
Developing a Performance Measurement Framework 
for Logistics Service Providers 

 
Paitoon Varadejsatitwong 

Thammasat Business School, Thammasat University, Bangkok, Thailand 
paitoon-var58@tbs.tu.ac.th 

 
Ruth Banomyong 

Dean, Thammasat Business School, Thammasat University, Bangkok, Thailand 
ruth@tbs.tu.ac.th 

 
Puthipong Julagasigorn 

Thammasat Business School, Thammasat University, Bangkok, Thailand 
puthipong-jul58@tbs.tu.ac.th 

 
Abstract 

 
The purpose of this paper is to develop a framework for measuring the performance of logistics service providers 
(LSPs). The logistics literature was explored, and a set of articles and key performance indicators (KPIs) were 
derived. A network analysis of the identified articles was undertaken and revealed five performance themes. A 
conceptual framework was developed based on the systems model and was classified as input and output 
performance dimensions. The proposed conceptual framework was further validated with empirical data. The 
obtained data was analyzed using Structural Equation Modeling. Results showed that the input performance 
dimension had a strong and positive impact on the output performance dimension. The results indicated that LSPs 
were concerned on their service quality in terms of delivery in-full and on-time, and their cash conversion cycle. 
The framework contributes to the LSP’s performance measurement literature by proposing and empirically 
validating a performance measurement framework that is considered to be more comprehensive and suitable for 
the use in the LSP context. Given this framework, LSPs should be able to not only evaluate and monitor their day-
to-day operations but also develop strategic policy and action plans that may be used to improve and enhance their 
competitiveness in a competitive environment. 
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1. Introduction 
The service sector plays an important role in the economies of countries around the world, including the 
Association of Southeast Asian Nations (ASEAN). According to the ASEAN Economic Community (AEC) 
Blueprint, the member countries under the ASEAN Framework Agreement on Services (AFAS) must have clear 
implementation plan, method and time frame (ASEAN 2015) for facilitating a trade negotiation on services. The 
main goal is to reduce  and abolish the rules or regulations that impede service activities in 12 service sectors as 
classified by the WTO. Meanwhile, transportation and logistics service businesses are service sectors that needs 
to be liberalized under the AFAS, as it will allow ASEAN nationals to have up to 70 percent of shares in 
transportation and logistics services since 2013 (Banomyong et al. 2008). However, most of transportation and 
logistics service businesses are small to medium size firms with limited knowledge and competitiveness in terms 
of management, administration, marketing, technology, and skilled workers. This will make them to be less 
competitive within the globalization and competitive environment. 
 
Hence, it is observed that there is a need to measure and explore the performance of LSPs because it relates to 
their competitiveness. In order to enhance LSPs’ competitiveness, the baseline of LSP’s performance must be 
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identified. However, the literature is extensive related to LSP’s performance measurements. Some organizations 
focus on increasing their profit (e.g., Gomes and Mentzer 1991, Harrington et al. 1991) but others are concerned 
with service quality or sales maximization (e.g., Clarke 1991, Germain 1989, Fawcett 1990, Read and Miller 
1990). Thus, the definition of performance depends on the scope and goals of organizations (Hall 1991). In 
addition, there is a variety of the evaluation and selection criteria related to LSP’s performance. It is observed that 
some users of LSPs (i.e., customers) focuses on past records of LSP’s performance based on specific methods 
such as ABC (Activity Based Costing) and EVA (Economic Value Analysis). Such methods rely on historical 
financial data. There are some others who focused on non-financial performance such as service quality. This 
indicates a lack of standardized framework for evaluating LSP’s performance. 
 
The objective of this study is (1) to investigate, identify and propose significant research domains related to 
performance in the LSP literature; (2) to identify key indicators which are relevant to the LSP’s performance; and 
(3) to develop an LSP’s performance measurement framework that can support the logistics industry needs in 
enhancing its competitive advantages. A standardized assessment framework is provided as a comprehensive 
approach to measure LSP’s own current performance. Such framework may be used to provide an identification 
and understanding of LSP’s strengths and weaknesses as well as to improve their business opportunities and guide 
LSPs to enhance their competitive advantages (Morse et al. 2020). 
 
