the consistency in the decision-making process (Wu and Tsai, 2012). AHP and 
ANP are the most popular methods used to solve decision problems. As compared to ANP, simplicity is the benefit 
of the AHP method because AHP requires less pairwise comparisons. 
 
The basic steps of AHP are summarized below (Gandhi et al., 2016). 

1) Structuring the problem hierarchically including the goal, criteria, sub criteria and a set of alternatives but it 
is not necessary to have all four levels for every AHP models. It depends on the requirements of the researcher 
who do the study. With a hierarchical structure, a complicated and complex problem is converted to a 
hierarchical system of elements. 

2) Constructing a set of pairwise comparison matrices. This step includes collection of data to form the pairwise 
assessments among factors. These comparison matrices demonstrate the judgment of decision-maker about 
the priority of elements. For deriving judgment of the decision-maker and establishing the comparison 
matrices, the scale that was suggested by Saaty for AHP can be used (Table 3). Geometric mean is used to 
consolidate different experts’ judgements to a single value in pairwise comparison matrix.   

 

Proceedings of the 11th Annual International Conference on Industrial Engineering and Operations Management 
Singapore, March 7-11, 2021

© IEOM Society International 1082



Table 3. Significance of scores in AHP 
 

 
 
 
 
 
 
 
 
 
 
 
 

3) Normalizing the decision matrix. For that, all the values in the column are divided by sum of the respective 
column. Then weights are calculated by averaging the values in each row. Based on the attained importance 
weights, the priority for the respective criterion is obtained. 

4) Calculating the consistency ratio (CR) to ensure the consistency of pairwise assessments. The formulation of 
CR is: 

CR = CI / RI 
The consistency index (CI) = (λmax − n) / (n − 1), λmax gives the maximum average value and value of the 
random index (RI) can be selected from depending on the value of n (Table 4).   
 

Table 4. Random consistency index  
 

 
3.3 DEMATEL 
 
DEMATEL method was developed by the Geneva Research Centre of the Battelle Memorial Institute to visualize the 
structure of complicated causal relationships through matrixes or digraphs. DEMATEL is a well-known method that 
is used to analyze the interactions between factors by categorizing them into cause and effect groups. The procedure 
of DEMATEL method can be summarized by the following steps (Si et al., 2019). 
 

1) Calculating the direct relation matrix. To obtain the direct influence between any two factors, use the inputs 
of the decision makers. Decision makers are asked to indicate the direct influence that one factor has on 
another factor, using an integer scale of “no influence (0),” “low influence (1),” “medium influence (2),” 
“high influence (3),” and “very high influence (4)”. The notation of xij represents the degree to which the 
respondent believes factor i affects factor j. For i = j, all principal diagonal elements are equal to zero. For 
each respondent, an n × n non-negative matrix can be established as Xk = [xk

ij], where k is the number of 
respondents with 1 ≤ k ≤ H, and n is the number of factors. Thus, X1, X2, X3, ..., XH are the matrices from H 
respondents. To summarize all opinions from H respondents, the average matrix A = [aij] is constructed as 
follows: 

 
 
 

2) Calculating the normalized direct-relation matrix, where normalization of direct-relation matrix D is 
performed by D = A × S with the assistance of following equation in which all elements should lie between 
1 and 0. 

 
 
 

3) Calculating total relation matrix T, where T is defined as T = D (I – D)-1 where I is the identity matrix. Let 
[ri]n × 1 and [cj]1 × n be the vectors representing the sum of rows and sum of columns of the total relation 
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matrix. When j = i, the sum (ri + cj) illustrates the total effects given and received by factor i. (ri + cj) represents 
the degree of importance for factor i in the entire system. On the other hand, the difference (ri - cj) indicates 
the net effect that factor i contributes to the system. If the value (ri − cj) is positive, then, factor i is a net 
cause, while factor i is a net receiver if the value (ri − cj) is negative (Wu and Tsai, 2012). 

4) Computing the threshold value to obtain the causal digraph. The overall value in matrix T reflects how one 
factor influences other factors, it is necessary for a decision maker to set up a threshold value to filter out 
some negligible effects. Only the effects greater than the threshold value are chosen and depicted in causal 
digraph. The causal digraph can be acquired by mapping the dataset of (r + c, r - c). Generally, threshold 
value calculates by taking the average of the values of each element in matrix T. 

 
4. Data Collection 
  
Previous studies of the same interest, research articles, journals and books were used to identify the key success factors 
in 3PL industry. The identified key success factors were further filtered through expert opinions based on an industry 
based past records. Through the experts many key success factors were identified which were not in the literature 
review (Figure 2). The target population for this study is all the 3PL companies in Sri Lanka. Considering the time 
and cost constraints, convenience sampling, which is a non-probability sampling method, is the sampling technique 
that was used in this study. 
 