2. Literature Review 
This section reviews the literature related to LSP’s performance measurement. The review derives key 
performance themes and significant indicators. A theoretical background related to LSP’s performance 
measurement is proposed as a theoretical foundation for the development of a conceptual framework. 
 
2.1 LSP’s performance measurement  
A review of the literature related to LSP’s performance measurement was conducted. The aim was to identify the 
present knowledge related to LSP’s performance measurement as well as theories and key performance indicators 
used in the literature. The findings will be used for the development of a conceptual framework. The review 
process started with identifications of scientific articles published via electronic databases (i.e., Scopus and 
ProQuest) as well as reports related to LSP’s performance measurement that appeared in websites. The selected 
two databases were selected to avoid duplications of the articles. The former is comprehensive and 
multidisciplinary in nature while the latter is considered as a large database host (Meho and Yang 2007). 
 
A filter for year of publication was used to include articles from 1978 up to 2017. This was because the article 
related to the topic was first published in 1978 (Banks 1978). The main keyword was “logistics service provider” 
that was searched and incorporate with the term “performance measurement” and its equivalent terms. The initial 
result revealed 209 articles published in 112 journals. Screening of the articles’ titles and abstracts removed 
duplications and irrelevant articles and resulted in 151 articles that remained for quality check. The quality criteria 
assessment was adapted from Ramos (2009): theoretical supports, methodological rigour, strong conduct of 
research, and contribution to the body of knowledge. A score of one (low quality) to three (high quality) was 
assigned by the authors to each article. A qualified article must have a score of two or higher assigned to two or 
more criteria. In total, 93 articles were eligible for further analysis. 
 
Next, an identification of domains in the LSP performance measurement literature was conducted. A social 
network analysis (SNA) was employed to create clusters among the 93 identified articles. The method was carried 
out following guidelines of De Nooy et al. (2005). The SNA was undertaken using Pajek software 4.01 running 
in Window OS. Pajek supports a large network analysis by decomposing it into smaller networks that are easier 
for clustering. The result of analysis revealed five research domains in LSP performance measurement literature.  
Both financial and non-financial related indicators were included in the five research themes and are presented in 
Table 1. The analysis suggested that the 93 selected articles can be classified as 47 articles focusing on the 
efficiency and effectiveness, 21 articles studying the service quality, 16 articles examining the inter-organizational 
relationship performance, 5 articles investigating the social and environmental performance, and 4 articles 
focusing on the financial performance. The literature review also derived a set of 96 key performance indicators 
(KPIs) (such KPIs will be provided upon requests). The findings of the literature review will be used to develop 
a conceptual framework in the next section. 
 

Table 1. Performance measurement themes identified from Pajek software (Source: the authors) 
 

No. Theme Description Examples of articles 
1 Financial A basic measure of all 

business 
Beamon (1999), D’Avanzo et al. (2003), Hofmann and 
Lampe (2013) 
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2 Efficiency and 
effectiveness 

A measure of their day-to-
day operations 

Beamon (1999), Gunasekaran et al. (2001), Mentzer et 
al. (2001), Lieb and Miller (2002) Lai et al. (2002), 
Neely (2005), Jharkharia and Shankar (2007) 

3 Service quality A quality of service provided 
from the perspective of the 
organization 

Parasuraman et al. (1988), Bienstock et al. (1997), 
Mentzer et al. (1999), Lai et al. (2004), Seth et al. 
(2006), Grant (2003) 

4 Social and 
environmental 

A measure of business 
responsibility to stakeholders 

Gunasekaran et al. (2004), Hervani et al. (2005), 
Bjorklund et al. (2012), Gunasekaran et al. (2004), 
Trujillo-Gallego et al. (2021), Anthony Jr. (2019) 

5 Inter-
organizational 
relationship 

A measure of the relationship 
within supply chain 

Neely et al. (1995), Beamon (1999), Chan and Qi 
(2003), Gunasekaran et al. (2004) Bhagwat and Sharma 
(2007) 

 
2.2 Theoretical foundation 
It was observed that Resource-based View (RBV) theory was a commonly used theory in the identified articles 
and other researchers in the logistics literature (e.g., Innis and La Londe 1994, Olavarrieta and Ellinger 1997, Lai 
et al. 2004). The RBV describes that a firm has a set of resources (i.e., tangible and intangible), which are tied 
semi-permanently to the firm, and must efficiently utilize such resources in its operations to improve its 
performance and to survive in the market (Wernerfelt 1984). A competitive advantage is the result of the 
ownership of or unrestricted access to inimitable assets, innovations, and resource barriers in which enable the 
firm to shift market positions (Grant 1991, Bolumole et al. 2007). RBV has been popularized by Barney (1991), 
who adapted the concept from Wernerfelt (1984) and Penrose (1959). 
 
Studies indicated direct and indirect relationships between various resources and the performance or competitive 
advantages of LSPs. In this study, logistics hubs, warehouse capacities, and transportation vehicles are considered 
as physical resources. Basically, transportation vehicles and warehouses are required for the movement of 
resources in inventory such as raw material, work in process, and finished goods (Closs and Thompson 1992, 
Karia and Razak 2007). Many LSPs own transportation and warehouse-related resources (Murphy and Poist 2000) 
because they are responsible for the movement of goods from one point to another (Wouters and Sportel 2005). 
Even asset-light LSPs such as forwarders and fourth-party logistics service providers (4PLs) still need to gain 
access to physical resources by relying on partnerships and contract arrangements. Since physical resources are 
required to deliver products to customers, it is important for LSPs to gain access to these resources to maintain 
their control of logistics activity and to improve their reliability and speed of delivery. Physical resources are 
valuable when exploited appropriately (Rubin 1973). They may become rare during a shortage situation. Some 
physical resources such as vessels and cargo planes can be costly to imitate due to the need for high capital 
investments. 
 
To develop a conceptual model, this study employs the systems model (Kemp 1995). It is a model used for 
evaluating service efficiency and effectiveness in the service industry. The concept behind the model is that a 
service firm utilizes resources (inputs) to provide services (process) to meet customers’ requirements (outcomes) 
(De Bruijn 2002). Service efficiency is a performance related to the transferring of inputs into outputs, while 
service effectiveness is the outcome of the service provision. The ‘intangibility’ in services is not easy to measure, 
as they are not physical objects. Thus, performance measurement techniques and theories need to be more 
sophisticated (Fitzgerald et al. 1991). 
 
The systems approach in the service context has been applied in many studies. For example, Straub et al. (2010) 
used the systems approach to measure the performance in a maintenance-related service. It was used to address 
service problems, to identify the actors and to guide firms for further improvements. Another example is an 
application of the model in the hospitality sector. Southern (1999) employed the systems model to measure 
performances at an operational level. Later, Schmutz and Soulet (2014) demonstrated, through four case studies, 
how to measure processes and performance of healthcare teams by integrating the findings of many studies into 
the systems model. 
 
 
2.3 Developing a conceptual framework 
A proposed conceptual framework of this study was developed based on Kemp’s (1995) systems model and 
consists of the five performance themes identified from the literature. However, the five themes need to be 
assigned into either input or output. A structured interview based on a questionnaire was, thus, conducted to obtain 
expert opinions. Such methodology was carried out in many studies in the logistics literature (Asian et al. 2019; 
Malviya and Kant 2020). Twelve experts, who participated in the International Conference on Logistics and 
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Transportation (ICLT) in 2018, were involved in the interview. They were practitioners and academic professors 
of universities around the world including Lappeenranta University of Technology (Finland), Vienna University 
of Business and Economics (Austria), University of Marketing and Distribution Sciences (Japan), The University 
of Newcastle (Australia), Singapore University of Social Sciences (Singapore), HELP Logistics Asia (Singapore), 
and Chiang Mai University (Thailand), Khon Kaen University (Thailand), University of the Thai Chamber of 
Commerce (Thailand). During the conference, the first author explained to the experts about the concept of 
systems model, the themes and the KPIs. After they had a clear understanding, they were asked to assign the five 
themes and the 96 KPIs into either the input or output performance dimensions. Q-sorting technique was used for 
pre-evaluating the validity and reliability of the sorting of KPIs and the themes. The experts acted as a judge and 
arranged the lists into the five themes and the two dimensions (Moore and Benbasat 1991). An assessment index 
was a measure of the degree of agreement between the judgements. At least 70 percent of the judgements must be 
agreed to the same classifications in order to achieve internal reliability (Hinkin et al. 1997). If there was none or 
very few agreed statements, the author explained the experts again in details. 
 