Interviews and the questionnaires were used as the data gathering instrument for collecting primary data. In the process 
of data collection mainly executives, middle and senior level managers of four 3PL firms who got more than five years 
of experience in 3PL industry were interviewed and their opinions were compared with literature review. Totally, 36 
experts in 3PL industry were participated for data collection process. Those selected experts were highly skilled 
professionals in their domain having good experience. The initial discussions with experts in 3PL industry have been 
really helpful in determining main criteria and sub criteria in the AHP model. The questionnaires were systematically 
prepared to evaluate the key success factors. 
 

 
 

Figure 2. Identification of the key success factors 
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5. Results and Discussion  
 
5.1 Numerical Results  
 
AHP application: determining the priorities of the key success factors 
 
Experts in 3PL industry were interviewed and collected the data through questionnaires. The main source of collecting 
the data needed for this study was the experts in 3PL industry. Convenience sampling, which is a non-probability 
sampling method, is the sampling technique that was used in this study.  In the process of data collection mainly 
executives, middle and senior-level managers of four 3PL firms were interviewed and their opinions were compared 
with the literature review. Totally, 36 experts in 3PL industry have participated in the data collection process. Those 
selected experts were highly skilled professionals in their domain having a good experience. 
   
The four main categories of the key success factors considered here are organization strategy, management and 
process, human resources and customer orientation (Alinejad et al., 2018). Those four categories worked as the main 
criteria of the AHP model in this study (Figure 3). AHP model proposed with the goal of prioritizing the key success 
factors. Experts were asked to scale the factors on a nine-point Likert Scale and those inputs were used to do the 
pairwise comparison in AHP.  
 

 
 

Figure 3. AHP model 
 
The incompatibility rate of all pairwise comparison matrices is less than 0.1 and depicts the compatibility of matrices. 
Based on the pairwise comparison weights of the main criteria were determined. Then again local weights of sub-
criteria under each main criterion were determined. The global priority of each key success factor is calculated by 
multiplying its local weight with its corresponding weight along the hierarchy (Table 5). 
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Table 5. Final weights of key success factors 
 

 
 
According to the results, most important four key success factors identified in Sri Lankan 3PL industry are business 
expansion, technology and automation, internationalization of operations, management and leadership style (Table 5). 
In past literature internationalization of operations is also identified as most important key success factor of 3PL 
industry [Alinejad et. al., 2018]. But compare to previous studies Sri Lankan 3PL industry is currently paying more 
attention into technology and automation which will definitely enable the 3PL companies to take the competitive 
advantage. However, it is evident that more attention should be paid to business expansion, internationalization of 
operations, management and leadership style. That will pave the 3PL service providers with a roadmap to improve 
their performance. 
 
DEMATEL application: determining the interrelationships among the key success factors 
 

Table 6. Direct-indirect influence matric (Main Factors) 
 

 
 
(Table 6) provides the direct and indirect effects of the four main key success factors. Generally, the type of 
relationships among these four main factors can be taken by the (r-c) values. Organization strategy and management 
and process are in the cause group. Human resources and customer orientation are the factors in the effect group. By 
observing (Figure 4), organization strategy can be the most important main factor that need to consider. Compare to 
the other factors, organization strategy shows more relationships with other three factors. The threshold value that 
considered to draw the digraph of the main criteria was 3.6053. 
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5.2 Graphical Results 
 

 
 

Figure 4. The digraph of the main criteria 
 
6. Conclusion 
  
This study set out to investigate the importance and the interrelationships of the key success factors of 3PL industry 
in Sri Lanka. The study was able to investigate 20 key success factors using AHP and DEMATEL method. AHP does 
not consider the indirect effects for each criterion and assumes that criteria are independent. Therefore, the importance 
of key success factors calculated by AHP can be viewed as short-term improvement opportunity. In the other hand 
results of the DEMATEL application can use to make long-term improvement opportunities. These results would help 
managers in 3PL industry to develop strategies for effective supply chain management. 
  
The result shows that business expansion, technology and automation, internationalization of operations, management 
and leadership style are the most important key success factors in the Sri Lankan 3PL industry. These factors explain 
that most of the Sri Lankan 3PL service providers are currently in the growth stage of the 3PL industry and these key 
success factors will lead them to reach the maturity level. Therefore, managers need to focus more on these factors to 
increase the performance of the 3PL companies. Also, it is important to focus on key success factors which are in the 
organization strategy because organization strategy shows more relationships with other main criteria. That will be 
useful for the management to develop long term strategies for the companies. 
 
The model proposed in this work has its own limitations. For example, this AHP model is highly dependent on the 
judgements of the experts. Great care was taken in finalizing the key success factors but still there could be some 
errors due to human biasness or judgment. Though a generalized model is developed here in this research, a particular 
company in 3PL industry could select the criteria and sub criteria according to their requirements and interest and 
develop a model that is applicable to their interest. The results of the AHP and DEMATEL could be changed according 
the new key success factors come in to the 3PL industry. In this study only considered the key success factors from 
the 3PL service providers perspective but in future studies it is better to consider both 3PL service providers and their 
client’s opinion. 
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