The result of Q-sorting suggested that the input performance dimension consisted of the financial theme and the 
efficiency and effectiveness theme while other themes were assigned into the output performance dimension. At 
this stage, the proposed conceptual framework was initial validated and is presented in Figure 1. The proposed 
conceptual framework consists of three levels according to the systems model: input, output and outcome. At the 
lowest level, it is expected that the input measures should be used to evaluate LSP’s performance related to the 
three core input themes: service quality, inter-organizational relationship, and social and environmental. The 
medium level provides a clearer idea of what the output of LSP’s performance is and whether such output can 
reflect the efficiency and effectiveness through the firm’s profitability and the stakeholders’ wealth. Finally, the 
upper level presents the outcome of LSP’s performance which effects to their competitiveness so called outcome. 
The outcome provides a superior performance for LSP’s when compares to the other firms in the market. The 
result of Q-sorting also suggested a set of appropriate KPIs in each theme: 22 indicators in the service quality 
theme, 27 indicators in the social and environmental theme, 16 indicators in the inter-organizational relationship 
theme, 16 indicators in the financial theme, and 15 indicators in the efficiency and effectiveness theme (KPIs in 
each theme will be provided upon requests). In sum, the proposed conceptual framework covers all performance 
themes and KPIs reported in the extant LSP’s performance literature. It contributes to the literature by providing 
a more holistic framework containing both financial and non-financial related KPIs. 
 

 
 

Figure 1. A proposed conceptual framework (Source: the authors) 
 

The next question is whether this framework can be adapted within the LSPs context. Based on the proposed 
conceptual framework, an operative model specified with by the relationships between constructs is proposed and 
presented in Figure 2. For the context of LSP’s performance measurement investigated through the perspective of 
systems approach (i.e., input and output dimensions), a hypothesis is proposed as: the input performance positively 
impacts the LSP’s output performance. The next section presents the research method for an empirical testing of 
the proposed operative model. 
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Figure 2. A proposed operative model (Source: the authors) 
 
3. Research Method 
This section presents how the proposed operative model was adapted to fit the LSP context and was empirically 
tested with the data obtained from LSPs in Thailand. 
 
3.1 The context 
The authors acknowledged that not all of 96 indicators could be included for an empirical testing within a specific 
context. The context of this study was the last mile transportation services provided by pick-up trucks. From an 
academic perspective, the growth in e-commerce market makes the last mile delivery become more important. 
The success or failure of e-commerce businesses relies on the performance of the last mile delivery units. Thus, 
in order to satisfy customers’ requirements, researchers need to investigate the performance of LSP firms. This 
study was then focusing on the sub-contractors of Siam Cement Group Logistics Management Co, Ltd. (SCGL). 
The company was a large logistics company in Thailand who did not own any assets but provided logistics services 
through its 4,000 sub-contractors. The aim of study was, thus, to collect data related to the performances of such 
sub-contractors and used obtained data to validate the proposed hypothesis and conceptual framework. From a 
practitioner’s perspective, the findings of the study should benefit not only SCGL and its sub-contractors but also 
a wider LSP firms who are operating businesses in transportation and logistics sectors. 
 
A meeting with SCGL was arranged with an aim to adapt the KPIs to fit with the company context. The 
management director of SCGL carefully considered the KPIs and concluded that 51 out of 96 indicators were 
suitable to be used to assess the performances of its sub-contractors. The company also suggested adding other 
two indicators into the efficiency and effectiveness theme: “number of accidents from transportation” and 
“number of fatal accidents from transportation”. In total, there were 53 indicators for an empirical testing: 20 
indicators in the service quality theme, 11 indicators in the social and environmental theme, 10 indicators in the 
inter-organizational relationship theme, 4 indicators in the financial theme, and 8 indicators in the efficiency and 
effectiveness theme (data will be provided upon requests). 
 
3.2 Sample size 
This study aimed to validate the proposed framework using structural equation modeling (SEM). Hair et al. (2019) 
suggested that a minimum sample size for an SEM analysis varies depending on the complexity of model and the 
characteristics of measurement model. Hair et al. (2019) suggested a minimum sample of 150 samples for the case 
that the model has seven constructs or less in which each construct has more than three indicators. It is observed 
that the proposed operative model contains seven constructs in which each construct contains more than three 
indicators. Therefore, in this study, a minimum sample size of 150 or higher was adequate for the SEM analysis. 
 
4. Data Collection 
Data was collected from the sub-contractors of SCGL. A semi-structured interview with questionnaire was used 
as the main data collection method. The collection of data was carried out during the COVID-19 outbreak in 
Thailand. The respondents were, thus, contacted via telephone and asked to answer the questions in the 
questionnaire. A telephone interview lasted approximately about 15 minutes to complete the whole questions. 
Sometimes, there was a difficulty in contacting a respondent; however, the telephone interview allowed the author 
to re-contact them later and could ask them to complete a questionnaire. In total, there were 503 respondents but 
only 478 responses were useable. 
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5. Results and Discussion 
The section starts with an outline of the sub-contractors’ company profiles and is followed by the validity and 
reliability tests by employing the confirmatory factor analysis (CFA). The CFA was also performed in order to 
identify significant indicators in each performance theme. An analysis of structural model was then undertaken 
using structural equation modeling (SEM) in order to validate the relationship between input performance 
dimension and output performance dimension. AMOS version 23 was used to analyze the data. 
 
5.1 Company profiles 
A half of LSPs operated their businesses in the central region of Thailand (271) while the other 100 LSPs were in 
the East. This is not surprising since there are high densities of economic flows and mega-projects in the central 
(e.g., the Capital City and Metropolitan areas) and eastern regions (e.g., Eastern Economic Corridor) of Thailand. 
There were some LSPs operated the other regions which can be considered approximately as 30 LSPs per region. 
The majority of LSPs was Thai-owned limited companies (455), which had a registered capital investment less 
than USD 150,000 (425) and had been established less than ten years (474). The majority of service provisions 
were domestic trucking (463). 
 
5.2 Reliability and validity 
The validity and reliability tests undertaken in this study was followed Srivastava and Singh (2021). Table 2 and 
3 show that the reliability values (Cronbach alpha) of all themes were greater than 0.90 whereas the proportion of 
variance  extracted for all constructs exceeds 0.50, which is greater than the squared correlation between the pair 
of the constructs. This means that the measurement items for each construct share common variance within the 
construct rather with other constructs in the model. This indicates  high reliability and high discriminant validity. 
Furthermore, all measurement items have the loadings above a score of 0.60. Thus, both convergent and 
discriminant validity were confirmed through CFA. 
 

Table 2. Reliability and validity of the indicators in the input performance dimension (Source: the authors) 
 

Theme 
(Cronbach 
alpha; variance 
extracted) 

Service Quality 
(0.94; 0.90) 

Social and 
Environmental 
(0.92; 0.97) 

Inter-organizational Relationship 
(0.93; 0.92) 

Indictor 
(Standardized 
loading) 

- Provide enough 
information to customers 
(0.79) 

- Clear policy on warranty, 
security (0.75) 

- Staff’s knowledge and 
expertise (0.74) 

- Care for customers’ needs 
and interests (0.74) 

- Quick respond to 
customer claims (0.71) 

- Consistency of the service 
(0.70) 

- Strike occurrence 
(0.80) 

- Available of 
Environmental 
Management System 
(EMS) (0.78) 

- Legally employment 
(0.75) 

- Available of 
environmental training 
program (0.75) 

- Basic salary (0.72) 

- Contractual agreement (0.78) 
- Knowledge and technology 

transfer (0.78) 
- Information sharing (0.78) 
- Trustworthiness among 

partners (0.75) 
- Benefit and risk sharing (0.74) 
- Continuous development (0.74) 
- Power delegation (0.71) 
- Top management involvement 

(0.71) 
- Collaborative and coordination 

within firms (0.70) 
Notes χ2/df = 1.469, GFI = 0.957, AGFI = 0.933, NFI = 0.968, CFI = 0.990 and RMSEA = 0.031 
 
Table 3. Reliability and validity of the indicators in the output performance dimension (Source: the authors) 
 

Theme 
(Cronbach alpha; 
variance extracted) 

Efficiency and Effectiveness 
(0.93; 0.88) 

Financial  
(0.91; 0.98) 

Indictor 
(Standardized loading) 

- Delivery In-Full and On-Time (0.78) 
- Transport Cycle Time (0.76) 
- Cash conversion cycle (0.76) 
- Return rate (0.74) 
- Order Cycle Time (0.74) 
- Number of accidents (0.69) 
- Fatal accident (0.68) 
- Truck utilization (0.67) 

- Debt to Equity ratio (0.83) 
- Return on Asset (0.82) 
- Operating profit margin (0.82) 
- Current Ratio (0.80) 
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Notes χ2/df = 0.781, GFI = 0.993, AGFI = 0.979, NFI = 0.995, CFI = 1.000 and RMSEA = 0.000 
 
The findings of CFA also show that not all performance indicators in the input dimension should be included in 
the measurement model. The numbers of indicators in each performance theme were reduced from that of SCGL 
(Table 2 and 3). These indicators were empirically validated and showed standardized factor loadings of higher 
than 0.60. In sum, the CFA analysis based on this particular group of LSPs indicated that 32 indicators should be 
included in the proposed framework that will be used to for a test of structural model in the next section. 
 
5.3 Structural model 
The result of structural model indicated that the model fits with the dataset (Hoang et al. 2006, Sit et al. 2009). 
The chi-square ratio (χ2/df) equaled to 1.312, which is less than 3.0, with an insignificant p-value of 0.065 
(Bagozzi and Yi 1988). The other Goodness-of-fit indices were higher than a cut-off value of 0.90 as suggested 
by Bagozzi and Yi (1988): GFI = 0.981, AGFI = 0.957, CFI = 0.996, NFI = 0.984. An RMSEA value of 0.026 
also suggested a good fit, as the value is below 0.05 (Byrne 1998, De Jong 1999). RMR value was equal to 0.014, 
which is below 0.08 (Browne and Cudeck 1993). 
 
Table 4 reports the standardized estimates of the structural model. In addition, the result revealed that the service 
quality, as a theme in the input performance dimension, has the highest coefficient value (βSQ = 0.737, p < 0.001). 
The result is consistent with Ahmed et al. (2021), who indicated that service quality could enhance LSPs’ 
competitive advantages and could bring them to be a market leader. The competition in the logistics and 
transportation markets has been intensified. Service quality has become an important factor that can make one 
LSP differentiate itself from other service providers (So et al. 2006). Service quality goes beyond technical aspects 
but includes customers’ perceptions on what the service should be and how it is conveyed (Tsaur et al. 2002). 
From a perspective of systems model, LSPs should, thus, understand how customers perceive and evaluate their 
service quality because their service quality will influence customer satisfaction, which in turn influences the 
performance of their organizations. Service quality is increasingly recognized as the key strategy of LSP firms. It 
can bring benefits to LSPs including (1) satisfying and retaining customers and employees (2) creating 
opportunities for cross-selling (3) attracting new customers (4) enhancing good customer relationships (5) 
increasing sales and market shares (6) enhancing corporate image and (7) reducing after-sales service costs and 
increasing profit margins and business performance (Crosby 1991, Reichfeld and Sasser 1990, Edvardsson and 
Gustavsson 1991, Adil 2013). 
 
Regarding the output dimension, two indicators including the delivery in-full and on-time rate (βDIFOT = 0.767, p 
< 0.001) and the cash conversion cycle (βC2C = 0.772, p < 0.001) showed the highest coefficient values. In fact, 
these two indicators are related. The former is the measures related to delivery performances including delivery-
to-request rate, delivery to commit date, order fill lead-time and goods in transit (Stewart 1995). The latter is the 
measures related to financial liquidity through increasing account payable days and reducing account receivable 
(Cho et al. 2018). This means that an increase in DIFOT rate may increase the chance for LSPs to reduce their 
account receivable days. In other words, LSPs cannot receive their service fees if they cannot deliver the right 
product and the right quantity and quality to the right customer at the right place. All above reasons support that 
why the LSPs in this study were concerned much on both DIFOT and C2C. DIFOT is also important to a large 
firm such as UPS that considers the aspects of on-time receiving, on-time shipping and delivery, order accuracy, 
inventory accuracy, and returns cycle time (Bromley 2001, Johnson 2001). From an academic perspective, DIFOT 
was a key indicator of reliability theme that used to benchmark Thai SME companies (Banomyong and Supatn 
2011). 
 

Table 4. Standardized estimates of structural path (Source: the authors) 
 

Path Estimate Std. Error Critical Ratio p-value 
SQINPUT 0.737 - - - 
SEINPUT 0.724 0.081 12.534 *** 
IRINPUT 0.618 0.079 11.278 *** 
CROUTPUT 0.720 - - - 
ROAOUTPUT 0.728 0.062 17.495 *** 
OPMOUTPUT 0.706 0.061 17.158 *** 
DEOUTPUT 0.719 0.072 13.755 *** 
OCTOUTPUT 0.737 0.071 14.338 *** 
TCTOUTPUT 0.736 0.072 14.705 *** 
C2COUTPUT 0.772 0.077 14.712 *** 
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Path Estimate Std. Error Critical Ratio p-value 
DIFOTOUTPUT 0.767 0.076 14.906 *** 
RROUTPUT 0.746 0.081 13.984 *** 
NAOUTPUT 0.696 0.081 13.314 *** 
FAOUTPUT 0.686 0.073 13.595 *** 
TUOUTPUT 0.673 0.079 13.128 *** 
INPUTOUTPUT 0.684 0.066 10.313 *** 

Notes. N = 478, ***p < 0.001 
 
SQ denotes Service Quality; SE denotes Social and Environmental; IR denotes Inter-organizational Relationship 
CR denotes Current Ratio; RA denotes Return on Asset; OPM denotes Operating Profit Margin; DE denotes Debt 
to Equity ratio; OCT denotes Order Cycle Time; TCT denotes Transport Cycle Time; C2C denotes Cash 
Conversion Cycle; DIFOT denotes Delivery In-Full and On-Time; RR denotes Return Rate; NOA denotes 
Number of Accident; FA denotes Fatal Accident; TU denotes Truck Utilization; INPUT denotes Input 
Performance Dimension; OUTPUT denotes Output Performance Dimension 
 
Furthermore, the LSPs in this case were SMEs who had low bargaining power compare to other parties in their 
supply chains. The increase in DIFOT rate may increase their customer satisfactions and lead the customers to 
keep using the same LSPs for the next time. Once these LSPs are needed by customer markets, they may have 
more bargaining powers and can further reduce their account receivable days. However, exploiting such power 
may damage the long-term sustainability of the vertical relationships in supply chains (Hofmann and Kotzab 
2010). The LSPs should consider balancing the power in supply chains by observing their DIFOT rate and 
managing the relationships with their customers and suppliers. 
 
In Table 5, the finding shows that the standardized estimates of the structural model indicated that the input 
performance has a strong and positive impact on the output performance. For input, the service quality has highest 
strength of relationship on the input performance. While there are two indictors, a cash conversion cycle and 
delivery in-full and on-time rate, have the highest strength of relationship on the output performance. 
 

Table 5. Summary of research findings 
 

    Estimate p-value 
Hypothesis testing OUTPUT <--- INPUT .684 *** 
Input performance SQ <--- INPUT .737 *** 
Output performance C2C <--- OUTPUT 0.772 *** 
Output performance DIFOT <--- OUTPUT 0.767 *** 

 
6.Validation 
Table 4 indicates that the input performance dimension has a strong and positive impact on the output performance 
dimension, with a p-value of less than 0.001. In other words, the hypothesis is supported with the obtained data 
and shows that the proposed conceptual framework was empirically validated in the context of LSPs in Thailand. 
 
7. Conclusion 
This study investigated the relationship between the input performance dimension and the output performance 
dimension in the context of LSPs in Thailand. Relevant indicators and performance themes were identified from 
the literature and the social network analysis. A conceptual framework of LSP performance measurement was 
proposed and then was initial validated by export opinions. The data from the LSPs of a large company in Thailand 
was used to empirically validate the proposed framework and a research hypothesis. The results showed that the 
framework was an effective assessment framework that can provide a current baseline performance and guideline 
for further improvement in the performance of LSPs. The framework encompasses five performance themes: 
service quality, social and environmental, inter-organizational relationship, financial, and efficiency and 
effectiveness. 
 
This study contributes to the LSP’s performance literature by proposing and empirically validating the 
performance measurement framework. The framework is considered to be more comprehensive and suitable for 
the use in the LSP context because it has up-to-date performance themes, covers both financial and non-financial 
related indicators, and has been adapted to fit with the context of LSPs. The framework including the themes and 
KPIs may be used as a theoretical background for future research on LSP’s performance measurement. This study 
contributes not only to academia but also practitioners. Given this framework, the LSPs should be able to evaluate 
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and monitor their day-to-day operations and strategic policy development. The themes and KPIs in the framework 
have been proved as critical to the LSPs of SCGL. The LSPs should use the framework and KPIs as a checklist 
to guide their performance management. Assessing the current baseline performance should enable LSPs to better 
develop corrective and action plans for improvements and should further create their competitiveness and 
profitability in a competitive environment. The practical contribution may not be limited to pickup trucks. The 
framework and its indicators may be used to guide the performance management of service provision provided 
by semi-trailers and trailers. Finally, this study found that service quality, cash conversion cycle, and DIFOT were 
the concerns of LSPs. This suggests that LSPs should have the service quality in their strategic objectives. As 
such, delivering products in-full and on-time to their customers should reduce the LSPs’ cash conversion cycle 
and increase their competitiveness. 
 
This study has some limitations. First, the samples were the suppliers of SCGL; thus, the further applications of 
the framework in the context of other LSP companies need modifications. The other is that the quality and 
accuracy of financial-related data obtained in this study may not be similar across samples. This was because the 
samples were SMEs who did not have a standardized accounting system; thus, when the data was collected, some 
LSPs needed to estimate their financial performances and put those estimated data to answer the questionnaire. 
This is managerial and operational issues and requires such LSPs to spend times and adequate knowledge to 
develop a standardized accounting system. 
 
Future research should investigate and test the framework with the other groups of LSPs (e.g., trucks, semi-trucks 
and trailers) in order to increase the validity and the context veracity of the framework. The framework in this 
study allows LSPs to know their current baseline performance. However, in reality, an LSP needs to compete with 
competitors in the market and should know its competency and position in such market in comparison with 
competitors. Future research should develop a benchmarking tool that help LSPs compare their competitive 
position with competitors and best practices. Developing tool should also allow LSPs to know how to improve its 
performance gaps as compare to the best practices. 
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